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This annual, statistical nunilu-r of the Journal is laid 
out on the same general plan as its predecessors, but as 
has always been the case it comprises numerous new fea¬ 
tures that are important. Besides a comprehensive treat¬ 
ment of many of the minor minerals and metals, there is 
|)resented again a valuable series of metallurgical articles, 
reviewing the ])rogress of Ihlo in the various departments 
of metallurgy. Also there are numerous articles upon’ 
mining developments by leaders of the industry, many of 
thu>;e that are unsigned being fully as res])onsible as those 
thill are. No one can turn over the following jiages with¬ 

out a recognition of the imi»ressive list of contributors 
iuid the authoritativeness of their summaries. To all of 

PRODUCTION OF METALS IN THE UNITED STATES 

Metal Unit 1911 1912 1913 

.Uuininuni. pounds (<i) 40,000,0(K) (») 4(),000,(KX) <h) aO.OOO.OOO 
CopixT((i). pounds 1,0S3,8.'50,371 1,241,762, .oOS 1,228,811,581 
Ferroinannancst*. lontj tons 184,717 227,723 353,100 
Gold (W. dollars 96,890,(XK) 93,451,500 88,301,023 
Iron. lonK tons 23,464,627 29,525,412 30,808,300 
D'ad (r) . short tons 4(X),958 410,006 433,476 
Nirkol (<■). pounds 29,r)45,967 42,168,769 (e) 38,614,745 
Quicksilver. Oasks 21,.5(K) (/) 25,147 {h) 21,(X)0 
Silver (0. trov ounces 60,399,4(K) 63,766,800 67,601,111 
Zi e (,/). shi>rt tons 295,836 348,638 . .356,146 

('/) Production from ore oriKinatintr in the I’nited States, (h) The statistics 
for 1911 and 19i2 are the final and those for 1913 are the preliminary statistics 
reported jointly by the director of the Mint and the U. .S, GeoloRical Survey, 
(r) Production of refined lead from ore and scrap oriKinating in the United States; 
antimonial lead is included. (<t) Total production of smelters, except those treat¬ 
ing tlross and junk exclusively; includes .sp<>lter derived from imported ore. (e) 
Imports; for 1913, first 16 months only. This nickel is refined in the United States 
for the production of metal, oxide and salts. (.0 As reported by I’. S. Geological 
.Survey. (r/) .Vs reported by the MetallKes<dlschafl, Frankfort am Main. 
(Ii) Estimated. 

PRODUC'TION OF MINEHAI, AND CHEMICAL SUB.STANCES 

Substance Unit 1911 1912 1913 

Ars-nic. pounds 6,162,(XX) 5,8.52,0CX) 4,624,140 
Coal, anth. (b) short tons 90,.526,.5.56 84,478,527 (X),099,903 
Coal, bitu. (5). .short tons 402,121,307 449,962,723 471,969,903 
Coke (b). short tons 34,972,534 42,528,6.53 45,.328,890 
Copper sulphate. pounds 33,154.(XX) 39,480,741 .54,330,IXX) 
Iron ore. long tons 41.87.8,190 59,196,798 61,770,478 

(b) The coal and coke statistics are the estimates of Coal .\ge. 

tliosp foiitribiitors. who hiivp collaboratetl in this number, 

we tender our thanks, and also to the many ])ersons who 

have assi.stt'd in tlu* eolleetion of statistical information. 
Our thanks are due also to the producers of copper, lead, 
spelter and other substances, who have communicated to 
us the amount of their oiitjuit in Ihl.'t and have thereby 

enabled a clo.8e a])i)roxiniation to the actual production in 
Ihi:] to be made by Jan. 7, 1!H4, our date of going to 
press. 

'I’lu' ])roduction of the more imjiortant minerals and 
metals is sumniariz,ed in the table on this page. The de- 

hiils a])])ear in subsequent ])ages. It will he found that 
ill some ca.ses our contriimtors give figures that do not 
agree witli our own. The explanation of such differenee.s 
will generally be that the articles of outside contributors 
were necessarily written and put into type before our own 

statistics were available. The necessity of handling the 

great ma.ss of material in this huge number in a few days 
leaves no time .^or leisurely comparison and revision to ef¬ 
fect a-careful coordination of all the data. We feel sure 
that no one, in the light of this explanation, will be mis¬ 
led by any discrei>ancies that may be discovered. 

We commend to our readers a candid reading of the 
remarkable series of reviews of technical progress that 
a))])ears in this i.ssue. Mr. Knopf writes of advances in 
the science of economic geologx’, Mr. TI untoon of stamp 
milling, J*rofes.'<or ITofman of the metallurgy of lead, 
Mr. Addicks of the metallurgy of copper, Mr. Stoughton 
of the metallurgy of iron and .steel, ^Ir. Tngalls of the 
metallurgy of zinc. Mr. Megraw of cyanidation and Mr. 

Cranston of gold dredging. All of these contributors 
arc of national reputation as experts in their specialties; 
several of them are of international reputation. Such 

contributions as they otfer in this issue are real enrich¬ 

ments of technical literature and are e.specially valuable 
to the general practitioner as ex|KM-t summaries of what 
has been done in technical inetallurgA'. 

K 

American mining companies that puhlicly announce 
their dividends jiaid ^Tb.'^ilo.Ol-t in comjiared to 

77(1,040 in 1012. Canadian and Mexican companies 
jiaid .$21,o01.0:i0 in 101.3 and $21,212,020 in 1012. 

Fnited States metallurgical and holding com]>anies 
connected with the mining industrv'. paid $00,529,253 
in 1013. as compared with $01.04H.280 in 1912. 

The unsold stock of sjielter in the hands of American 
smelters at the end of 1013 was about 40,000 short tons, 
which is the largest on record. 

'I’he world’s production of copjier inT913 was 1,000.000 
metric tons, compared with 1,020,000 tons in 1912. 

m 
The world’s production of gold in 1913 was $4(53,312.- 

673. compared to $474,333,268 in 1912. 

d'he production of copjier in the United States in 1913 
decreased, but the jiroductions of iron, lead and zinc in¬ 
creased. 

The world’s production of spelter in 1913 was about 
1,001.000 metric tons compared with 978.0()() metric 
tons in 1912. 

The world’s production of tin in 1913 was 120,356 
long tons, compared with 114,196 in 1912. 
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METAL MARKETS 
:^EW VOKK—Jan. 7 

The metal markets have not been especially active in the 
first week of the year. Copper prices have declined slightly, 

but other metals have been steady. 

Copper, Tin, Lead and Zinc 

Copper—The activity which occurred last week turned out 
to be of short duration. Domestic manufacturers, having 
filled their immediate wants, withdrew entirely from the 
market. A similar condition of things prevails in Europe. 
Consequently the business last week fell to small propor¬ 
tions. There were but few domestic sales, and only a small 
volume for export. A wide range of prices asked have been 
named, but these mean nothing except being a starting point 
from which to talk business. At the end of the week copper 
was freely offered at 14%@14%c., delivered, usual terms. 
Stocks are accumulating in first hands and there is evident 
willingness to meet the market, which would probably have 
expressed itself in prices more than was actually the case if 
the volume of business had warranted it. The small orders 
that were taken in Europe were at reduced prices. 

The situation in Lake copper remains unchanged and the 
quotations are nominal at the figures of the principal pro¬ 
ducer. Some arsenical Lake is reported sold at low prices. 
In casting copper there is a strange inability to make sales 
and a pronounced weakness. The average price of electro¬ 
lytic copper for the week was 14.41 cents. 

The standard market has been reactionary and is now 
following closely th" market for refined sorts. The close is 
cabled as steady at £63 17s. 6d. for spot and £64 5s. for three 
months. 

On Jan. 1 base price of copper sheets was advanced %c. 
and is now 20 %c. per lb. for hot rolled and 21 ^c. for cold 
rolled. The usual extras and discounts are charged and 
higher prices for small quantities. 

VlHilile Stocks of Copper in Europe on Dec. 31 are reported 
as follows; Great Britain, 11,510; France, 3190; Rotterdam, 
3750; Hamburg, 3590; Bremen, 1180; other European ports, 
850; total, 24,070 long tons, or 53,916,800 lb. This is an in¬ 
crease of 1870 tons over Nov. 15. In addition to the stocks 
above 2300 tons are reported afioat from Chile and 4000 from 
Australia, making a total of 30,370 tons. 

Tin—The decline in London during the latter part of last 
week tended to dampen the enthusiasm displayed early in the 
week by domestic consumers. Buying ceased entirely and the 
concession in price below the London parity which was made 
by local dealers was of no avail. The low price established 
on Monday of this week attracted consumers and some future 
orders were placed. The London market Improved in con¬ 
sequence, but did not retain its entire advance. The close is 
dull at £167 10s. for spot and £169 5s. for three months, and 
about 36%c. for January tin here. 

Visible Stocks of Tin on Dec. 31 are reported as follows, 
including tin afioat; London, 8464; Holland, 1115; United 
States, excluding Pacific ports, 4314; total, 13,893 long tons, 
a decrease of 577 tons in December. 

Lead—There has been very little business during the week, 
and prices are nominal and unchanged at 4.15c. New York 
and 4.07St. Louis. 

The continued absence of shipments from Mexico is again 
beginning to affect the foreign markets, which is reflected in 
an advance in the London quotation to £19 for .Spanish lead 
and 12s. 6d. higher for English. 

Spelter—The market has been rather dull and there has 
been a little more pressure to sell, evidently because of the 
unfavorable statistics, but so far buyers have not shown any 
inclination to take hold. In the early part of the week a 
moderate tonnage was sold at 5.10c., St. Louis, but in the 
latter part liberal offers at 5.10c. failed to develop business. 

The London quotation is cabled at £21 11s. 3d. for good 
ordinaries and 7s. 6d. higher for specials. 

Base price of sheet zinc was advanced 14c. per lb. on Jan. 
1, and is now $7.50 per 100 lb., in carload lots, f.o.b. Peru. 
Ill., less 89^ discount. 

Other Metals 

.Aluminum—The market remains quiet and prices are un¬ 
changed at 1814<&il9c. for No. 1 ingots. New York. 

Antimony—The market is slow and prices are unchanged. 
Cookson’s is 7.40@7.60c. per lb.; Hallett’s, 7%(®7%c.; while 
6®614c. per lb. is paid for Chinese, Hungarian and other out¬ 
side brands. 

QuickMlIver—Business has been quiet but the market is 
firm. New York quotation is $39@40 per flask of 75 lb. for 
large lots. The jobbing price for small lots is 54@56c. per 
lb. San Francisco, $39 per flask for domestic orders, with 
special price for export. London price is £7 10s., with £7 2s. 
6d. quoted from second hands. 

Gold, Silver and Platinum 
Gold—Gold on the open market in London remained at the 

Bank price, 77s. 9d. per oz. for bars. 

Platinum—The market is quiet, and there is little doing. 
Prices are easy, and metal can' be had at $42.75@43.75 per 
oz.. New York. Hard metal is quoted $46@49 per oz., ac¬ 
cording to grade. 

Our Russian correspondent reports a strong, but not 
active, market. Work at the mines has been almost stopped 
by the cold. At Ekaterinburg quotations for crude metal, 
83% platinum, are 9.65 rubles per zolotnik; at St. Peters¬ 
burg, 37,200 rubles per pood—equal to $36.28 and $36.45 per 
oz., respectively. 

Silver—The market has continued dull and Inactive around 
26V4d. in London, but closes higher today at’26%d. for spot 
delivery, while forward delivery remains unchanged at 26,’ad. 
Tendency uncertain, but pi'ice is likely to remain around 
present level. 

DAII.Y IMllCKS OF METALS 
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♦i.5 14.50 5.22} 5.07} 

2 4.8550 ■'■.7J @1.5} @14 60 36} 4.15 4 07} @5.27} @.■>.12} 
•15 14 40 5.22} 5 07} 

3 4.8.560 57} @15} @14 .50 .36} 4.15 4.07} @5.27} @5 12} 
*15 14 .10 5.20 5.05 

o 4.8.575 .57} @15} @14.40 36} 4.15 4.07} @5.25 @5.10 
♦15 14.30 5.20 5.05 

6 4.8.590 571 @15} @14.40 36} 4.15 4.07} @5.25 @5 10 
♦15 14.30 5 20 5 0.5 

7 4.8620 58 @15} @14.40 36} 4 15 4 (t7}i@5 25 
1 

@5 10 

♦Nominal. 

The quotations herein given are our appraisal of tiie markets for copper, lead, 
spelter and tin based on wholesale contracts; and represent, to the best of our 
judgment, the prevailing values of the metals specified as indicated by sales by 
producers and agencies, reduced to basis of New York, cash, except where St. 
Louis is given as the basing point. St. Louis and New York are normally quoted 
0.1.5c. apart. The quotations for electrolytic copper arc for cakes, ingots and 
wirebars. The price of electrolytic cathodes is usually 0.0.5 to 0.10c. below that 
of electrolytic: of casting copper 0.15 to 0.2.5c. below. The quotations for lead 
represent wholesale transactions in the open market for good ordinary brands, 
the specially refined corroding lead commands a premium. The quotations on 
spelter are for ordinary Western brands; special brands command a premium. 
Silver quotations arc in cents per troy ounce of fine silver. 

Some current freight rates on metals; per 1(X) lb., are: St. l.oui.s-New York, 
15}c.: St. Louis-Chicago.Oc.; St. Loui.s-Pittsburgh, 12I.c.: New York-Bremen or 
Rotterdam, 1.5c.: New York-Havre, l()@17Jc.; .New York-London, 16c.; New 
York-Hamburg, 18c.; New York-Trie8te,22 c. 
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The above table gives the closing quotations on J.ondon Metal Exchange. 
All prices are in pounds sterling per ton of 2240 lb., except silver which is in 
pence per troy ounce of sterling silver, 0.925 fine. Copper quotations are for 
standard copj)er, spot and three months, and for best selected, price for the latte 
being subject to 3 per cent, discount. For convenience in comparison of London 
prices, in pounds sterling per 2240 lb., with American prices in cents per pound 
the following approximate ratios are given: £10 =2.17§c.; £15 = 3.2^ 
= £25 = 5.44c.: £70 = 15.22c. Variations, £1 = 0.21}c. 
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By Fredp:rick Hobart 

The gold output of the world in 1913, as far as it can 
be approximated at the present time, showed a decrease 
from that of 1912 of about $11,000,000, or 2.3%. For 
the first time in 10 years, the Transvaal, which has been 
the principal contributor and has, year by year, shown the 
largest gain, had an actual decrease from the previous 
year. 3'he United States, which is the .second producer, 
also reports a less production, and Mexico had a consider¬ 
able loss. That the decrease was not greater was due to 
the gains made by Canada, Russia, and a number of the 
smaller producers. 

GOLD PRODl CTIOM OF THE WORLD 
1911 (o) 1912 (a) 1913 

Transvaal. $170,059,273 $188,599,260 $182,351,000 
Rhodesia. 12,986,000 13,166,230 14,179,600 
West Africa. 5,197,488 7,386,028 8,288,600 
Madagascar, etc. 2,706,639 2,925,000 3,015,000 

Total Africa. $190,949,400 $212,076,518 $207,834,200 

United States. $96,890,(HK) $93,451,500 $88,301,023 
Mexico. 24,880,100 22,500,000 17,500,000 
Canada. 9,762,100 12,559,288 15,300,000 
Central America, etc. 3,399,000 3.632,500 3,945,000 

Total North .Vmeriea. $134,931,200 $132,143,288 $125,046,023 

Russia, inc. Siberia. $32,151,600 $27,635,500 $30,000,000 
France. 1,707,100 1,847,000 1,890,000 
Other Europe. 2,584,900 3,61.5,000 3,650,000 

Total Europe. $36,443,600 $33,097,500 $35,540,000 

British India. $11,054,100 $12,115,162 $12,150,000 
British and Dutch East Indies.. 4,726,500 4,925,000 4,850,000 
Japan and Chosen. 6,896,9(K) 7,165,000 7,350,000 
China and others. 3,769,600 3,750,000 3,650,000 

Total Asia, not inc. Siberia... $26,447,100 $27,955,162 $28,000,000 
South America. $10,421,800 $12,425,000 12,975,000 
Australasia. (>0,184,200 56,635,800 53,917,450 

Total. $459,377,300 $474,333,268 $463,312,673 
(a) Otticial returns of the respective countries and reports 

of the Director of the U. S. Mint. 

The details of the ])roduction will be found in the ac- 
ccrnpanying table. In this, the figures for the principal 
producers have been received for 11 months of 1913, and 
it has been nece.s.sary to estimate only one month’s output. 
The figures for .the Unitetf States, both of gold and silver, 
are furnished by the ])reliminarv statement compiled 
jointly bv the Director of the Mint and the U. S. Geologi¬ 
cal Survey. In other cases, where it has been necessary 
to estimate the jiroductioii to some extent, it has l)een done 
on a conservative basis, so that it is (piite possible the final 
figures ma,v show a slight gain. 

The silver ])roduction of the United States increased 
nearly 6% over 1912. As in ])revious years, the winning 
of silver is almost entirely in connection with that of 
other metals, principally cop])er, lead and gold, and th® 
rate of its ])roduction depends largely upon the causes 
which influence the demand for tho.se metals. 

While there was an increase of silver in the United 
States, there was. a decrease in some other countries, nota¬ 
bly in Mexico, and the Director of the Mint estimates the 
total silver production of the world in 1913 at 212,000,000 
oz., against 224,000,000 oz. in 1912. 

Commercial Movement of Gold and Silver 

The decrease in the production of gold occurred at a 
time when there was an a(‘ute demand for it in almost, 
all commercial countries. In Europe, England, France 
and Germany, were alike active bidders for gold during 
a large part of 1913, France being the most urgent. Gold 
shipments from South Africa and Australia were quickly 
absorbed in the London market. The premiums offered 

were sufficient to draw more gold from the United States 
than it received, although there was a large trade balance 
in favor of this country all through the year. In part, 
this demand was due to the activity of trade, but in part 
also to the disturbed political conditions in eastern 

GOLD production OF THE WORLD FOR 20 YE.\IIS 

1894 . $182,509,283 1904.$349,088,293 
1895 . 198,995,741 1905.... 378,411,054 
1896 . 211,242.081 1906 . 405..551,022 
1897 . 237,833,984 1907 . 411,294,458 
1898 . 287,327,833 1908 . 443,434,527 
1809.  311,505,947 1909 . 459.927,482 
1900 . 258,829,703 1910 . 454,213,649 
1901 . 260,877,429 1911. 459,377,300 
1902 . 298,812,493 1912 . 474,333,268 
1903 . 329,475,401 1913 . 463,312,673 

Europe and tlie absorption and destruction of capital by 
the Balkan war. The demand for gold from India was a 
little less than in 1913, when it showed such a remark¬ 
able increase. The accompanying tables show the gold 
movement in some of the leading countries for 11 months 
of 1913. 

GOLD PRODUCTION IN THE UNITED STATES (a) 
(Value) 

1912 1913 Changes 
Alabama. $16,400 $8,062 D. 8,338 
Alaska. 17,198,600 14,783,512 D. 2,415,088 
Arizona. 3,785,400 3,803,039 I. 17,6.39 
California. 20,008,000 20,105,447 I. 97,447 
Colorado. 18,741,200 18,420,031 D. 321,169 
Georgia. 10,900 9,881 D. 1,019 
Idaho. 1,401,700 1,366,605 D. 35,095 
Maryland. 1,200 . D. 1,200 
Montana. 3,707,900 3,078,202 D. 629,698 
Nevada. 13,575,700 12,279,131 D. 1,296,569 
New Mexco. 754,600 844,086 I. 89,486 
North Carolina. 156,000 111,442 D. 44,558 
Oregon. 759,700 1.370,987 I. 611,287 
South Carolina. 15,400 1,985 D. 13,415 
South Dakota. 7,823,700 7,197,498 D. 626,202 
Tennessee. 11,500 7,711 D. 3,789 
Texas. 2,200 120 D. 2,080 
Utah. 4,312,600 3,400,103 D. 912,497 
Virginia. 300 3,514 I. 3,214 
Washington. 682,600 692,021 I. 9,421 
Wyoming. 24,300 30,491 I. 6,191 

Continental U. S. $92,989,900 $87,512,868 D. $5,477,032 
Porto Rico. . 1,116 I. 1,116 
Philippines. 461,600 787,039 I. 325,439 

Total. $93,451,500 $88,301,023 D.$5,150,477 

(a) As reported by the Director of the Mint and the U. S. 
Geological Survey. 

The gold holdings of the great banks of Europe on Dec. 
31, 1913, reached a total of $2,779,540,000, which com- 
jiares with $2,513,807,000 at the close of 1912; the in¬ 
crease being $265,733,000. The Bank of Russia was the 
largest holder, reporting about $836,000,000, which in¬ 
cludes the government balances. The Bank of France 
held the largest commercial balance, $701,537,000. The 
Treasury department estimates the total gold in the 
United States at $1,917,498,400 at the close of the year. 

The fluctuations in silver prices in 1913 were not very 
great. For most of the year, prices were maintained to 
some extent by the heavy speculation carried on, by Indian 
ca])italists chiefly, to which reference has freipiently been 
made in our columns. The collapse of this speculation 
and the failure of the Indian banks, which were backing 
it, at one time threatened a disastrous break in prices, 
which was averted by a London syndicate, which took over 
the great stocks of silver which the Indian banks had been 
carrying. 

The exports of silver to the East, which have a most 
important effect on prices, decreased considerably during 
1913. In China the disturbed condition of politics ancl 
trade and the apparent hopelessness of any early reform 
in currency, cut down the demand, and in India the im- 
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ports of gold, coupled with buying from China and Aus- Shipments of silver from London to the East, Jan. 1 to 
tralia, were the causes of the smaller buying in London. Dec. 18, as reported by Messrs. Pixley & Abell: 

SILVER PRODUCTION OF THE UNITED STATES («) . TII.^ASOO £9.mo00 D.S'™ 
(In Fine Ounces) China. 1,796,000 755,000 D. 1,041,000 

1912 1913 ChanKCS Total. £13,720,500 £10,482,000 D. £3,238,500 

Alabama. 200 84 D. 116 
Alaska   539,700 .379,575 D. 160,125 
Ari*ona   3,445,o00 3,390.846 D. 54,654 
California. 1,384,800 1,527,026 I. 142,226 
Colorado. 7,933,100 9,159,367 I. 1,226,267 
Georgia. 200 84 D. 116 
Idaho. 7,862,900 9,573,328 I. 1,720,428 
Illinois. 1,800 3,659 I. 1,859 
Maryland. 700 . D. ,, 
Michican. 543,.500 429,014 D. 114,486 
Missouri.30,000 33,763 I. 3,763 
Montana . 12,524,000 13,035,841 I. 511,841 
Nevada. 13,851,400 15,092,190 I. 1,241,790 
New Mexico.*. 1,460,8(X) 1,525,133 I. 64,333 
North Carolina. 2,.300 2,268 D. 32 
Oregon. 54,000 158,594 I. 104,594 
South <Z!arolina. . 13 I. 13 
South Dakota. 205,800 168,231 D. 37,569 
Tennessee. 112,0(X) 124,009 I. 12,009 
Texas . 379,800 428,490 I. 48,690 
Utah . 13,076,700 12,269,088 D. 807,612 
Virginia. 700 23,706 I. 23,006 
Washington. 3.50,800 263,090 D. 87,710 
Wyoming. 300 3,729 I. 3,429 

Continental U. S. (>3,761,000 67,591,128 I. 3,830,128 
Porto Kico. . 9 I. 9 
Phili,>I>ines. 5,8(K) 9,974 I. 4,174 

Total. 63,7(i6,800 67,601,111 I. 3,834,311 

(a) As reported by the Director of the Mint and the U. S. 
Geological Survey. 

Ill the United States, there was a decrease in the (pian- 
titv of silver obtained from Mexican bullion, which was 
balanced by a decrease in the exports. The sale of silver 
for use in the arts was fairly good, being about equal to 
that of 1912. The United States Mint bought in 1913 
a total of 2,288,000 oz. of silver for subsidiary coinage. 
Foreign governments also made considerable purchases 
during the vear, notalilv France. Russia, and Holland. 

Exports of silver from San Francisco, 11 months ended 
Nov. 30 were: Coin, $48,200; bullion, $11,952,344; total, 
$12,000,544, being an increase of $2,282,207 over 1912. 
The greater part of these exports went to China. 

By John T. Fuller* 

The work done in 1913 in the Arkansas diamond field 
showed more progress toward the ultimate development of 
this field than any previous year since its discovery. 
Active operations have been carried on during the year 
by the Ozark Mining Co. and the Ivimberlite Diamond 
Mining k Washing Co. 

The Ozark company in the spring purchased and 
erected a first-class washing plant capable of handling 
about 100 loads in 10 hr. This plant was in operation 
about three months and washed ajiproximately 5000 loads, 
principally from the pipe first di.scovered, a portion of 
which they acquired by purchase from M. M. Mooney. 
It also washed about 1000 loads from the so called Riley 
tract, located about a half mile from the large pipe. This 
Riley tract was apparently merely a dike, and it is doubt¬ 
ful whether any diamomls are contained in it. The re¬ 
turns from the washings on the main pipe were, taken as 
a whole, .satisfactory. The pit excavated during the 
jirogress of mining demonstrated that the soft disin¬ 
tegrated kimberlite extends to a greater depth than was 
at first estimated. Between seven and eight hundre(l_ 
d'amonds were recovered. No attempt has been made to^ 
dispose of these stones, and the work was simply done by 
the Ozark company as a means of testing out its property. 

The Kimberlite Diamond Mining & M'ashing Co. 
erected a small plant on the banks of Prairie Creek and 
is working the remaining ])art of the Mooney tract ac¬ 
quired by it on a 50-year l(*ase from M. M. Mooney. It 
has done considerable work in the way of development on 
the Mooney tract, built a mile of tram line from mine to 
mill and will probably be in active operation by January, 
1914. Operations to date have been of a minor character, 
more in the way of testing machinery and the various 
kinds of ground encountered on the tract, than an attempt 
to produce on a commercial .scale. The plant is now 
erected and will probably handle 50 to 100 loads 'of dis¬ 
integrated kimberlite ])cr day (10 hr.). It has made no 
returns as to the number of diamonds which it has 
recovered. 

The Arkansas Diamond Co. did no work during the 
year, but a reorganization of this company is talked of 
for 1914, and it will probably make some determined 
effort to get to work during this year. 

The American Diamond Mining Co. did no active work 
on their ])roperty, but reports the finding of one fine stone. 

IV. MONTHLY AVERAGE PRICE OF SILVER 

-New York- •-London- 
th 1911 1912 1913 1911 1912 1913 
. .53.795 .56,260 62.938 24.865 25.887 28.983 
. .52.222 .59.043 61.642 24.081 27.190 28.3.57 
. ,52.745 .58.375 57 .870 24.324 26.875 26.669 
. .53 325 .59 207 .59.490 24 .595 27.2.84 27.416 
. .53.308 ()0.880 60.361 24.583 28.038 27.825 
. .53.043 61.290 .58.990 24.486 28.215 27.199 
. .52.630 60.6.54 .58.721 24.286 27.919 27.074 
. .52.171 61.6(«1 .59.293 24.082 28.375 27.3.%5 
. 52.440 t)3.078 60.640 24.209 29.088 27.986 
. .53 340 63.471 60.793 24 .594 29,299 28.083 
. .55.719 62.792 .58.99.5 25.649 29.012 27.263 
. 54 905 63 36.5 .57 760 2.5 .349 29.320 26.720 

Januarj’.. 
February. 
March... 
April. 
May. 
June. 
July. 
August... 
.September 
October.. 
November 
December 

Year. .53.304 tK).83.5 .59.791 24 .592 28.842 27,576 
New York quotations, cents per ounce troy, fine silver; London, itence per 

ounce, sterling silver, 0.925 fine. 

Gold and silver movement in the United States, 11 
months ended Nov. 30: 

-Silver- 

Exports. $46,768,138 $81,226,017 $64,3.53,611 $.58,319,092 
Imports. 55,151,765 58,631,475 44,402,933 33,0.57,4.51 

Excess. I. $8,383,627 E. $22,594,542 E. $19,950,678 E. $25,261,641 

Merchandise exports for the 11 months were valued at 
S'^,2o0,929,715; imports, $1,608,829,114; excess of ex¬ 
ports, $642,100,403. Adding the excesses of gold and sil¬ 
ver, we have $689,956,586 as the total export balance for 
the 11 months. 

Gold and silver movement in Great Britain, 11 months 
ended Nov. 30: 

I mports Exports Exce.ss 
Gold £54,588.642 £44,044,028 I. £10,.544,614 
.Silver....".'..'.". 13.695,206 14,938,564 E. 1,243,368 

Gold and silver movement in I’rance, 10 months ended 
Oct. 31: 

Imports Exports Excess 
Gold .Fr.559,351,000 Fr.58,9.59,000 I.Fr.500,392,000. 
Silver. . 315.423,000 287,605,000 I. 27,878 000 

•Consulting engineer to the Arkansas Bureau of Mines, 
Manufactures and Agriculture, Little Rock, Ark. 
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The production of copper in the United States, Canada, 
Mexico and Cuba in 1915 and previous years, is given in 
the following table. Our figures are based uniforndy 
upon reports received from the several producers and 
rei)resent the smelters’ out])ut, which is a different thing 
either from the mine output or the refinery output. In 
the case of the Michigan production, however, the smelt¬ 
ers are also refiners and their figures for smelting and 
refining productions are conseciuently the same. 

S.MELTERS’ PRODUCTION OF COPPER IN THE UNITED STATES 

(In Pounds) 

1910 1911 
19,412,000 

State 
5,008,171 

Arizonai • 299.600,971 
California. 4.5,793,894 
Colorado. 
Idaho. 6,216,461 
Mirhiaan. 221.400.864 
Montana. 286.242.4(« 
Nevada. (m,877,500 
New Mexico. 3,632,3,51 
Ctah. 12.5,042,381 
Wa.shington. 
East and South.... 
Other States. 

18,195,4.50 
1,10<>,.525 

:«)0,578.816 
36,806,762 
8,474,848 
3,745,210 

216,412,867 
271,963,769 
65,385,728 

1,518,288 
138,336,905 

19,656,97i 
1,.564,207 

1912 
32,602,000 

357,952,962 
31,069,029 

7,502,000 
5,964,542 

231,628,486 
309,247,735 
82,530,608 
27,488,912 

131,673,803 
1,121,109 

18,592,655 
4,396,667 

1913 
23,360,000 

401,223,786 
32,206,435 
7,320,000 
8,594,722 

161,000,000 
284,210,911 

83,829,329 
48,710,000 

148,274,658 
(a) 

20,857,849 
9,223,891 

Totals. .. 
(a) Included in ' 

1,086,249,983 
“Other States.’ 

1,083,8.56,371 1,241,762,508 1,228,811,581 

SMELTERS’ PRODUCTION OF COPPER IN NORTH AMERICA 
(In Pounds) 

Country 1910 1911 1912 1913 
1,086,249,983 1,083,856,371 1,241,762,508 1,228,811,581 

.52,492,282 56,370,754 75,425,575 76,250,667 
137,797,217 136,430,331 162,295,545 116.435,566 

Cuba. 7,799,764 8,274,563 9,684,934 7,534,010 

Totals. 1,284,339,246 1,284,932,019 1.489,168.562 

REFINERS’ PRODl’CTION 
(In Pounds) 

1.429,031,824 

Class 1910 1911 1912 1913 (6) 
1.151,624,597 1,1.56,627,311 1,288,333,298 1,390.000,000 

221,400,864 216,412,867 1231,628,486 161,000,000 
32,193,196 22,977,534 24,777,266 25,060,000 

Pi*. 46,903,463 35,920,626 37,181,237 39,000,000 

Totals. 
(6) Estimated. 

1,4.52,122,120 1,431,938,338 1,.581,920,287 

SMELTERS’ PRODUCTION 

(In Pounds) 

1,615,000,000 

Source 1910 1911 1912 1913 
1,284,339,246 1,284,932,019 1,489,168,562 1,429,031,824 

41,976,733 3'’:,392,091 53,701,307 59,234,779 
Scrap. 10,962,099 18,529,547 11,949,348 18,788,093 

1,337,278,078 1,337,853.657 1,554,719,217 1,507,054,696 
To foreign refiners. .. 33.8.55,800 32,413,440 45,735,673 36,459,295 

To .American refiners 
Crude copper im- 

1,303,422,278 1,305,440,217 1,508,983,544 1,470,595,401 

ported. 146,185,104 146,422,851 144,480,144 173,127,139 

Total crude copper 1,449,607,382 1,451,863,068 1,653,463,688 1,643,722,540 

CRUDE SUPPLY .AND REFINED PRODUCTION COMPARED (c) 

(In Pounds) 

1910 1911 1912 1913 
Crude _ 1,449,607,3.82 1,451,863,068 1,653,463,688 1,643,722,540 
Refined. 1,4.52,122,120 1,431,938,338 1,.581,920,287 1,615,000,000 

(c) Owing to some uncertainty as to the counting of copper regained from 
scrap, and also to the fact that production for the last month of 1913 is partially 
estimated, it is unsafe to draw fine deductions from the comparison of figures in 
this last table. 

Our system of collecting the statistics from the smelt¬ 
ers of North America enables us to arrive at tiie totals 
not only for the United States, but also for Canada, 

('uba, CUiile, Peru and Mexico. The details of the pro¬ 
duction in ('bile and Peru are given in an accompanying 
tal)le. The production in Russia and Spain-Portugal has 
been reported to us by reliable correspondents abroad. 

The Australian production is closely represented by the 
shipments to Europe. Only in the cases of Pmlivia, 
.Ta]uin, Germany and other countries do we have to guess 
at the output in 1913 and errors in those ca.ses are not of 
groat consequence, the aggregate of their production be¬ 

ing but little more than 10% of the world’s total. 

The statistics show how the Michigan strike reduced 
the American total and how the Mexican production was 
adversely affected by the political troubles cf that coun¬ 
try and the Spanish production by the strikes at Rio 
Tinto. (’hile and Peru just about held their own, the 
Braden and Chuquicamata enterpri.ses not yet having 
gained headway. The production of Katanga increased. 
However, Siberia (Russia) was the only part of the world 
to show a great rate of increase in 1913. 

As for the United States our .statistics are presented 
in such great detail that no special comment upon them 
is necessary. However, it may be remarked that although 
the smelters reported a decreased production, the refiners 
showed an increase. In 1911 and 1912, there was a sur¬ 
plus on the jiart of the smelters. In 1913 it was the 

WORLD’S PRODUCrriON OF COPPER (o) 

(In Metric Tons) 

Country 1910 1911 1912 1913 
United States. 492,712 491,1)34 563.260 557.387 
Mexico. 62,501 61,884 73,617 52,815 
Canada. 23,810 25,570 34,213 34,587 
Cuba. 3,.538 3,753 4,393 3,417 
Australasia. . m 40,962 (6) 42,510 (ft) 47,772 (/) 45,300 
Peru. . (c) 27,375 28,500 26,483 25,715 
Chile. 38,346 33,088 39,204 40,195 
Bolivia... 3,212 2,950 4,681 (o) 5,000 
Japan. . (c) 50,703 (d) 52,303 (d) 62.486 (P) 65,000 
Russia. (6) 22,700 (0 25,747 (c) 33,550 (e) 44,000 
Germany. (6) 25,100 (6) 22,363 (ft) 24,303 (P) 25,000 
Africa. (6) 15,400 (5) 17,252 (ft) 16,632 (P) 20,000 
Spain and Portugal.... . (6) 51,100 (6) 52,878 (ft) 59,873 (e) 52,300 
Other countries. (6) 24,888 (ft) 26,423 (ft) 29,555 (P) 30,000 

Totals. 882,351 886,855 1,020,022 1,000,716 ‘ 
(a) The statistics in this table are our own compilations, except where specially 

noted to the contrary. (6) As reported by Henrj’ R. Merton h Co. (c) .As 
officially reported, (d) Privately communicated to us from Japan, (e) A.s 
communicate by our correspondents, if) Shipments to Europe, (g) Estimated. 

other Avay. The explanation of this is that refiners car¬ 
ried over into 1912 an accumulation of crude copper and 
into 1913 a still larger one. During 1913 that accumu¬ 

lation must have been eaten into very largely. The sup¬ 
ply of crude copper received by the refiners in 1913 was 
augmented by increased quantities of crude copper from 
Spain, and ('bile, and by the importation of Standard 

COPPER PRODUCTION OF CHILE AND PERU. 1912 

(In Pounds) 

Chile—1912 Chile—1913 Peru-1912 Peru-1913 
Blister copper to U. .S.... 8,627,421 18.(K)0,000 43,891,439 41,0(X),000 
Copper in ore to U. S... . 27,44.5,679 25,958,880 11,373,009 12,131,098 
Copper to England and 
France. .50,136,800 44,304,960 2,900,000 3,310,000 

Sundries, estimated. 220,000 250,000 220,000 250,000 

Total, lb. 86,429,900 88,513,840 58,384,448 56,691,098 
Totals, metric tons_ 39,204 40,195 26,483 25,715 

copper from Great Britain, diminishing the supply of 
foreign refiners by just so much. There are statistical 
complications that preclude the drawing of very fine de¬ 
ductions respecting the relative position of crude and re¬ 
fined copper in the absence of specific reports of stocks of 
crude copper, but it is safe to say that in 1913 not only 
Avas the American stock of refined copper largely reduced, 
but also was the stock of crude copper largely reduced, 

and the smelters’ production now being materially dimin¬ 
ished there will be no cau.se for surpri.se if we see some 
comparativ’cly small refiner.s’ productions in the forth¬ 
coming monthly reports. 

THe Copper MarRet in 1913 

The year 1913 opened with electrolytic copper at 
17%c., cash, NeAY York, but the market soon crumbled 

away. By the end of January electrol\i;ic had declined 

V 
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to 16c., and by the end of February it was down to 14%. 
In retrospect, the decline is easily understood, for while 
the statistical position of the luctal was excellent, the ab¬ 
stention of buyers from the market threw the entire bur¬ 
den of carrying the stock hack upon the producers, and 
this necessarily caused an increase in the visible supply 
to appear and led to the general belief that the statistical 
position of the metal was going to move from bad th 
worse. Speculative sentiment became bearish, and there 
being little business in electrolytic, there were sharp at¬ 
tacks on the London market, which moved during Janu¬ 
ary from £77 to £68%. 

During February the market worked into a more nor¬ 
mal condition. American and European buyers having 
depleted their stocks, and being attracted into the mar¬ 
ket by the comparatively low price which had been es- 

somewhat, but the American consumer, seeing that the 
market was'improving, took hold and bought liberally for 
early and distant shipment. The result was that produc¬ 
ers were well booked up and advanced their price to 
15%c. 

Early in May, when the political situation abroad be¬ 
came alarming, liquidation in the London Standard mar¬ 
ket eiisued, which, in turn, scared olf buyers of refined 

copper. Then, in the middle of the month, the political 
skies abroad were again brighter, large orders were placed, 
and as the American statistics for April showed a very 
heavy decrease in the visible supply, heavy purchases 
were made, and the pri(‘es advanced to 15%c., delivered 
at buyers’ works, usual terms. 

During May and June the financial stringency in Eu¬ 
rope, the aftermath of the Balkan war, affected sentiment 

Total blister. 130,265,223 116,321,430 126,845,448 129,802,984 132,251,609 121,172,176 130,699,643 118,901,735 
Imp. ore and matte. 7,563,758 9,459,432 11,911,041 7,177,363 10,528,562 7,497,002 8,527,046 9,171,351 

Total Amer. 137,828,981 125,780,862 138,7.56,489 136,980,347 142,780,171 128,669,778 139,226,689 128,073,086 
Miamit.. 2,932,369 2,817,200 3,102,200 2,312,900 .•. 2,890,000 3,097,500 
Shattuck-Arizona. 1,381,422 1,136,480 1,234,450 1,158,326 1,026,170 1,059,625 1,019,388 1,001,634 

Brit. Col. Cos.: 
British Col. Cop. 720,260 688,312 844,735 794,000 618,076 634,238 618,379 647,905 
Granby. 1,792,245 1,740,000 1,967,962 1,857,452 1,782,570 1,789,000 1,664,102 1,847,344 

Mexican Cos.: 
Boleot. 2,658,880 2,535,680 2,204,720 2,811,200 2,424,800 1,984,640 2,240,720 2,264,640 
Cananea. 5,450,000 4,880,000 4,772,000 3,581,690 2,272,000 2,908,000 3,328,000 .3,186,000 
Moctezuma. 2,913,294 2,730,914 3,062,159 2,7.53,240 2,695,881 3,438,793 2,69.3,006 3,542,047 

Other Foreign: 
Braden, Chile. 1,484,000 1,178,000 1,472,000 1,512,000 1,150,000 1,804,000 1,046,000 1,572,000 
Cape Cop... S. Af. 770,540 712,320 732,480 586,880 387,520 414,400 . 
Kyshtim, Russia. 1,644,160 1,352,960 1,478,400 2,.544,640 1,490,000 1,000,000 2,500,000 1,585,000 
Spassky, Russia. 974,400 1,003,520 974,000 974,400 721,280 83.5,.520 660,800 1,048,320 

Exports from 
Chile. 6,752.000 5,824,000 7,840,000 7,616,000 3,584,000 .5,824,000 9,8.56,000 8,736,000 
Australia. 9,744,000 5,512,000 6,944,000 6,608,000 7,840,000 7,616,000 10,304,000 7,720,000 
Arrivals—Europett.- 17,689,280 8,.509,760 1.5,58.5,920 10,54.5,920 13,661,760 5,277,440 11,728,640 14,624.960 

tBoleo copper does not come to American refiners. Miami copper goes to Cananea for treatment, and reappears in imports of blister, 
per was refinea in the U. 8. and appears under American mines; from July 1, Miami ore went back to Cananea. 

ttrioes not include the arrivals from the United States, Australia or Chile. 

138,339,897 115,099,.340 
2,688,000 2,862,0.50 
1,163,237 993,224 

621,120 688,.581 
1,824,6.59 1,718,258 

2,369,920 2,424,800 
3,148,000 3,682,000 
3,024,121 3,178,136 

1,332,000 2.006,(K)0 
607,040 712,320 

1,187,0<X) . 
1,025,920 983,360 

5,600,000 6,160,000 
6,944,000 7,728,0(X) 
9,661,120 18,040,960 

From May 1, Miami cop- 

tablished by that time, bought liberally and deliveries of 
copper assumed more normal proportions. 

In March, a fair amount of business was booked at 
around 15c. In April, the clearing of the political hori¬ 
zon in Europe and the accompanying relaxation in the 
tension of the money market which had prevailed there 
for some time, brought about an improvement in gen¬ 
eral business conditions, which found a pronounced re¬ 
flection in the copper market. European consumers 
bought on a large scale, and for the first time for some 
months not only covered their immediate requirements, 
but replenished their reserves and placed orders for deliv¬ 
ery over the next three months. A large business was 
done at 15%c., delivered c.i.f. Europe, during the first 
half of the month. Then the European demand subsided 

over there and kept buyers out of tbe market. A world¬ 
wide process of liquidation seemed to be going on and this 
had a very depressing influence. Consumers began to fear 
that a serious contraction in their business was impend¬ 
ing. AVhile tbe larger sellers of copper did not reduce 
their price, considerable copper was offered from other 
sources, and while the statistical position of the metal re¬ 
mained excellent, and it was evident that it would be 
further improved by tlie labor disturbances which broke 
out at one of the large refineries in New York, consum¬ 
ers nevertheless remained entirely indifferent, and the 
Standard market in London and the electrolytic market 
at New York declined steadily. 

By July 1 Standard had gone down to about £(54 and 
electrolytic had gone back to 14i/4c., but even at these 

96,238,987 94,949,138 102,629,968 104,224,687 110,045,667 102,916,909 101,669,653 96,427,264 91,836,075 88,102,302 
34,026,236 21,372,292 24,215.480 25,578,297 22,205,942 18,255,267 29,029,990 22,474,471 35,703,660 21,93.5,023 

130,265,223 116,321,430 126,845,448 129,802,984 132,251,609 121,172,176 130,699,643 118,901,7.35 127,.539.735 110,037,325 
7,563,758 9,4.59,432 11,911,041 7,177,363 10,528,562 7,497,002 8,.527,046 9,171,351 10,800,162 5,062,015 
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prices the market remained dull and weakish. Buyers de¬ 
ferred their purchases as long as possible. The large 
selling agencies completely abandoned the asking price 
for which they had been holding and tried to create a 
market by making considerable concessions, but it was 
not until the middle of the month when the priee of elec¬ 
trolytic had been cut to about 14c., delivered in Europe, 
that European buyers took hold and bought largely for 

August-September, as well as October sliipmeiit. The 
producers having at that time few orders on their books, 
met the demand freely, but when they found that it con¬ 
tinued, they raised their prices. American consumers 
remained completely apathetic at 14c,, but when they 
found that the European consumers were taking the cop¬ 

per freely at that level, they also came into the market 
and prices advanced sharply, with large transactions, 
moving up to 15c., delivered. 

MONTHLY AVERAGE PRICE OF COPPER 

-New York-^ 
--Electrolytic-• •-Lake- .— London Standard —• 

Month 19;i 1912 1913 1911 1912 1913 1911 1912 1913 
Jan. 12 29.5 14.094 16 488 12.680 14.337 16.767 55.600 62.760 71.741 
Feb. 12.2.56 14.084 14.971 12.611 14.329 15.253 54.974 62.893 65.519 
.Mar_ 12.139 14.698 14.713 12.447 14.868 14.930 54.708 65.884 65.329 
Apr. 12.019 15.741 15.291 12.275 15.930 15.565 54.034 70.294 68.111 
Nlay.... 11.989 16.031 15.436 12.214 16.245 15.738 .54.313 72.352 68.807 
June.... 12.385 17.234 14.672 12.611 17.443 14.871 .56.365 78.259 67.140 
July.... 12.463 17.190 14.190 12.720 17.353 14.563 56.673 76.636 64.166 
Auk. 12.405 17.498 15.400 12.f)34 17.644 15.904 56.266 78.670 69.200 
Sept... 12.201 17.508 16.328 12.508 17.698 16.799 55.253 78.762 73.125 
Oct. 12.189 17.314 16.337 12.370 17.66)1 16.913 55.170 76.389 73.383 
Nov. 12.616 17.326 15.182 12.769 17.617 16.022 57.253 76.890 68.275 
Dec. 13..552 17.376 14.224 13.768 17.6tK) 14.904 62.068 75.516 65.223 

Year.. 12.376 16 341 15.269 12.6.34 16..560 15.686 55.973 72.942 68.3.35 
New York, cents per pound, London, pounds sterling per long ton of standard 

copper. 

As a result of the buying movement, the producers were 
now comfortably booked for August and September, and 
in view of the small stocks and the strike which had 
broken out at Lake Superior, the position of the metal 
was an exceedingly strong one, and in August a large 
business was done at higher prices. Considerable copper 
was still required for September shipment and the sup¬ 
plies for early delivery were scant. Prices moved up to 
ISy^c., delivered at buyers’ works. The strike at Lake 
Superior continued; the visible supplies of copper had 
dwindled doivn to 100,000,000 lb., and the demand for 
early delivery had by no means been satisfied. From 

Sept. 3 to Sept, 8, there was an almost perpendicular 
ri.se, and transactions amounted to many millions of 
pounds. By Sept. 10, the market had reached lO^e. 

AVERAGE MONTHLY PRICES OF COPPER MANUFACTURES 

(In Cents per Pound) 

1911 1912 1913 

Sheet 
Copper 

Copper 
Wire 

Sheet 
Copper 

Copper 
Wire 

Sheet 
Copper 

January. ... 14.06 18.50 15.75 19.50 19.09 23.50 
February. ... 13.50 18.50 15.25 19.50 16.38 22.50 
March. ... 13.25 18.50 16.03 20.30 16.39 21.50 
April. 
May. 

... 13.75 18.50 17.06 21.50 16.50 21.50 

... 1375 18.50 17.30 21.63 16.50 21.50 
June. ... 13 75 18.50 18.68 22.50 16.18 21.10 
July. ... 13.90 18.50 19.13 22.50 15.88 20.50 
AuKUst. ... 1381 18.50 19.13 22.75 16.60 21.50 
September. ... 13.75 18.50 19.13 23.50 17.84 22.50 
October. ... 13.50 18.50 19.13 23.50 17.75 22.50 
November. ... 13.75 18.63 19.13 23.50 17.28 21.15 
December. ... 14.94 19.13 19.13 23.50 15.79 20..50 

Year. ... 13.81 18.56 17.96 22.02 16.85 21.69 

During October the market relapsed into dullness. This 
was natural after the verv' heavy buying that had taken 
place during September. While the leading producers 
held for 16%c., dealers, traders and other agencies hav¬ 
ing facilities for arbitrage transactions accepted consider¬ 
ably lower figures. Standard copper had gone down to 
about £70. By the middle of October electrolytic copper 
had receded to lO^ic. Toward the end of the month 
the copper in second hands and that in the hands of small 

producers having been pretty well cleaned up, and con¬ 
sumers having exhausted their supplies, buyers had again 
to come to the larger producers, and considerable business 
was done at 16%;C. However, the movement did not last 
long for the reason that the contraction in business in the 
United States had begun to affect consumption, and the 
copper manufacturers were forced to reduce the time c/ 
their working hours. This produced a distinct weaken¬ 
ing in the attitude of .several sellers. 

There was also a decided falling off in European con¬ 
sumption. This fact explained the apathy of buyers in 
the face of the continued improvement in the statistical 
position, the visible supply having dwindled down by the 
end of October to only 80,000,000 lb., or less than two 
week.s’ supply. These conditions continued and the mar¬ 
ket remained quiet and weakish until about the middle of 
December, when prices again crumbled away. By the 
time 14i/4c., delivered, was reached, European consum¬ 

ers had completely exhausted their supplies and were 
forced into the market, and there was also a decided im¬ 
provement in business sentiment in the United States, 
diie to the passing of the Currency Bill. American con¬ 
sumers had also been feeding on their previous purchases, 
and their stocks being entirely depleted, they too came 

into the market. In consequence, the second half of De¬ 
cember witnessed large transactions, and during the last 
few days of the year a large business was done at 
delivered buyers’ works, and the copper market closed ac¬ 
tive and strong at that figure. 

St&tistics l^efisme^ Gopper 

The accompanying table embraces the reports of the 
Copper Producers’ Association and the stock of Stand¬ 
ard copper, which is reported semimonthly from Europe. 

Month 

United States Visible Stocks. 

U.S.Refin’y 
Production 

Deliveries. 
Domestic 

Deliveries, 
for Export 

T’nited 
States Europe Total 

Year, 
1912 

I. 1913. 
II. 
III.... 
IV . 
V . 

1.581,920.287 819,665,948 746,396,452 

143,479,625 
130,948.881 
136,251,849 
135,353,402 
141,319,416 
121,860,8.53 
138,074,602 
131,632,362 
131,401,229 
139,070,481 
134,087.708 

65,210,030 
59,676,492 
76,585,471 
78,158,837 
81,108,321 
68,362,571 
58,904,192 
73,649,801 
66,836,897 
68,173.7-20 
48,656,858 

60,383,845 
72,16S..523 
77,699,306 
85,894,727 
68.285,978 
68,067,901 
78,480,071 
73,263,469 
73,085,275 
68,123,473 
70,067.803 

105,312,582 
123,198,332 
122,302,890 
104,289,270 
75,549,108 
67,474,225 
.52,814,806 
53,594,945 
38,314,037 
29,793,094 
32,566,382 
47,929,429 

78,491,840 
77,504,000 
81,244,81X1 
87.180.800 
85.948.800 
77,23.5.200 
71,904,000 
66,420,480 
63.716.800 
.53,625,600 
48,787,20(1 
46,592,0(XI 

183,904.422 
200,702,332 
203,547,690 
191,450,070 
161,497,908 
144,709,425 
124,808,606 
120,015,385 
102,030,837 
83,418,692 
81,353,582 
94,521,429 

VI. 
VII. ... 
VIII. .. 
IX . 
X . 
XI.... 
XIL... 

Yr., '13 1 ! 1 1 

I. 1914.1.1.1.1 53,910..‘'00 

Note—From Jan. 1, 1913, visible supplies in Europe do not include copper 
afloat. 

JK 

Tl:!ie I^OB^dos^ Copper MarRet in 

1913 
Jannaru—The Standard market opened at £76% per 

ton for cash, and £77% for three months’ delivery; and 
the trend of prices was downward throughout the mon'^h 
in spite of great activity in all consuming industrhe. 
This was due mainly to the disquieting aspect of intern )- 
tional politics, followed by reductions in prices asked by 
the leading American producers, whose concessions only 
served to strengthen anticipations of further decline. 
Closing prices were £683^ and £68% respectively. 

February opened at £68% and £68%, but the back*- 
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wardation was only transitory. Prices, however, con¬ 
tinued to droop until, on the 19th, £63^ was touched for 
three months’ delivery. A long expected reduction in the 
price of American electrolytic to 14%c. brought it more 
into harmony with ruling prices. A large volume of 
business ensued, and Standard gradually improved, clos¬ 
ing at £65 for cash and for three months’. 

March—Standard opened at £661/4 cash, and £66% 
three months’, and remained thereabout for some days 
and with considerable activity in trade. Thereafter the 
political horizon darkened and the stock markets de¬ 
veloped weakness, reflected in copper which gradually de¬ 
clined until, on the 19th, quotations were £64% and 
£64% respectively. Following the Easter holidays specu¬ 
lation revived, and consumers hastened to cover their 
early requirements, causing a rapid advance during the 
rest of the month; closing prices being £67% for cash, 

and £67% for three months’. 
April—The market was overshadowed by the shifting 

phases of international politics and consequent instability 
of the Stock Exchange; hut this was offset by steady con¬ 
sumptive demand, and fluctuations were within narrow 
limits. American producers sold largely and advanced 
their pri<*e of electrolytic gradually from 15%c. to 15%c. 
per lb. Standard opened unchanged but advanced—with 
occasional relapses—until the 14th, when cash warrants 
changed hands at £69%, and three months’ at £69%. 
Thereafter prices dipped to £67 and £67% on the 24th. 
The close was steady at £67(^(r and £67% respectively. 

was not fully maintained. American producers had mean¬ 
while reduced their price for electrolytic to 15c., which 
was more in harmony with the general market but was 
too late to attract the volume of business which had been 
expected. Consuming industries were well employed, but 
manufacturers were reluctant to cover more than their 
immediate requirements. Closing prices were £64% for 
cash and £64% for three months’. 

July opened with a steady market, fluctuations being 
unimportant until the 8th, when a relapse set in, due to 
alarming aspect of affairs in the Balkans and general de¬ 
pression in the stock markets. This culminated on the 
14th, when cash Standard fell to £62%, and three 
months’ to £62%. Meanwhile statistics, both European 
and American, disclosed a serious shrinkage in stocks; 
and consumption of the metal was everywhere active. 
The result was that recovery in values, once started, was 
very rapid; and it intensified toward the close, when news 
came to hand that all mines in the Lake Superior district 
were closed down in conse(|uence of a strike. The highest 
was touched on the 28th, when £67% was paid for both 
prompt and extended delivery. On the morrow a vigor¬ 
ous bear raid, i)rompted by a rumor that the strike had 
ended, caused a relapse of £1%; but the rumor proved 
false, and a rapid recovery ensued. Final values were 
£67% for sharp cash, and £67% for three months’. 

Auciufd—The market opened at a fractional advance, 
prompted by favorable European statistics and the grav¬ 
ity of the labor trouble at Lake Superior. The tendency 

p]LECTR()I.YTIC COPPER REFINERIES OF THE UNITED STATES 

Works 
I9II Caparity, 

Situation Pounds 
Nichols Copper Co. 
Raritan Copper Works.. 
Baltimore Copper Smelting & Rolling Co. 
American Smelting & Refining Co. 
U. S. Metals Refining Co..-. 
Balbach Smelting & ^fining Co. 
Anaconda Copper Mining Co. 
Tacoma Smelting Co. 
Calumet & Hecla Mining Co. 

Laurel Hill, N. Y. 1330.000,000 
Perth Amboy. N. J. *320,000,000 
Canton, Md. t288,000,000 
Perth Amboy, N. J. tlSO.OOO.OOO 
Chrome. N. J. *180,000,000 
Newark, N. J. *48,000,000 
Great Falls, Mont. t65,000,000 
Tacoma, Wash. t28,000,000 
Buffalo, N. Y. *55,000.0(K) 

1912 Capacity, 
Pound.s 

*400,000,000 
t360,000,000 
*312,(X)0,000 
*192,000,000 
*180,000,000 

*48,000,000 
*6!>,000,000 
*36,000,000 
*55,000,000 

1913 Capacity, 
Poundstt 

400,000,000 
400,000,000 
348,000,000 
216,000,000 
200,000,000 
48,000,000 
65,000,000 
36,000,000 
55,000,000 

Total. 1,494,000,000 1,648,(XK),000 1,768,(K)0,000 
•Official figuics furnished ly the resiiective companies, t Slstimated. tt All of the figures for 1913 were officially furnished. 

May was a period of general depression in the stock 
markets, speculative enterprise being cbecked by various 
adverse factors, notably financial stringency and pro¬ 
longed unsettlement in European politics. Copper started 
at a fractional advance, due to favorable European sta¬ 
tistics, and values improved further when the American 
statistics for April disclosed a shrinkage of 12,821 tons. 
Highest values were registered on the 13th, when £70 
vas paid for earlj delivery, and £69% for three months’. 
Thereafter the market was subject to persistent attack 
in the form of forced liquidations and bear sales, not- 
withstandng the general activity in consumption of the 
metal. The decline in values was gradual but per¬ 
sistent until the close, when cash Standard was quoted 
£67%, and three months’ at £67%. 

June—The acute depression in all financial centers had 
inflicted enormous losses upon investors and speculators, 
and the (kipper Market shared in the general decline in 
values, notwithstanding very favorable statistics. It 
opened with a relapse of £1 per ton, and showed some 
signs of steadiness for a few days, but was not proof 
against the successive alarms produced by financial 
stringency and a renewed outbreak of hostilities in south¬ 
eastern Europe. The decline was not arrested till the 
23d, when cash Standard touched £61%. This was fol¬ 
lowed by a recovery to £64% on the 25th, which, however. 

was toward higher values thnuigbout the month, con¬ 
sumers buying largely; but there were occasional relapses 
in the Standard market, due chiefly to fears inspired by 
international jiolitics, notably in regard to '^I’urkey and 
Mexico. Toward the end of the month the situation 
was too apjiarent for operators to doubt the genuine na¬ 
ture of the imiirovcment, and some sharp advances oc¬ 
curred, culminating in highest prices at the end of the 
month, viz., £71% for cash Standard, and £71 for three 
months’. 

September—The upward movement continued, con¬ 
sumers buying freely, and speculative interest reviving. 
American statistics disclosed a decrease of 6822 tons dur¬ 
ing August, and jironqited large jnirchases; but the re¬ 
sulting advance in values was checked by realization of 
profits. Thereafter the market firmed up again under the 
threatened depletion of available supply and the persist¬ 
ent trade demand. Labor trouble then arose in various 
parts of the (!Ountry, and bears ventured to attack the 
market, hut with only transitory success. On the 22nd 
values declined sharply on a newspaper report of threat¬ 
ened increase in the American production. The report 
proved to he groundless, and next day saw a sharp re¬ 
covery from £72% to £74. Thereupon came reports of 
fresh political trouble in the Balkans, whereat stock 
markets were adversely disturbed and the metal suffered 
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in sympathy. Producers were firm throughout the month 
and at the close had little left for sale for earlier de¬ 
livery than December,. The American price for elec¬ 
trolytic advanced steadily from lOi/^c. to 17c. The Lon¬ 
don market for Standard opened at £71%; the highest 
price was £75 on the 16th; and the close was at £731/2 

for cash, and £73% for three months’. 
October opened with the statistical position looking 

very sound, but outside infiuences were against all mar¬ 
kets, it becoming more apparent day by day that a very 
decided setback was occurring in all branches of indus¬ 
try throughout the world. Values opened weak and 
dr()})ped to £70%, but owing to a bull fiurry caused by 
unsatisfactory strike news from America and the Rio 
Tinto mines, prices improved steadily to £75 cash and 
£74% three months’. This was brought about by the 
fact that agents for American producers were taking 
English Standard brands from warehouse and shipping 
them to America for conversion. The best prices for the 
month were, however, not maintained, and we closed at 
£73% for cash and £78% three months’. 

X or ember witnessed fiat markets almost throughout, 
owing to the undecided methods adopted by the large 
producers who, all through, were indisposed to make 
concessions in price sufficiently drastic to tempt buyers 
to come in freely. This ])olicy, at a time when the actual 
demand for manufactured metal had fallen almost to zero, 
and new ventures were practically suspended, gave the 
bears great confidence, and onslaughts were made on the 
Standard market in London which caused prices to recede 

almost without a break to £6514 spot and £64% three 
months. Trade with consumers was throughout on a 
very poor scale, the only real business of importance be¬ 
ing a few orders placed by railway companies and an un¬ 
expected demand from India for copper and yellow-metal 
squares. Bear covering at the end of the month resulted 
in a slight rally, so that prices closed at £66% for cash, 
and £65% for three months’. 

December—A firmer and steadier tone characterized 

the copper market in December, brought about by a bet¬ 
ter sentiment in general markets. The American pro¬ 
ducers were able to market good lines of refined metal 
at the basis of 14.35@14.50c. per lb., and being relieved 
of these quantities were not so aggressive in their sell¬ 
ing policy, so that buyers who had been holding off and 
were faced with depleted stocks, entered the market and 
boiight with more freedom than for some time past. 

m 
Miami Mis^e isii 1913 
By J. Paijke Channino* 

During 1913 the Miami Copper Co. treated approxi¬ 
mately 1,050,000 tons of ore, producing about 33,675,000 
lb. of copper, after allowing for smelting and refining 
lo.sses. About 37,000 ft. of development work was done, 
a large part of which was in the Captain orebody. This 
orebody has an extreme height of 350 ft. above the 420- 
ft, haulage level, and it is planned to mine it in two lifts, 
probably using 15-ft, shrinkage slopes with 10-ft. pillars 
between. There is a possibility that an electrically driven 
belt conveyor, 100 ft. long, mounted on trucks, will be 
tried for the purpose of drawing off ore to the main 
transfer chutes leading to the 420-ft. level. The Captain, 
or No. 1, shaft has been sunk to the 420-ft. level to be 

♦Vice-president, Miami Copper Co. 

used as a supply shaft to the various sublevels of the 
Captain orebody. This, together with Nos. 3 and 4 shafts, 
gives three good entries from the surface to the mine, the 
No. 3 or original discovery shaft having caved in. 

But little development work on the 570-ft. level has 
been carried on as the quantity of ore above the 420-ft. 
level will make it unnecessary to produce ore from the 
570-ft, level for some years to come. The development 
work above the 420-ft, level has shown ore to exist 200 
ft. east of the boundary as determined in this portion of 
the property by churn drilling. Diamond drilling from 
the 420-ft. and 570-ft. levels and churn drilling from the 
surface was stopped a little after the middle of 1913. The 
ore developed for the year will probably equal that ex¬ 
tracted, after allowing for losses, thus putting the reserves 
of sulphide ore at approximately 30,800,000 tons of 
3.48% ore, and in addition there has been developed 
6,000,000 tons of 3% ore, of which half of the copper is 
present in the form of sulphide, the other half being 
oxide. No change is made in the 17,200,000 tons of low- 
grade material which was reported last year at 1.21% 
cop|)er, 

A large portion of the ore mined during 1913 consisted 
of slicing the main orebody east of the No. 2 shaft. This 
is nearly all sliced down to the 370-ft. level with an ex¬ 
cellent mat of timber above it, and at the extreme east 
a new slice has been started midway between the 370- 
and 395-ft. levels. In the northwest section of the mine, 
work has consisted of opening up the pillars which were 
crushed at the time the capping caved down in April, and 
these are being blasted to prepare them for drawing. The 
ore in these pillars will be drawn until the tonnage re¬ 
maining is approximately the same as that in the rooms. 
The work in this northwest orebody, in which 50-ft. rooms 
and 50-ft. pillars were used has demonstrated that both 
room and pillar are probably too wide, and that it will 
be necessary i}i the future to make them both smaller. 
The northwest orehody was selected to make this experi¬ 
ment as it was entirely disconnected from the main ore- 
body, or from the Captain orebody. 

In the concentrator the installation of the Hardinge 
mills was completed in January, Three Evans-Waddell 
Chilean mills are still running in section five. These mills 
have about the same capacity as the 8-ft. Hardinge mills 
and the maintenance is about the same. They require, 
however, considerably more power and water, and metal- 
lurgically this is a distinct disadvantage as it decreases 
the efficiency of the cone tanks on the slime floor, and 
consequently sends a large tonnage of untreated slime in¬ 
to the dirty-water-circulating system. Considerable ex¬ 
perimental work on Hardinge-mill linings w’as done dur¬ 
ing 1913. A patented manganese-steel lining was given 
a thorough trial in three mills. It consists of flat plates 
with ribs or lifting bars running longitudinally. This 
proved iinsatisfactorv’^ on account of the increase in pow’er 
required, poor grinding and excessive wear on the plates, 
A flat cast-iron lining was also tried without success. It 
appeared that a rough lining is absolutely necessary for 
the best results. The lining now^ being used consists of 
two rows of ribbed cast iron in the cylindrical part and in 
the adjacent part of the discharge cone. The entire feed 
cone and the remainder of the discharge cone are lined 
with pebbles set closely in neat cement. One mill so 
lined has run four months and an examination of the 
lining indicates a life of about two months more. This 
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would be nearly double the life of the ordinary silex 
lining. 

The preliminary grinding apparatus in the mill was 
completed during the year by the installation of six Tray¬ 
lor heavy-type 43x16-in. rolls. In the shaft crusher house 
the machinery was augmented by the addition of two 
Traylor heavy-type 43xl6-in. rolls, two 24-in. .elevators 
and two sets of trommels. This was started the first of 
November and the product of the shaft crusher house is 
now approximately ^ in. instead of % in. The size is 
absolutely uniform as all the material must pass through 
the trommels. The most noticeable benefit in this crush¬ 
ing is in the decreased pebble consumption in the Hard- 
inge mills, which in November amounted to 1.44 lb. per 
ton of crude ore (material actually crushed probably 70% 
of this) as against 3.88 lb. for the previous 10 months. 
This alone means a saving of 1.84c. per ton. The re¬ 
grinding addition in section six continued to operate dur¬ 
ing the entire )'ear, and about 25% of the total tailings 
from this section, containing the greater part of the in¬ 
cluded mineral, is reground and retreated. The finest 
slime from the upper cone-tank overflow is treated on 
four Deister 6-deck tilting slimers, and this section has 
produced 3 lb. better saving per ton than the rest of the 
mill with practically no increased operating expense, ex¬ 
cept for power. 

The present capacity of the concentrator is about 3200 
tons daily, though this figure has been exceeded at times. 
The coarse, intermediate and fine-grinding equipment is 
already ample for 4200 tons daily, and it is proposed to 
bring the remainder of the mill up to this capacity. This 
will be accomplished by the installation of either double¬ 
deck tables, or tables with an improved deck on the sand 
floor and by the regrinding of 1000 tons of tailings daily, 
similar to that done in section six, and its treatment on 
proper machines. 

Copper iim Arisosi^a 

By James Douglas* 

The erection of new smelting works by the Arizona 
Copper Co. and the United Verde Co. were the most im¬ 
portant steps toward the development of the copper in¬ 
terests of Arizona during the past year. The Arizona 
Copper Co. abandoned its old smelter at the mouth of 
Chase Creek, and constructed larger works on the line 
of the railroad to the southwest of Clifton. The com¬ 
pany replaced cupola furnaces wdth reverberatories be¬ 
cause the percentage of first-class lump ore has declined 
to an insignificant percentage of the mineral suitable 
only for preliminary mechanical concentration. The 
three new reverberatories of the largest type, 120 ft. in 
length, should smelt 400 to 500 tons each per day. With 
converters of ample capacity, after the concentrator at 
Morenci has been enlarged to its full capacity, the com¬ 
pany’s production should be increased from say 38 mil¬ 
lion lb. per annum to at least 50 million. The smelting 
works were designed by Doctor Ricketts, and the power 
plant, from which electricity will be transmitted for all 
purposes, by John Langton. 

The new smelter of the Calumet & Arizona Co. at 
Douglas has been erected adjacent to the site of the old 
one, but is designed for both ciipola and reverberatory 

•President, Phelps, Dodge & Co., 99 John St., New York. 

work, and is larger than the old. At present the monthly 
production of the smelter is in excess of five million 
pounds of copper. 

The Copper Queen company has just finished the 
erection of a third reverberatory which, however, will 
simply relieve the cupola furnaces of more fine ore, there¬ 
by enabling them to run with lower blast, slightly less 
fuel, and the production of less flue dust. During the 
year an experimental plant has been running on a small 
working scale, the operations being principally for de¬ 
vising the most economical method of extracting copper 
from extremely fine tailings from the slime tables of the 
company’s mills. It is in these that the heaviest waste 
of concentration occurs. The ex])eriments have aimed 
at working out an electric method which would deposit 
the copper from weak solutions electrolytically, at re¬ 
duced electrical resistance, through the injection of sul¬ 
phurous-acid gas into the electrolyte, thus regenerating, 
in part at least, the acid consumed in the leaching depart¬ 
ment. 

The Miami, the Ray and the Chino mills are approach¬ 
ing their full capacity. Two new eoncentrators, the In¬ 
spiration at Globe, and the Burro Mountain, at Tyrone, 
will not be completed in time to add to the production of 
the Southwest in 1914. The Burro Mountain Co. will 
not at first add much over a million pounds per month to 
the sum total of production, but the Inspiration will be 
a notable factor. 

The aim of the superintendents of all the older and 
larger mines has been to replace the square-set system of 
extraction and timbering, with .'slicing, caving, or other 
methods which will economize labor and lumber. This 
substitution has been found easier to effect in Clifton 
than in the Warren district, where the irregularities of 
most of the most oxidized orebodies, and the plasticity 
of the ledge matter which incloses them, render difficult 
any modification of the old method, if safety to life be the 
first consideration. But even on the property of the three 
active companies at Bisbee, especially on that of the Calu¬ 
met & Arizona, there are orebodies in which square set¬ 
ting has been abandoned to great advantage. The modi¬ 
fications, however, cannot be made without exploring the 
full capacity of a new orebody, determining its total 
height and de])th, and tracing its eccentric lateral shape 
as a preliminary to laying it out for extraction by either 
of the new systems. This necessarily involves an ex¬ 
penditure of time which temporarily embarasses produc¬ 
tion, and at first is an unremunerative outlay compared 
with the old-fashioned method of attacking the orebody 
piecemeal whenever encountered. Thus everywhere de¬ 
cisive improvements are being made in mining methods 
which, coupled with the notable improvements in concen¬ 
tration and smelting, enable the companies to face the 
gradual shrinkage in the grade of the ore handled and 
the shorter hours and high price of labor and the heavier 
taxes under state government. 

In the Clifton district, the Arizona Copper Co. has 
coupled up its large Coronado copper property with the 
Morenci claims by long funnels, and thus is able to as¬ 
semble all its ores requiring concentration at one large 
mill at Morenci. The mill is being completely reorgan¬ 
ized by David Cole. 

The Detroit Copper Co. has extended its ownership 
over the properties of the Standard Copper Co. and the 
New England & Clifton Co., but as yet has developed on 
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neither acquisition any oreboclies of significant value. 
The company recognizes that it must rely upon ores of a 
lower grade in the future and is making provisions to 
handle them economically. 

At Globe, the Old Dominion and the United Globe 
mines are both confirming the indications of previous 
recent developments, which all point to the occurrence 
of oxidized and secondary orebodies of large extent in 
dei)th, as far as yet explored below tbe 1800-ft. level. 
Although the concentrator and crushing plant of the Old 
Dominion Co. is of comparatively recent date, improve¬ 
ments have followed one another so rapidly, that im¬ 
provement in hoisting, in crushing, and in concentrating 
have necessitated a replacement of much old equipment 
by newer and better. 

As the age of the original copper companies and that 
of their old employees has come to reach beyond the ma¬ 
turity of human life, the adoption of systems of annuities 
and ])ensioirs has come under serious consideration. The 
State of Arizona has hy legislative action provided for 
relief against accidents and death in hazardous voca¬ 
tions, and has thus replaced the independent action pre¬ 
viously taken by some of the mining companies. But 
state action has not deterred the companies from organ¬ 

izing active safety-first organizations with a view of im¬ 
posing closer inspection over details by their own olficers, 
and educating their workmen to exercise keener vigilance 
and closer observance of rules. 

As might be expected, mining being the prominent 
industry of the new states of Arizona and Xew Mexico, 
it is inevitable that legislation should have been directed 
in large measure toward its regulation. Measures of 
doubtful utility may have been passed, and probably will 
be i)assed, but the large mining com])anies, believing in 
the good sense and intention of the electorate, feel that in 
the long run their men who largely control legislation 
and who best know the details and requirements of their 
own work, Avill come to recognize that their interests 
really harmonize with, instead of antagonize, the welfare 
of eori^orations with which they work, and the corpor¬ 
ations will learn to appreciate the cooperations and sug¬ 
gestions of their men, when reasonably expressed. 

K 

Btiatltle lira Il<9113 
By B. B. Thayku* 

Xotwithstanding the feeling of pessimism concerning 
business conditions in general that existed throughout 
the (ountry during 1913, and the shrinkage in business 
of every character which occurred during that period, the 
conditions in the Butte district were normal. All of 
the operating companies carried on work continuously, 
and there was new work undertaken which made itself 
felt materially. 

The properties of the Xorth Butte, Anaconda, East 
Butte, Alex Scott, Tuolumne, Pilot-Butte and Davis- 
Daly companies were operated upon the same scale as 
that of previous years. The operations of the Butte- 
Ballaklava Mining Co. were somewhat restricted on ac¬ 
count of litigation with the Anaconda Copper Mining 
Co., which controversy, however, was settled out of Court 
fluring the latter part of the year. 

The greatest amount of new work was done in the ex¬ 
treme eastern section of the district, ddie Butte & Du- 

*President, Anaconda Copper Mining Co. 

luth Mining Co. and the Bullwhacker Mining Co. car¬ 
ried on operations continuously, and the officials of both 
companies have stated that the results obtained from 
their respective leaching plants were satisfactory. 

The Rainbow Lode Development Co. was busy with de¬ 
velopment work for the entire period. The officials of 
the Butte & Superior Mining Co. expressed themselves 
as being well pleased with the results obtained in their 
concentrating department. The method of concentra¬ 
tion, however, is at present involved in legal complica¬ 
tions with the Minerals Separation Co.; but a regular 
output was maintained. 

The copper ores extracted from the properties owned 
by W. A. Clark during 1913 were shipped for treatment 
at the Washoe smeltery, but his concentrator for the 
reduction of the zinc ores is rapidly nearing completion. 
It is thought that the complete output of zinc made by 
the Butte & Superior ^Mining Co. and the properties 
owned by W. A. Clark will be an important factor in the 
zinc production of this country. 

The Anaconda Copper Mining Co. during the last few 
months of 1913 started some new work in the extreme 
western end of the Butte district, in a section known as 
the Burlington district, the ores of that section having 
been worked many years ago for silver. 

A great deal of attention was given to experimenta¬ 
tion with new processes by several of the companies, ap¬ 
parently with promising results. The processes, if 
worked out satisfactorily, will mean much to the Butte 
district in the future. 

During 1913 an important piece of work was com¬ 
pleted in the electrification of the Butte, Anaconda & 
Pacific R.R. between Butte and Anaconda, and it has 
been stated that the resulting economies have exceeded 
the greatest expectations of the officials of the railroad. 
This piece of work was the pioneer movement in elec¬ 
trification in the Rocky Mountain region, and it has 
been reported that one of the great transcontinental 
railroads will shortly begin work on the electrification 
of a division across the Rocky Mountains, and that after 
this has been completed the work of electrification will 
be carried on probably to the Pacific Coast. 

The use of electric power has become general through¬ 
out the Butte district, the power being furnished by the 
^lontana Power Co. and generated at several points on 
the Missouri, Madison and Big Hole Rivers. 

The output of copper from the Butte district during 
1913 was less than that during 1912, due largely to ex¬ 
tensive repairs which one of the large companies found 
it necessary to make, and also to the fact that on account 
of conditions the railroads at times were unable to de¬ 
liver a sufficient quantity of ore to the several reduction 
works. The new companies have thus far not advanced 
sufficiently in their operations to make their output ap- 
lireciable in the total output from the district. 

lUffilfee SMspeff’los’ Coppes?* District 
By Cakl L. C. Fichtel 

The year 1913 will long be remembered in the an¬ 
nals of the Lake Superior copper district. The first time 
in the history of the district, a period of nearly 50 years, 
a general strike was called by the Western Federation of 

•Electrical department. Calumet & Hecla Mining Co., Calu¬ 
met, Mich. 
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Miners. This organization has looked with longing eyes 
upon the copper district of Michigan for a long time and 
its emissaries had been quietly working among the men 

for a number of years. 
The agitation and discontent aroused by these paid or¬ 

ganizers was felt for the past two years and resulted in 
a number of men leaving the district,, causing a labor 
shortage. New men came in, materially aiding the Fed¬ 
eration in its campaign for mcml)crship. 

On July 14, demands were made by the several locals 
in the district ui)on tlie various mining companies for 
a conference with their representatives for the purpose of 
discussing the possibilities of shortening the working 
day, raising the wages and making some changes in the 
working conditions, limiting the time of the conference to 
July 28, and demanding a reply to the request to be not 
later than .Inly 21. The request was ignored by the com¬ 
panies and as a result a general strike was called on 
July 23 with the following demands: Recognition of the 
Western Federation of Miners; abolishment of the one- 
man drill or the working of two men on each drill; a 
minimum wage of $3 for trammers and $3.50 for min¬ 
ers; and an eight-hour working day. 

The calling of the strike was attended with violence, 
a number of men who had not left their pasts were driven 
from their work and badly beaten. The deputy force of 
Houghton County was disorganized and the sheriff was 
unable to cope with the situation. An appeal was made 
to the governor for assistance and the entire state militia 
Mas dispatched to the strike zone. Crime was rampant, 
murder, dynamiting and violence of all kinds prevailed; 
trains "were fired upon and railroad tracks demolished. 
A reign of terror covered the district, equaling anything 
that had l)een previously brought about by strikes fostered 

by the federation in other districts. 
The Department of Ijabor sent investigators into the 

district and offered its services in an attempt to bring 
about a settlement l)y arbitration, as also did Governor 
Ferris. The mining companies absolutely refused to deal 
Avith the Federation in any M’ay, but stood ready at any 
and all times to meet M'ith their men as employees to 
hear and adjust any legitimate grievance that might ex¬ 
ist; taking the stand that the Federation M'as a detriment 
to good government, the future M’elfare of the men and 
the district as a M'hole. 

The companies held off several M'eeks before bringing in 
outside men to fill the places of the men on strike and 
alloM’ed all former employees M'ho had not taken part in 
any violence or M-ho Avere not openly antagonistic to the 
company to return to their former places, not to be dis¬ 
criminated against. 

At this writing, all of the producing mines Avith the 
exception of the MohaAvk have resumed operation and in 
all probability before this is published shipments Avill 
be resumed from this property, as preparations are about 
completed for a large number of imported men, but no 
attempt has been made to resume Avork at the smaller 
properties. 

The mining companies throughout the district put into 
effect, on Dec. 1, an 8-hr. AA’orking day for all under¬ 
ground employees and a 9-hr. day for surface work. 

The KeAA'eenaw Copper Co. carried on exploratory work 
on the Ashbed lode and succeeded in getting some fine 
drill cores. A shaft was started on the formation, and 
while only a limited depth has been reached, the shoAV- 

ing developed Avas such that there are great expectations 
of the ultimate success of the property. 

The Ojibway property was closed down during the 
summer, all work Avas abandoned and the mine Avas al- 
loAved to fill M’ith Avater. 

A change of management was made at the Mohawk 
and Wolverine projH'rties. Theodore Dengler, formerly 
superintendent at the Atlantic mine, succeeded Fred 
Smith as agent and William Hartmann succeeded Wil¬ 
lard Smith as superintendent of the MohaAvk. Nos. 3 
and 4 shafts of the Ahmeek started regular production, 
but no attempt Avas made to resume AAwk at that branch 
after the strike. At the stamp mill, work Avas started on 
the erection of an addition to the mill. Contracts for 
all the machinery Avere closed, including a 2000-kw. Ioav- 

pressure steam turbine to utilize the exhaust steam of the 
heads for the generation of electrical energy. Mayflower 
and Old Colony did further diamond-drill work Avith re¬ 
sults that (‘orrelated with the previous exploration. 

The Calumet & Hecla took advantage of the temporary 
shutdown and the force at the mills Avas put on con¬ 
struction and re])air Avork. At the No. 2 regrinding plant, 
all the buildings Avere completed and the installation of 
the machinery jdaced M’ell under Avay. A 75dO-kAV. sub¬ 
station Avas com])leted and put into commission. At the 
electric ])()wer plant the 9000-kA’.-a. mixed-pressure steam 
turbine, utilizing tbe exhaust steam from the mills, Avas 
put into commission. The building of the electrolytic 
plant Avas completed, the electrical machinery installed, 
and a large number of tanks built. As far as this 
property Avas concerned it Avas ])ractically a strike of the 
trammers and as soon as the necessary protection Avas af¬ 
forded the other employees returned to AV'ork. The under¬ 
ground forces Avere disorganized through the trouble and 
it Avas ne(‘cssarv to I)ring in men to do the tramming, but 
the number of men employed underground at this Avrit- 
ing is equal to that emjfioyed before the strike and pro¬ 
duction has been brought up to a ])oint Avhere it is near¬ 
ly equal to Avhat it AA’as before the trouble began. 

The Tamarack Mining Co. permanently closed doAvn 
shortly after the strike Avas called, Avith the exception that 
the pumps AA’ere kept operating. No. 2 shaft of LaSalle 
Avas deA’eloping good ground in the loAver levels, but no 
AV'ork has been done, other than pumping and keep¬ 
ing up repairs since July 24. An eiectrically driA’cn 
pump Avas installed at the 12th level of No. 2 shaft to 
handle all the mini* Avater. Hancock began rock ship¬ 
ments to the Lake ^filling. Smelting & Refining Co.’s 
])lant, but has not attempted to resume operations. The 
Superior company shi])])ed more rock to the mill for the 
])ast six Av’eeks that it did during a like period before the 
strike. 

The Copper Range company put in commission a Ioav- 

pressure turbine at the Baltic mill, and installed several 
motor-driven Hardinge mills for regrinding purposes. 
The Lake company suspended all work and the property 
is entirely closed doMui and is being alloAved to fill Avith 
water. 

O CoS^re 'Misses iim 1913 
By B. B. Laavhkkck* 

El Cobre mines. Province of Santiago de Cuba, 
were at work during 1913 completing the task of unwater¬ 
ing the old workings to a depth of about 1100 ft. This 

•President, Cuba Copper Co. 
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iask has been a difficult one, but it is anticipated tliat 
the mine will be finally unwatered during 1914. 

The total production of ore during 1913 was 62,483 
tons. The amount shipped to smelters in the United 
States was 7594 tons. The remainder was treated by 
concentration. 

T’^nder the direction of the Minerals Separation Co., 
Ltd., of London, a flotation plant has been erected at El 
Cobre with a capacity of 400 tons in 24 hours. A small 
unit was operated, showing substantial recoveries over or¬ 
dinary wet methods of concentration, which decided the 
company to run its entire j)roduct by flotation. The com¬ 
plete plant has not l)een in operation long enough to give 
any definite figures as to recovery, but the 50-ton unit 
showed an average of 85% recovery upon an ore which is 
extremely complex. The ores of El Cobre are a mixture 
of sulphide and semi-oxidized ores, chalcopyrite and hor- 
nite predomiiiating. The ore is crushed in Hardinge 
mills and then treated with oil in the usual way. 

Coppe2’«=Smeltii:a^ Worlls of 
NortS^i America 

The accompanying tal)le gives the names of the com¬ 
panies engaged in co})per smelting in the United States, 

others on the basis of 350 days, or something else. Any¬ 
way, annual capacity is a rather variable figure. In mod¬ 
ern practice a rather large quantity of ore is reduced di¬ 
rectly to copper by charging it into the converter along 
with matte. 

THe Cl:%uc|taicamata Mines 

One of the world’s great deposits of copper ore is situ¬ 
ated at Chuquicamata, (.'hile, and is now being developed 
by the Chile ('opper Co. When present plans are con¬ 
summated a great production of copper will come from 
this source. We have obtained the following information 
from the management of the Chile Copper Co.: 

The mine is at Chuquicamata, on a branch of the Anto¬ 
fagasta & Bolivia R.R., in the Province of Antofagasta, 
Chile, 155 miles by railroad from Antofagasta, and 82 
miles in a straight line from the coast, and lies at an al¬ 
titude of 9500 ft. 

Prior to 1!M1 this coi)per deposit was owned by many 
companies and individuals, both native and foreign. It 
had been ])rospected through hundreds of opencuts, shal¬ 
low holes and trenches and a few shafts, to a depth of over 
300 ft. As only high-grade ore was sought or could be 
utilized by the old owners and prospectors, practically no 

COPPER SMELTING WORKS OF NORTH AMERICA 

Company 
Ameriran SmeltinK & Refininj? Co. 
American SmeltinK & RefininK Co. 
American SmeltinK & RefininK Co. 
American SmeltinK & RefininK Co... 
American SmeltinK & RefininK Co. 
.\merican SmeltinK & RefininK Co. 
American Smelters Securities Co. 
American Smelters Securities Co. 
American Smelters Securities Co. 
Anaconda Copper XlininK Co. 
Anaconda Coppter MininK Co. 

Ralaklala Consolidated Copper Co. 
CompaKnie du Boleo. 
British Columbia Copper Co. 
Calumet & .Arizona Xlining Co. 
Canadian Copper Co. 
Cananea Con.solidated Copper Co. 
Confiolidated Arizona SmeltinK Co. 
Consolidated MininK & SmeltinK Co. 
Copper Queen Consolidated Copper Co. 
Detroit Copper MininK Co. 
Ducktown Sulphur, Copper & Iron Co. 
East Butte Copper MininK Co. 
Granby Con.solidated MininK, SmeltinK & Power Co... 
Granby Consolidated MininK, SmeltinK & Power Co.. 
International SmeltinK & RefininK Co. 
International SmeltinK & RefininK Co. 
Mammoth Copper MininK Co. 
Mason Valley Mines Co. 
Mazapil Copper Co. 
Mono Nickel Co. 
Mountain Copper Co. 
Nevada Consolidated Copper Co. 
Nichols Copper Co. . 
Old Dominion Copper MininK & >'<meltinK Co. 
International Nickel Co. 
Penn MininK Co. 
Pioneer SmeltinK Co. 
Santa Fe Gold & Copper Co. 
Shannon Copper Co. 
Swansea Consolidated Gold & Copper MininK Co. 
Tenne8.see Copper Co. 
Teziutlan Copper MininK & SmeltinK Co. 
Cia. MetalurKica de Torreon. 
Tyee Copper Co. 
U. S. SmeltinK Co. 
VirKinia SmeltinK Co. 
United Verde Copper Co. 
United Verde Copper Co. 

Situation of W'orks 
AKuascalientes, Mex. 
Perth Amboy, N. J. 
Omaha, Nebr. 
El Paso, Texas. 
Matehuala, Gto., Mex_ 
Hayden, Ariz. 
Garfield, Utah. 
Tacoma, Wash. 
Velardefia, Dko., Mex. .. . 
-Vnaconda, Mont. 
Great Falls, Mont. 
Ciifto'n, Ariz. 
Coram, Calif. 
Santa Rosalia, Mex. 
Greenwood, B. C. 
DouKlas, Ariz. 
Coppercliff, Ont. 
Cananea, Son. 
Humboldt, Ariz. 
Trail, B. C. 
Douglas, Ariz. 
Morenci, .•Vriz. 
Isabella, Tenn. 
Butte, Mont. 
Grand Forks, B.C.,. 
.Xnyox, B. C.t. 
Tooele, Utah. 
Miami, Ariz.t. 
Kennett, Calif. 
Thompson, Nev. 
Saltillo, Coah., Mex. 
Coniston, Ont. 
Martinez, Calif. 
McGill, Nev. 
Laurel Hill, N. Y. 
Globe, -Xriz. 
Constable Hook, N. ,1. ... 
Campo Seco, Calif. 
Corwin, Ariz. 
San Pedro, N. M. 
Clifton, Ariz. 
Bouse, Ariz. 
Copperhill, Tenn. 
Teziutlan, Puebla, Mex.,. 
Torreon, Coah., Mex. 
Ladysmith, B. C. 
Midvale, Utah. 
West Norfolk, Va. 
Jerome, .Ariz. 
Clarkdale,, Ariz.t. 

No. of Blast 
Furnaces 

8 
3 

.3 
3 

'4 
3 
3 
3 
5 

3 
8 
3 
2 
6 
8 
1 
h 

10 
1 
2 
2 
8 
3 

o 
2 
4 
2 

1 
2 
5 
2 
1 
1 
1 
3 
1 
7 
2 

« 
1 
4 
4 

* Raw ore smelted as flux. ** Included in furnace tonnages. t Plants building. 

.Annual 
No. of Re¬ 
verberatory 

Capacity Furnaces 
730,000 
111,000 

250,000 ’2 
325,000 

2 
800,000 6 
525,000 
227,500 

2,190,000 8 
800,000 3 

3 
630,000 1 
650,000 

75,000 
657,000 4 
840,000 2 
868,000 2 
130,000 1 
374,000 

1,217,620 3 
132,657 
214,971 
310,250 

1,440,000 
700,000 

5 
3 

730,000 
800,000 
350,000 i 
420,000 

3 
175,000 5 
94,500 

562,500 
94,500 
51,939 i 
60,000 
52,500 

500,000 
190,000 

1,000,000 
1350,000 
175,000 
175,000 
670,000 2 
200,000 
427,300 
840,000 3 

.Annual No. of 
Capacity Converters 
. 4 
. 2 
. 3 

290,000 3 

”290,0(K) 3 
875,000 6 
. "6 

’ 7^,666 13 
225,000 3 
360,000 3 

.52,,500 2 

!!!!!!!’ 2 
365,000 6 
280,000 5 
1,53,000 5 
22,000 2 

’ 275,000 8 
. 3 

!!!!!!!! 3 
. 3 
. 3 

456,230 5 
262,500 5 
. 2 
. 2 

52,500 4 
. 2 

125,000 2 
900,000 4 
. 2 
. 3 
. 3 

54,750 

. 2 

. 2 

. 4 

. 3 

. 2 

”73,606 4 

;!!!; '4 
315,(X)0 4 

.Annual 
Capacity 
in Ore* 

** 

** 
*« 

123,000 
34,500 

55,000 

35,000 
5,000 

36,000 
7,578 

7,300 
7,000 

25,450 

18,250 
22,000 

24,000 

40,666 
8,400 

8,000 

15,700 

37,600 

Canada and Mexit'o, tlie situation of tlunr works, the 
number of their smelting furnaces and tlie estimated an¬ 
nual eapaeity in terms of tons of charge, meaning ore and 
flu.x, hut not including fuel. In most eases the data have 
been (*omniunieated to us by the operating companies. 
However, the figures should be taken as only approxi¬ 
mately correct. Some companies may have figured their 
annual capacity on the basis of the year of 365 days, and 

mining of any consequence was done. In 1910 and 1911 
jiractieally the whole deposit was taken under option by 
Albert C. Burrage, of Boston, Mass., and in January, 
1912, he w'as joined by the Messrs. Guggenheim, of Xew 
York, who, with him, soon after formed the Chile Explor¬ 
ation Co. to take over the options. Vigorous development 
under the direction of Pope Yeatman was at once started, 
principally by churn drills, and by January, 1913, 75,- 
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000,000 tons of ore, averaging 2.70% copper, were as¬ 
sured—enough to warrant tlie building of a plant of 10,- 
000 tons daily capacity—and by July, 1913, 146,000,000 
tons of 2.31% copper, and by January, 1914, over 200,- 

000,000 tons of over 2% copper were developed. 
Altbough further drilling is a luxury and wholly un¬ 

necessary from a })ractieal point of view, nevertheless, 
drills are still working at Ghuquicamata, and it is ex¬ 
pected by the management that within a short time there 

will be proved at this mine the largest known deposit 

of copper in the world. 
The copper is found disseminated through an altered 

and highly fractured zone of grano-diorite, which is the 
coiintrv rock. The (-cntral part of the orehody is mineral¬ 
ized up to the surface so that no capping or stripping 

need he removed before mining this part of the property. 
The property owned by the Chile Exploration Co., on 

account of its size and peculiarities, is really a district 
rather than a mine or group of mines. The orehody, as 
develo])ed, is over 80()() ft. long and from at least 500 ft. 
to over 1200 ft. wide, hut neither width nor depth has 
yet been accurately deh'rmined. Contrary to the condi¬ 
tions found in the usual disseminated porphyritic copper 
mine, the value of the ore does not decrease with depth, 
for in the center, i.e., the main portion where the great¬ 
est depth has been reached by the drills, the uiidQrlying 
sulphide ore is of higher grade than the upper oxidized 
ore, the entire average of the lower section being 3.17% 
copper, as shown by the drills, five of which have reached 
over 1000 ft. in depth, one reaching 1133 ft., and one 
1285 ft. Enough ore has ^ilready been develo])ed to sup¬ 
ply for over 60 years the treatment ])lant now being built. 

At present there are over 1500 men at work on the 
plant, which is expected to be finished during 1915. A 

railroad from the mine to the mill has been constructed 
and a leaching and electrolytic plant, power plant and 
transmission line are being erected. The plant railroad, 
about 12 miles in length, is of standard gage and of heavy 
rails. The crushing plant consists of gyratory and Sy¬ 
mons crushers and Garfield rolls. The leaching plant 
consists of six acid-proof lined concrete tanks, of 10.000 

tons capacity each, with lead-lined iron pipe for the solu¬ 
tions. The ore will be fed into the tanks by conveying 
machinery and discharged by clam-shell buckets and con¬ 
veyors. The electrolytic tank house and equi])ment are 
similar to that of the usual refinery tank houses, except 
that the tanks are built of concrete with acid-j)roof as¬ 
phalt lining. 

The electrolytic plant will have a capacity of 335.000 
lb. of copper per day or 120,000,000 lb. per year. The 
])ower house of 40,000 kw. capacity, situated at Tocopilla, 
oil the Pacific ('oast, is being built by SienuMis-Schuckert- 
werke, of Germany. There are 16 Babcock & Wilcox 
water-tube boilers and four Zoellv steam turbines, directly 
connected with four Siemens turbo-generators of 10,000 

kw. each. The plant has been designed so that either 
coal or oil may be used as fuel. This plant is sufficient 
to care for twice the tonnage of the initial mill plant, that 
is, to provide power for treating 20,000 tons per day. 

The transmission line is 86 miles in length and has 
a capacity of 21,000 kw., delivered at the mine, with an 
efficiency at this capacity of 92%%. The copper wire, 
000 in size, will he strung on steel towers of American 
design and make, spaced eight to the mile. The voltage 
will be 110,000. A second similar transmission line will 

be erected later when the mining and treatment-plant ca¬ 
pacity is increased from 10,000 to 20,00(i tons per day. 

The 12-in. steel-pipe water line, 40 miles in lengtli, 
will take the water from the San Pedro branch of the 

Loa River to Chuquicamata by gravity. As this water is 
too salty for domestic purposes, another 4-in. pi])e line for 
carrying pure drinking water will he run from the Salado, 
another branch of the Loa River, also about the same dis¬ 
tance. 

The town site for both mine and mill is situated be¬ 

tween the two, which are about three miles apart. There 
are two separate villages, one for the foreigners, and oik* 

for the natives, with amjde offices, stores, hosjiitals, halls, 
houses, etc. 

The upper ore, i.e., for the first 300 or 400 ft., beneath 
the surface is mostly brochantite (a sub-sulphate of cop- 
})er) with some chalcauthite and a little atacamite, but the 
underlying ore is chalcocite with a little chalcopyritc* 
and hornite. The upjier ore is absolutely devoid of gold 
and silver and contains hut little iron, of which only a 
very small amount is solulile, and is extremely easy to 
leach in a dilute solution of sulphuric acid. 

The ore will be crushed to %-in. mesh and ])laced in 
the large concrete tanks. A solution of about 8% sul¬ 
phuric acid and 1%% co])])er as suljihatc will tlu'ii Ik* 

run on the ore and allowed to percolate through. After 
48 hours of soaking, several wash solutions will he 
run on. The first enrich(*d solution will then he freed 
from the chlorine taken up from the salt in the ore, by 
passing it over shot co])))er, and next will be run through 
the electrolytic tanks in which the copper will be de¬ 
posited, thus regenerating the sul])huric acid for the next 
batch. The loss in sulphuric acid in tlu* operation is 
more than made uj) from the copjier suli>hate (‘ontained 
in the ore itself, so that after once starting the ojiera- 
tion, it is self-sustained so far as the acid is concerm*d. 

The co])])er deposited will be of high grade and prac¬ 
tically free from arsenic. Insoluble anodes of magnetiti*. 
made in Germany, give very satisfactory results, over 15 
11). of co])])er ])er horse))ower-day being deposited on tin* 
(*atbodes. From the results in the trial mill a recovery of 

over 90% of the total cop])er in tlu* ore is e\])ect(*d. 
On account of being able to mine with steam shovc'Is. 

ore of such grades, in such large (luanlities, and with 
no stri])ping for several years, it is ex])ect<*d that co])p(*r 
will be produced at an extremely low cost. 

The ('bile Exploration (’o., th * mine-owning and oper¬ 
ating com])any, is entirely owm*(l by the holding com¬ 
pany, the Chile Copper ('o., of Delaware, which has an 
authorized capital of $110,000,000 divided into 4,100,000 
shares of $25 each. Of this, 3,800,000 shares, aggregat¬ 

ing $95,000,000, have b(*en issued, the remaining $15,000,- 
000 of capital being de])osited with the trustee for the 
conversion of the $15,000,000 of 7% bonds convertible 
into stock at par, which have h(*('n authorized and of 
which $10,106,000 liave been sold, all of which is being 
used for the property and plant and for interest during 
construction. The hoard of dirc'ctors com])rises I)ani(*l 
Guggenheim, president; Albert i\ Burrage, vice-])r(‘si- 
dent; Pope Yeatman, 'consulting engineer; John N. 
Steele, counsel, and Isaac Guggenheim, blurry Guggen¬ 
heim, S. R. Guggenheim, Simon Guggi'uheim, William 
Loch, Jr., Albert (\ Burrage, Jr., Russell Burrage and 
Clarence Myers. The management of the ])ro])erty in 
Chile is in the hands of Fred Ilellmann. 
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taction 
Our statistics of the production of lead in the United 

States from 1910 to 1913, are given in the accompanying 

tables, the first of which is based on reports received from 
all of the refiners, classified as in previous years, i.e., the 
lead reported as ^‘desilverized” and “antimonial” is the 
product of the refiners treating Western and foreign 

PRODUCTION OF LEAD (REFINERY STATISTICS) 

(In tons of 2000 lb.) 

Domestic: Class 1910 1911 1912 1913 
Desilverized. 
Antimonial. 
S. E. Missouri. 
S. W. Missouri. 

217,490 
9,098 

145,387 
20,729 

211,041 
8,916 

155,008 
25,993 

236,207 
9,239 

145,366 
19,224 

261,616 
16,345 

133,203 
22,312 

Totals. 392,704 400,958 410,036 433,476 
Foreign: 
Desilverized. 
Antimonial. 

90,473 
4,892 

89,487 
4,929 

82,715 
5,003 

54,774 
2,300 

Totals. 
Grand totals. 

95,365 
488,069 

94,416 
495,374 

87,718 
497,754 

57,074 
490,550 

bullion, while the production of the Missouri and Illinois 
refiners is entered accordin g to the main sources of their 
ore supply. Some of the Missouri lead is desilverized, 
but this is not enumerated separately. Many of the 
refiners treat lead scraj) and dross. The amount of re¬ 
fined lead derived from such old material in 1913 was 
4G’i4 tons, against 6589 tons in 191’^, and 3916 tons in 

1912 

broken down, and the reduction in the duty of approxi¬ 
mately 70% to 25% ad valorem will mean that the Amer¬ 
ican lead market will be sensitive and influenced by the 
occurrences in the lead markets of the rest, of the world. 
By reason of the continuous political disturbances in 
Mexico, a considerable percentage of its lead production 
has been withheld from the European market, thereby 

creating a scarcity of lead abroad and forcing prices to a 
level considerably above the average for the last 10 years. 
This affected the American market, insofar as it prevented 
the importation of European refined lead into this coun¬ 
try even at the reduced rate of the new tariff. 

The year 1913 opened with lead selling at around 

4.15c. at St. Louis and about 4.30c. at New York. Busi¬ 
ness at these prices, which were considered low in com¬ 
parison with those ruling during the summer of 1912, 
was active and buying by consumers on a good scale. The 
market remained at around this level until the latter part 
of April, when buying became so insistent that the largest 
interest was forced to advance its price to 4.50c., New 
York. 

Advantage was taken of the higher prices by outside 
sellers to dispose of their anticipated production at some- 

1913 

1911. These figures are included in the totals of the 

accompanying tables. 

WORLD’S PRODUCTION OF LEAD 

(As reported by Metallnesellschaft, Frankfurt a. M., in Metric Tons). 

Spain. 
Germany..... 
France. 
Great Britain. 
Belgium. 
Italy. 
Austria-Hungary. 
Greece. 
Sweden and Norway. 
Russia. 

1910 
. 191,900 
. 159,900 
. 20,200 
. 29,600 
. 40,700 
. 14,.'j00 
. 17,.i00 
. 16,800 
. 400 
. 1,200 

1911 
175,100 
161,300 
23.600 
26,000 
44.300 
16,700 
19.600 
14.300 

1,100 
1,000 

1912 
186,700 
165,000 
33,000 
29,000 
57,100 
20.500 
21,400 
14.500 

1,300 
1,000 

Turkey. . 12,700 12,400 12,500 

Europe. . .505,400 495,400 542,000 
. 369,400 377,900 386,700 

Mexico. . 120,700 124,600 120,000 
Canada. . 1.5,000 10,700 16,300 

North America. . 505,100 513,200 523,000 
Japan. . 3,500 4,200 4,500 
Australia. . 98,800 99,600 107,400 
Others. . 15,700 20,500 12,200 

World’s production. . 1,128,500 1,132,900 1,189,100 

Tine I^ead MarRet im 1^13 

With the passing of the new tariff law, the intrench- 
ment which made the American lead market practically 
iiideiiendent of that of the rest of the world, was partially 

what below the fixed schedule of the American Smelting 
& Refining Co., with the result that the latter again re¬ 
duced its price about the beginning of May to 4.35c., 
New York. Competition for business continued keen and 
prices remained practically unchanged until the end of 
eluly. 

MONTHLY AVERAGE PRICE OF LEAD 

-N ew Yor k- St. Ix)uis* London- 
Month 1911 1912 1913 1911 1912 1913 1911 1912 1913 
Jan. 4.483 4.435 4.321 4 334 4.327 4.171 13.009 15.597 17 114 
Feb. 4.440 4.026 4.325 4.266 3.946 4.175 13.043 15 738 16.550 
Mar.... 4.394 4.073 4.327 4.238 4.046 4.177 13.122 15 997 15 977 
Apr. 
May.... 

4.412 4.200 4.381 4 262 4.118 4.242 12.889 16.331 17.597 
4.373 4.194 4.342 4.223 4.072 4.226 12.984 16.509 18.923 

June.... 4 435 4.392 4 325 4.292 4.321 4.190 13.260 17.588 20 226 
July.. . . 4.499 4.720 4 353 4.397 4.603 4 223 13 530 18.544 20.038 
Aug. 4.500 4.569 4.624 4.406 4.452 4.550 14.260 19 655 20.406 
Sept.. . . 4 485 5.048 4.698 4.356 4 924 4 579 14.744 22.292 20.648 
Oct. 4 265 5.071 4.402 4.139 4.894 4 253 15.332 20.630 20.302 
Nov.... 4.298 4 615 4.293 4.181 4.463 4.146 15.821 18.193 19.334 
Dec. 4 450 4.303 4.047 4 332 4.152 3 929 15.648 18.069 17.798 

Year . 4.420 4.471 4.370 4.286 4 360 4.238 13.970 17.929 18.743 
New York and St. Louis, cents per pound. London, pounds sterling per long 

ton. 

At that time, the first rumors of a strike in southeast¬ 
ern Missouri became current, and in anticipation of this 
threatened event sellers became reluctant and the mar¬ 
ket developed a very strong tone. Quotations were ad¬ 
vanced to a 41/^c., New York, basis, and when the strike 
was actually declared on Aug. 15, the market was further 
advanced to 4.75c. 
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A curious situation developed, insofar as the curtailed 
deliveries of southeastern Missouri established prices in 
St. Louis at the New York level, and in some instances 
even somewhat higher. The strike was settled at the be¬ 
ginning of September, with the result that outside sell¬ 
ers again became aggressive and readily took business at 
below the established (juotations of the American Smelt¬ 
ing & Refining Co. The latter reduced its price in rapid 
succession on Oct. 1 to -4.60c., on Oct. 8 to 4.50c., and on 

Oct. 16 to 4.35c. 
These continual reductions necessarily made consum¬ 

ers cautious in covering their requirements. Buying was 
done on a hand-to-mouth scale and lead was obtainable at 
considerable concessions from the quoted prices of the 
largest seller. A reduction was made by it on Nov. 26 
to 4.25c., which was quickly followed by further reduc¬ 
tions on Dec. 2 to 4.10c. and on Dec. 9 to 4c. 

('onsidering the present state of the European market, 
the level thus reached must be considered a low one, the 
more so as it is approaching dangerously close to the 
point when it becomes unprofitable for some of the larg¬ 
est mines in this country to produce. As is usual at this 
season of the year, consumption was not very brisk, but 
speculation took hold and considerable purchases for 

this account M'ere made. 
The producers outside of the largest interest withdrew 

entirely from the market, in consequence of which al¬ 
most the entire business was turned over to the American 
Smelting & Refining Co. The quantities which were or¬ 
dered from it became so large that it was forced to ad¬ 
vance its price, which was established at 4.10c. on Dec. 
24, and at 4.15c. on Dec. 29. The year closed with the 
market firm at the latter figure for New York delivery, 
and about 4.05 to 4.10c. for St. Louis. 

A. S. <SL R. Co*s Prices 

The prices for lead at New York named by the A. S. 
& R. Co. during 1913 were as follows; 

Lb. Lb. 

Opened. 
April 22. 
May 5.. 
July 29. . 
Aug. 15. 
Oct. 1... 
Oct. 8... 

4.35o. Oct. 16. 
4.50 Nov. 26, 
4.35 Dec. 2.. 
4.50 Dec. 9.. 
4.75 Dec. 24. 
4.60 Dec. 29. 
4.50 

4.35c. 
4.25 
4.10 
4.00 
4.10 
4 15 

In the latter part of the year especially the open market 
was below the Smelting company’s quotations most of the 

time. 

THe London Lead Market In 
1913 

Special Coruespondence 

January—The market throughout was sensitive to po¬ 
litical influences, and the speculative element tended to 
depress values. Opening at a fractional decline, soft for¬ 
eign was quoted £18 per ton, and drifted downward till 
the 17th, when £16i/^ was accepted. A recovery to £1714 
was of short duration, though trade was normally good 
The month closed with £1614 again ruling. 

February—An early recovery up to £17 was followed 
bv a gradual relapse, which continued with little inter¬ 
mission till the end of the month. Consumers bought 
cautiously, and full prices were paid only for prompt 

delivery. The close was quiet at £16i4@£16i/4. 

March—The market remained unchanged for a few 
days and then developed sudden weakness, due to large 
arrivals in London, whereby prices were depressed to 
£15% for foreign brands. This attracted some demand, 
particularly from the continent, and values improved 
gradually, closing (juotations being £16%@16%. 

April was a period of unwonted excitement in this mar¬ 
ket. Disturbances at the producing centers, and partic¬ 
ularly in Australia, tended to restrict supplies at a time 
when trade requirements were large and numerous short 
sales had to be covered. Opening prices were unchanged, 
but a gradual and jiersistent advance began on the fol¬ 
lowing day and culminated on the 15th, when £18^^ was 
])aid for April delivery, £18 being accepted for August. 
Thereafter the tension was relieved by better news from 
the producing centers and by the approach of incoming 
su]>plies. Prices eased with occasional fluctuation and 
closed at £17% for early delivery, and £17% for forward 
delivery. 

May saw a general shrinkage of values in most com¬ 
modities, due to financial stringency and the disturbed 
aspect of international politics; but lead was a remark¬ 
able exception. Notwithstanding plentiful incoming suji- 
])lies, the trade demand from all (juarters was such that 
the premium for promjit delivery was maintained 
throughout. Values were unaltered at the opening, but 
advanced persistently until the close, when £19'% was 
quoted for early delivery and down to £19% for deliveries 
extending into August. 

June—Some extraordinary features developed as the 
month advanced. In other markets the depression of 
values was very marked, and sjmculative enterjirise was 
severely curtailed ; but lead was in active demand through¬ 
out. The dominating feature was the scarcity of avail¬ 
able sup])ly, whereby a wide divergency was produced be¬ 
tween the prices ruling for (‘arly and later delivery. This 
culminated on the 23rd, when .£20% was paid for proinjit 
delivery, while September delivery commanded only 
£18%. The ultimate trend of prices was downward, but 
not to the same extent as in the other commercial metals. 
For prompt delivery the highest paid was £21%, and the 
lowest £19%; for later delivery the highest was £19%, 
and the lowest £18, closing values being £19% and £18%, 
respectively. 

July—The prevailing feature was the continued scar¬ 
city of available supplies and the disturbed state of Mex¬ 
ico, with consequent impossibility of relief from that 
quarter. The premium for jirompt delivery varied from 
£1 to £1%. The market was active throughout, specula¬ 
tors participating freely. The lowest values ruled on the 
7th, when markets generally were depressed by outside in¬ 
fluences; £19% being accepted for early delivery, and 
£18% for forward. Thereafter the trend was upward, the 
highest being reached on the 29th, viz., £21% and £19%, 
respectively, closing at £20% and £19%, respectively. 

Augufit—Scarcity of available supply was again the 
dominating feature of the month, spot parcels at one time 

commanding a premium of £2 per ton. The relative 

cheapness of forward delivery attracted buyers as the 

month advanced, and the difference in value narrowed 

accordingly, occasionally to 15s. Trade for home and ex¬ 

port was continuously brisk. Opening prices were £20% 

for early delivery, down to £19% for forward. The low¬ 

est was recorded on the 12th, being £20% and £18%, 
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respectively. The close was at £201/4 and £19, respec¬ 

tively. 
September opened with a sharp rally in values to 

£20% for early delivery and £19i/^ for later. Fluctua¬ 
tions were numerous and irregular throughout the month, 
but the underlying conditions remained unaltered with 
available supplies very meager, the premium for the lat¬ 
ter varying between 20 and 30s. 

October saw a steadier market, owing principally to 
the grave news received from Mexico, together with a bet¬ 
ter export demand. These factors were enough to keep 
values firm almost throughout, and lead closed at £20% 
for near metal with forward at about 25s. discount. 

November saw a dull and declining market brought 
about by sales by speculators who took a bear view of the 
position based on the poor trade reports from all sources. 
The chief factors in favor of the article were the con¬ 
tinued demand from Russia and labor troubles at the 
mines in Spain, but these did not prevent values from 
falling to £18 for near stuff and £17% for forward. 

December again saw lower prices despite a slight re¬ 
vival in demand from the electrical users, “beaF* covering 
and further purchases for Russian account. The closing 
price was £18% for spot lead. 

Wl^ite Oxides iiA 19^13 

Until the last quarter of 1913, sales of white lead and 
oxides showed a gain over 1912. October saw a general 
falling off in paint sales, however, and although there 
was a good recovery during the following months, sales 
for the year will be only slightly above those of last 
year. It was feared that the reduced duties might lead to 
serious competition from abroad, but the difference in 
the price of pig lead here and in Europe has been so nar¬ 
row that thus far the quotations from abroad have not 
been low enough to tempt American buyers to any ex¬ 
tent. 

Changes in the price of white lead during the year 
have c*oincided both in point of time and the extent of 
the fluctuations with those of 1912, and have been due 
entirely to fluctuations in pig-lead prices. While there 
have been 11 published changes in the smelters’ quota¬ 
tions, however, only three have occurred in the card 
prices of white lead or oxides. 

Dry white lead has been sold mainly at the contract 
price of 5%c., which was established in November, 1912. 
although corroders advanced their quotations to 5%c. 
and 6c. late in August to meet the higher cost of pig lead 
and the prospective further rise likely to result from 
strikes in the Missouri mines. With the settlement of 
these difficulties and the resumption of mining, how¬ 
ever, prices on pig lead had so far receded as to bring 
about a decline in dry white lead in November, to 5I/4C., 
and at the close that quotation is the basis for current 
sales and for such contracts as are being made. As 
noted in our last review, the unbusinesslike custom of 
entering up contracts for a year, which guaranteed the 
buyer against advance or decline, is being gradually elim¬ 
inated, and dry lead is coming to be sold under the same 
conditions as most other merchandise, the corroder com¬ 
mitting himself only for such a period as he can in turn 
cover by contracts for his own crude materials. 

White lead in oil opened at 6%c. and 7c., the price es¬ 
tablished in November, 1912, and was without change 

until Aug. 14, when there was an advance of %c., fol¬ 
lowed on the 21st by another rise of %c. These changes 
were due to the strong position and advancing prices of 
pig lead, but the decline in the latter, as noted above, 
was followed by a reduction of %c. in the card price of 
white lead on Nov. 21, bringing the quotation back to 
the opening figures of the year. 

Oxides have fluctuated to about the same extent as 
white lead, the extreme changes being covered by %c. 
The business in red lead has been chiefly within a range 
of 6%c. to 6%e. Litharge to the largest consumers has 
ranged from 5%c. to 6c., but there is a tendency at the 
close of the year toward slightly lower prices, if pig lead 
remains on its present low basis. 

Linseed oil, although an important factor in the paint 
trade, has not influenced any of the price changes this 
year, as it has fluctuated but little either above or be¬ 
low 50c. per gal. Nor has the competition of other pig¬ 
ments affected the sales or prices of lead products to any 
appreciable extent, the latter apparently retaining their 
preeminent position as paint pigments and for other in¬ 
dustrial uses. 

Tl^e Silves*«Lea.d 

Worfes of Nortl^ America 

The accompanying list gives the several silver-lead 
smelting works of the tTnited States, Mexico and Can¬ 
ada, together Avith the number of their furnaces (in all 
cases, blast furnaces), and their estimated annual capacity 
in tons of charge. By ‘‘tons of charge” we mean ore and 
flux, but exclude coke. The ton of charge is manifestly 
the correct unit. In the case of a self-fluxing ore, the 
ton of ore smelted and the ton of charge smelted is the 
same thing. In other cases, fuel and labor have to be 
used in smelting the flux as Avell as in smelting the ore, 
and the economy of smelting depends largely upon the 
percentage of ore in the charge. The management of 
this question is about the highest exercise of the metal¬ 
lurgist’s skill. 

SILVER-LE.4D SMELTING WORKS 

Company 

American Smelting & Refining Co.. 
American Smelting & Refining Co.. 
American Smelting & Refining Co.. 
American Smelting & Refining Co.. 
American Smelting & Refining Co.. 
American Smelting &, Refining Co.. 
American Smelting & Refining Co.. 
American Smelting & Refining Co.. 
American Smelting Sc, Refining Co.. 
American Smelting Sc Refining Co.. 
American Smelters Securities Co.... 
Ohio Sc Colorado Smelting Co. 
U. S. Smelting Co. 
Needles Smelting Co. 
Pennsylvania Smelting Co. 
International Smg. Sc Ref. Co. 

Totals, United States. 

American Smelting Sc Refining Co.. 
-American Smelting Sc Refining Co.. 
American Smelting Sc Refining Co.. 
American Smelters Securities Co.,.. 
Compafiia Metalurgica Mexicans.. 
Compafiia Metalurgica de Torreon. 
Compafiia Miners de Pefioles. 

Totals, Mexico (6). 

Consolidated Mining Sc Smelting Co. 

Place Furnaces Annual 
Capacity(a) 

Denver. 
Pueblo. 
Durango. 
Leadville. 
Murray. 
East Helena.... 
Omaha (c). 
Chicago (c) .... 
Perth Amboy (c) 
El Paso. 
Selby. 
^lids. 
Midvale, Utah. 
Needles, Calif.. 
Pittsburgh, Pa.. 
Tooele, Utah.. . 

Monterey. 
.A^ascalientes.. 
Chihuahua. 
Velardefia. 
San Luis Potosi. 
Torreon. 
Mapimi. 

Trail, B.C 

7 511,000 
7 .380,000 
4 146,000 

10 509,000 
8 657,000 
4 306,600 
2 82,000 
2 60,000 
3 140,000 
7 380,000 
3 210,000 
4 345,000 
6 547,500 
2 70,000 
2 60,000 
5 500,000 

76 4,904,100 

10 475,000 
2 100,000 
5 274,000 
3 140,000 

11 385,000 
8 360,000 
6 325,000 

45 2,059,000 
3 210,000.. 

o Tons of charge, h The Compafiia Fundidora y Afiiradora of Monterey is 
missing from this list, c Smelt chiefly refinery between products. 

The fibres in the above table are from official com¬ 
munications of the respective companies and other reliable 
data. Estimated capacity is, however, always a matter of 

more or less uncertainty, and for this reason, if for no 
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other, the figures that we give ought to be accepted only 
as approximations. There is some doubt, also, whether in 
every case the smelters have discriminated between their 
lead furnaces and their copper-matte furnaces, almost 
every lead-smelting works having both. 

It appears that the total capacity of the Mexican works 
is a little over 2,000,000 tons per annum; of the Amer¬ 
ican works, a little over 4,800,000 tons. With respect to 
the American works, at least, such capacity has never 
been in use at one time. More or less of it represents 
capacity that has become idle because of changes in the 
conditions of ore supply. We doubt if there has ever 
been so much as 3,500,000 tons of silver-lead ore smelted 
in the plants of the United States in a single year. It 
must be recognized that the works of the country could 
never be operated at 100% capacity for long and a nomi¬ 
nal surplus is necessary. 

Coe^r D’^^leiaes 1^13 
By Staxly a. Eastox* 

For 1913 the Coeur d’Alenes show a yield in lead, sil¬ 
ver and zinc greater than any preceding year; there was 
a falling off in copper alone. But more important than 
this record production is the successful exploration work 
done in large measure in the old mines and in the new 
properties. There are more producing mines in the Coeur 
d’Alenes now than ever before, as follows: 

Federal Mining & Smelting Co. 
Hercules Mining Co. 
Bunker Hill & Sullivan Mining & Concentrating GO, 
Hecla Mining Co. 
Green Hill Cleveland Mining Co. 
Stewart Mining Co. 
Snowstorm Mining Co. 
Interstate-Callahan Consolidated Mining Co. 
Success Mining Co. 
Tamarack & Custer Consolidated Mining Co. 
Caledonia Mining Co. 
Gold Hunter Mining Co. 
Ontario Mining Co. 
Sierra Nevada Consolidated Mining Co. 
Marsh MintitS Co. 
Idora Hill Mining Co. 
Hypotheek Mining Co. 

The Yankee Boy, Alice, and mines of the Coeur d’Alene 
Uevelopment Co. are operated under lease, and there are 
mills on the Black Horse, Monarch, Bear Top and Sur¬ 
prise mines which have made periodic production. The 
National Mining Co. is making good progress in the erec¬ 
tion of a most modern concentrator for the treatment of 
its well developed large body of silver-hearing dissem¬ 
inated copper ore, and the Federal Mining & Smelting 
Co. is preparing machinery to treat the zinc-lead-silver 
ore from the old Frisco mine, so the year closes with the 
greatest well directed activity all over the district. 

Better organized and more diligent metallurgical work 
is being done by the larger mining companies than here¬ 
tofore. The special problems in addition to the general 
all-around better extraction always sought, are: Recovery 
of zinc and its separation from lead and iron minerals, 
recovery of slimed galena from vanner and other fine 
tailings, raising average grade of shipping product with 
lowered tailings, and at the copper mines the making of 
low tailing and clean concentrate from the fine mineral 
scattered thoroughly through the hard quartzite vein rock. 
The unequaled advantages of abundant water, accessibil¬ 
ity, climate and cheap power, are now supplemented by 
metallurgists from the foremost colleges and best known 
plants who are applying to these local conditions the 

•Manager. Bunker Hill & Sullivan Mining & Concentrating 
Co., Kellogg, Idaho. 

various devices and processes proven elsewhere, and 
modifying them and developing others to meet the prob¬ 
lems here. 

Mining litigation because of apex rights was confined 
to the AVardner or Yreka District, the pending case. 
Bunker Hill & Sullivan vs. Caledonia Mining Co., having 
just been dismissed, the former company granting con¬ 
cessions to the latter and receiving a portion of its stock, 
on a basis advantageous to both. Stewart Mining Co. 
vs. Ontario Mining Co. was tried before District Judge 
AVoods during January. Many of the best known geolo¬ 
gists and engineers appeared for either side. The plain¬ 
tiff claimed apex rights based upon an edge of the vein 
against a fault of unknown but admitted great throw. 
Defendant asserted the edge was not an upper terminal 
edge constituting a legal apex to the vein, but was a side, 
or even undercut, edge, and thus no apex. Judge AA'oods 
held for defendant and was sustained by the Supreme 
Court, an appeal has been taken to the Supreme Court of 
the United States. 

The particularily satisfactory feature of the present 
state of the industry is the good low-level development 
in the old mines, notably in the Green Hill Cleveland on 
the famous Standard-Mammoth oreshoot; the Hercules 
has a fine orehody on its lowest level, as have also the 
Hecla and Bunker Hill & Sullivan. 

No new promotion of magnitude was made during the 
year, nor was outside capital in any large amount brought 
to the district, the mining companies have done their own 
financing from their outset and the new enterprises have 
had their princijial and almost entire support from local 
mine-made money. So then, the opening of a new year 
finds this sound industry looking to another period of 
legitimate activity and, with a fair metal market, con- 
fidentally expecting and ])lanning a betterment of the 
well earned and substantial results of 1913. 

m 
TKe So^tSTieastes^ira Missotsri 

ILead District 
By H. A. AA'iikklku* 

The southeastern, or disseminated lead district of Alis- 
souri, produced about 137,000 tons of pig lead in 1913, 
which had an approximate value of $11,700,000. This 
is about 10,000 tons, or 7% less than in 1912, due to a 
strike of the miners’ union last summer that shut down 
the entire district for nearly a month. But for this oc¬ 

currence, the output would have exceeded that of the pre¬ 
vious year, 146,913 tons. Even with this shrinkage the 
district maintains its position as the largest lead producer 
of the world, derived from a simple ore with no silver or 
other byproducts to assist in lowering costs, as have the 
mines in the AA’^est, Spain, Germany, Mexico, Australia 
and the other large lead producers. 

Strikes have been rare and hitherto only individual 
mines have been affected as, with one exception, they 
were not complicated with union affiliations. The union 
began proselyting in this district 12 years ago, but at 
first with poor success. To advertise their power and 
attract a large following, the union called a strike at the 
Central mine in December, 1903, on a trivial pretext, in 
which it was defeated. The plant was promptly closed 
down, and after three months the employees were willing 

♦Mining engineer, 610 Pine St., St. Louis, Mo. 
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to return on any conditions. It was a heavy burden for 
the Central company to bear, as the unwatering of their 
large, wet mine was costly, but it crushed the union for 
several years. For the past three years the union has 
again b^n building up its membership and decided to 
test its strength last summer. It demanded recognition 
of the Western Federation and an increase of about 20% 
ill wages. When the operators refused to recognize the 
union and only conceded an advance of 5%, it called a 
strike on Aug. 16 and refused to allow the running of 
the mine pumps. Althougli the mines are wet, their size 
permitted several conferences with the State Labor Com¬ 
missioners before the pumps were submerged. When an 
advanc-e of 25c. daily, or about 10%, w'as conceded after 
11 days, the strike was called off without the union re¬ 
cognition. About a montli was lost before the mines were 
unwatered and normal conditions were restored. There 
was no trouble during the strike, nor were any strike 
brc*akers imported. The majority of the miners are local 
Americans and the foreigners, mostly trammers, are Hun¬ 
garians. 

The unsettled lalior situation and the low price of lead 
discouraged prospecting, beyond the drilling necessary to 
extend and develop the present orebodies, and the partial¬ 
ly developed Manhattan, Penicaut and Bogy lands re¬ 
mained inactive. 

The adjoining counties of Washington, Jefferson and 
Franklin that have thus far only produced lead from the 
shallow diggings and small veins, were quiet during the 
last year and the shipments were small. This is due to 
the low price of lead, rather than exhaustion of deposits. 

The important question of the presence of dissemin¬ 
ated-lead deposits in Washington County is receiving at¬ 
tention from a St. Louis company which began drilling 
last fall near Potosi. Only one hole has been finished, 
but the results are encouraging, as 3 ft. of disseminated 
ore is said to have been cut at 827 ft. depth, and 4 ft. at 
930 ft. depth. While I have not examined the cores 
from this important hole, excellent authorities state that 
the ore is good grade. If this is correct, it is likely to 
lead to the rapid development of Washington County, 
where the shallow “diggings” are much richer than in 
St. Francois County, and wdiich several experts predict 
will surpass St. Francois County, the present record- 
holder. Thus far there have been only a few holes bot¬ 
tomed to the underlying sandstone, about 1000 ft., in 
Washington County, compared with several thousand 
holes in St. Francois, and of the latter but a small per¬ 
centage have found pay ore. That St. Francois County 
operators are so astoundingly slow in prospecting in Wash¬ 
ington County is not surprising, as they are accustomed 
to 200- to 600-ft. drilling at a cost of 30 to 70e. per ft. 
Hence, 1000 ft. of drilling at $1.50 to $2 a foot has fright¬ 
ened them off, especially as the lead market has not been 
strong since 1907. Washington County probably will be 
opened up by outsiders, who have been educated to the $2 
to $5 rates that prevail in other camps and who have 
not been spoiled by the unusual conditions for cheap dia¬ 
mond drilling in St. Francois County. 

The fiscal year of the St. Joseph company showed net 
earnings of $637,910, out of which $597,300 was dis¬ 

tributed in dividends. This was on a lead market that 
averaged 4.3c., while in 1907, when the marlcet averaged 
5.7c., the net earnings rose to $2,038,820. ‘ 

Internal dissensions made 1913 a stormy year that 

demoralized the local esprit-du-corps. A St. Louis stock¬ 
holder made a bitter attack on the administration, espe¬ 
cially in the New York office, that was carried on through 
circulars, in the press and finally in the courts. A stock¬ 
holders’ committee finally harmonized the conflicting in¬ 
terests, after making some changes in the directorate and 
introducing some reforms, and an efficiency engineer has 
been engaged to effect economies. The stock of these twa 
companies is in the same hands and a consolidatioiTTs 
purposed, under w’hich they will be operated by a single 
administration. ^ 

The St. Joseph company has distributed about $9,000,- 
000 in dividends on an original capital of $1,000,000 that 
was issued for land, while $30,000 for plant and working 
capital was realized by the sale of bonds. Today there is 
$10,000,000 stock outstanding that represents stock divi¬ 
dends based on solid assets. A large share of the earnings 
has been reinvested, providing increased acreage, towns, 
mines, mills, smelting plant and an extensive railroad 
system. 

The Doe Run company, which is much younger, has 
distributed over $3,000,000 in dividends, and while more 
cash was put into the company, most of the $6,578,500 
stock outstanding today represents stock dividends based 
on reinvested earnings. There is $10,000,000 of unissued 
stock in the St. Joe treasury, about half of which will 
be used in absorbing the Doe Run company. The smelt¬ 
ing plant of the St. Joseph company, at Herculaneum, 
on the Mississippi River, where the concentrates of the 
St. Joseph and Doe Run companies are treated, has been 
further improved. The large baghouse is about com¬ 
pleted. A 7-hearth Wedge mechanical roaster has been 
added for roasting matte, in addition to a 36-ft. Holthoff 
roaster. The ore is roasted by six Dwight-Lloyd sinter¬ 
ing furnaces, and the Savalsberg pot-roasting plant has 
been dismantled. The 350x20-ft. stack is effectively dif¬ 
fusing the smoke and no complaints are heard from the 
farmers. This smelter produces about 14% of the pig- 
lead output of the United States. 

The Desloge Lead Co. had an active year and suffered 
only slight loss in its output through the shut-down 
caused by the strike. Since then it has not operated the 
No. 4 shaft on Big River, and is concentrating the work 
at the old No. 3 sliaft at the mill and the new No. 6 shaft 
that is close to the Washington County line. > 

The St. Louis Smelting & Refining Co., under which 
the National Lead Co. operates its mining department, 
expanded its operations in 1913 by taking over the exten¬ 
sive Mine La Motte property under a 10% lease, with the 
privilege of purchase at $800,000. The property is in 
Madison County and has been worked for over 150 years 
in the shallow “diggings,” and for the past 40 years in 
the deeper disseminated deposits. There are several dis¬ 
seminated orebodies that occur along a well defined fault 
and in marked contrast to the ideas promulgated in the 
recent report of the Missouri Geological Survey dealing 
with the disseminated-lead belt. While this report has 
added much valuable information and contributed a fine 
set of maps and sections of this district, it has also pre¬ 
sented theoretical ideas and the results of incomplete 
studies that are proving decidedly harmful in discourag¬ 
ing prospecting in some very promising areas. 

The Federal Lead Co., one of the operating depart¬ 
ments of the Guggenheim Exploration Co., had a verv ac¬ 
tive year and continued operating under lease the former 
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Catherine property at Eredericktown, Madison County, 
in addition to its large holdings and 40()0-ton mill at 
Flat River. The No. 7 and No. 11 mines, on the former 
Central property, were connected last year, and No. 11 
shaft was remodeled to take care of the output from both 
mines. Balanced 5-ton skips, operated by a double-drum 
electric hoist, were installed. 

This property is on Big River, between the Gumbo 
and Hunt mines of the St. Joseph company, and has 357 
acres. A shaft, 430 ft. deep, was sunk to the orebody 
in 1912 after it had been repeatedly condemned by most 
of the local operators during the past 15 years. A spur 
from the Hoifman branch of the i\I. R. & B. T, R.R. 
was built to it in 1913, since which active shipments 

The production of zinc in the United States in 1913 
was about 356,146 tons, an increase over 1912. The pro¬ 
duction in Europe was about 673,000 metric tons, a de¬ 
crease from 1912. Unsold stocks, which in the United 
States were about 4000 tons at the beginning of the year, 
increased steadily, and at the end of the year about 40,000 
tons were on hand. The stock of spelter in Europe also 
increased, amounting to nearly 75,000 metric tons at mid¬ 
summer. Thenceforward it decreased, and at the end 
of the year was but little more than 40,000 tons. The 
reduction in the European stock was ])romoted by the cur¬ 
tailment of production which went into effect on Sept. 1. 

PRODUCTION OF ZINC 

(In Tons of 2000 Lb.) 

By Ore Smelters Only (a) 

States 1910 1911 1912 1913 
. 6,564 7,477 8,860 8,521 
. 79,570 88,681 94,902 111,632 
. 112,182 106,173 111,761 83,159 
. 34,760 46,333 76,837 83,062 

East. . 43,989 47,172 56,278 69,772 

Totals. . 277,065 295,836 348,638 356,146 
(n) Includes some works that smelt dross and scrap as well as ore, but does 

not include works that smelt dross and scrap only. Discrepancies among statisti¬ 
cal reports of the spelter production of the United States arise largely on account 
of the difference in the dividing line that is drawn in this respect. 

As a matter of interest we have accounted for the spel¬ 
ter production in 1913 by quarters. Our figures are not 
precise, two concerns having failed to make the division 
in that way, and it having been necessary to assume a 
division of their totals, ivhich cannot, however, affect the 
results by more than a few hundred tons for any quarter. 

SPELTER PRODUCTION IN 1913 BY QUARTERS 

(In Tons of 2000 Lb.) 

District I II III IV 
Illinois . 27,924 28,.523 26,118 29,067 
Kamsas-Missouri. 22,006 23,820 19,204 18,129 
Oklahoma . 21,430 21,840 18,502 21,290 
Others (a). 20,722 20,153 19,238 18,180 

Totals. 92,082 94,336 83,062 86,666 
(o) With the exception of one plant in Colorado these are all Eastern works' 

It was known soon after midsummer that the produc¬ 
tion had increased during the first half of 1913, but it 
was commonly believed that there was a large curtailment 
in the second half. There was indeed a curtailment, but 
it was not so large as supposed, and it occurred especially 
in the third quarter rather than the fourth. Only three 
smelters reported an output in the fourth quarter much 
smaller than in the third. Apparently the works in 

have been made to the National Lead Go., under a con¬ 
tract by which they both mill and smelt the ore. The 
shipments assay from 9 to 11% lead, which is exception¬ 
ally rich, as the average assay of ores of the district usu¬ 
ally ranges from 4 to 6% lead by wet method. 

The property of the former North American Lead Co. 
at Fredericktoivn is still idle and is said to have passed 
under control of the nickel trust. The mine is kept 
pumped out, but otherwise there is no sign of immediate 
resumption. As it was producing about five tons of ingot 
copper a day, besides nickel, cobalt and lead, it w^ould 
seem as though it could have been profitably operated 
during the past year, with copper averaging above 
15 cents. 

Kansas suffered most from the adver.'^e conditions of the 
latter part of 1913. The works in Colorado, West Vir¬ 
ginia and Pennsylvania were operated pretty uniformly 
throughout the year. 

The European zinc convention was renewed on Dec. 18. 
1913, for a period running to Apr. 1, 1916. The new 
terms are about the same as the old ones, but restriction 
of production is made a little more prompt. Under the 
old terms curtailment began after the price had ruled 
below £22 for four consecutive months, the unsold stocks 
being in exce.ss of 50,000 tons. The new terms require 
that the price run beloiv £22 for only two months. 

Neither in Europe nor America do the statistics reflect 
the actual situation. The European smelters have an 
immense stock of accumulated ore, especially in Australia, 
upon which to drawL In America, the smelters had only 
a trifling quantity of spelter on hand at the beginning of 
1913, but the galvanizers and brass makers, wdio had pre¬ 
viously over-bought, had large stocks in their yards. The 
visible stock was small, but the invisible was large. At the 
end of 1913 the opposite conditions w'ere supposed to 
prevail. 

There was some increase in smelting capacity in the 
United States in 1913, but the adver.se conditions delayed 
a good deal of what was planned. The new Granby w'orks 
at East St. Louis, with 3240 retorts, was practically com¬ 
pleted, but no operation w^as attempted. Construction 
work w^as carried on by the American Zinc & Chemical 
Co., at Langeloth, Penn., and, at the end of 1913, the 
grading and foundations were about completed. The 
Prime Western Spelter Co. began construction of roast¬ 
ing furnaces and sulphuric-acid chambers at Tiltonville, 
Ohio (near Wheeling, W. Va.). The Tulsa Spelter Co. 
began the erection of a five-block plant near Tulsa, Okla¬ 
homa. 

Three new works were put into operation in Europe in 
1913, one large plant in Belgium, which is in the con¬ 
vention, and two small works in the coal field of Bohemia. 
The latter two did not get into operation until late in the 
year and their production w^as negligible. A small ton¬ 
nage of electrically smelted spelter was produced in 
Sweden and Norway. Two works in Australia made a 
small production, and some zinc ore was smelted in Japan. 
It looks as if we should in the not distant future see some 
further expansion of zinc smelting in the Far East. 
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WORLD’S PRODUCTION OF SPELTER 

(As Reported by Metallgesellschaft, Frankfort am Main, in Metric Tons, except 
the Figures for 1913, which we have estimated.) 

Rheinland-Westphalia (n). 
Silesia (o). 
Germany, other districts. , 
Belgium. 
Holland. 
Great Britain. .. 
France and Spain. 
Austria and Italy. 
Russia. 
Norway (6). 

Europe. 
United States. 
Australia. 

Total. 

1910 1911 1912 1913 
78,765 81,458 86,619 ] 

140,249 156,174 169,088 1 285,000 
8,733 12,761 15,357 ) 

. 172,.578 195,092 200,198 198,000 
20,975 22,783 23,932 24,000 
63,078 66,956 .57,231 59.000 
59,141 64,221 72,161 70,000 
13,305 16,876 19,604 20,000 
8,631 9,936 8,763 9,000 

6,680 8,128 8,000 

565,4.55 632,887 661,081 673,000 
2.50,627 267,472 314,512 323,100 

508 1,727 2,296 5,000 

. 816,000 902,1(X) 977,900 1,001,100 
(a) Germany. (6) Presumably Sweden’s output is also included. 

The stock of spelter, on liand at American smelters’ 
works at the end of 19Id was 40,115 tons, against 4264 
tons at the end of 1912; 9523 tons at the end of 1911 and 
23,000 tons at the end of 1910, The stock at the end of 
]!)13 was the largest of which we have record. Deliveries 
may he computed by difference between stocks plus pro¬ 
duction plus imports, and exports plus stocks, but the 
('X])eriences of 1912-13 show how futile it is to attempt to 
compute consumption in that way, and how important a 
part is played by the stocks in the yards of galvanizers and 
brass makers, the invisible supply. At the end of 1912 
that invisible su])ply was large, no doubt; at the end of 
1})13 it is believed to be small. Included in the stock re- 
j)orted at the end of 1913 was 615 tons of bonded spelter. 

ZINC SMELTING C.AP.ACITY OF THE UNITED STATES 

(Numlier of Retorts at End of A'ears) 

Name Location 1912 1913 
Altoona Zinc SmcltinR Co. . Altoona, Kan. 3,300 3,300 
American Zinc Co. of 111. Hillsboro, Ill. 1,600 3,200 
American Zinc, Lead & Smg. Co. . DearinK, Kan. 3,840 3,840 
American Zinc, I.iead & Smjt. Co. . Caney, Kan. 3,648 3.648 
Bartlesville Zinc Co. .. Bartlest'ille, Okla. 5,184 .5,184 
Bartlesville Zinc Co. Collinsville, Okla. 8,064 8,064 
Chanute Zinc Co. Chanute, Kan. 1,280 (b) 1,280 
Collinsville Zinc Smg. Co. . Collinsville, Ill. 1,.536 (b) 1,536 
Edftar Zinc Co. . St. Louis, Mo. 

, Cherryvalc, Kan. 
2,000 2,000 

EdKar Zinc Co. 4,800 4,800 
Granby MininK & Smu. Co. . Neodesha, Kan. 3,840 3,760 
Granbv Mininn & SmR. Co. 
Grasselli Chemical Co. 

. E. St. Louis, Ill. 

. Clarksburir, W. Va. 1 12,672 

3,240 

12,672 
Grasselli Chemical Co. . Meadowbrook, . Va. 
HeKcler Bros. . Danville, Ill. 1,800 1,800 
Illinois Zinc Co. . Peru, III. 4,640 4,640 
La Harpe Spelter Co. . La Harpe, Kan. 640 1,8.56 
Robert Lanyon Zinc & .Acid Co.. , . Hill.sboro, Ill. 1.600 
Lanyon-Starr Sm. Co. . Bartlesville. Okla. .3,456 3,456 
Matthiessen & HcReler Zinc Co.. . La Salle, Ill. 5,2.56 5,2.56 
Mineral Point Zinc Co. . Depue, Ill. 4,.520 6,800 
National Zinc Co. . Bartle.sville, Okla. 4,2.56 4,480 
National Zinc Co. . Springfield, Ill. 

. Nevada, \Io. 
3,200 3,200 

Nevada Zinc Co. (b)648 (a) 648 
New Jersey Zinc Co. 
Pitt.sburK Zinc Co. 

. P.almerton, Penn. 5,772 5,760 

. Pittsburc. Kan. 910 (b)910 
Prime Western Spelter Co. . Gas City, Kan. 4,834 4,768 
Sandoval Zinc Co. . Sandoval, Ill. 896 896 
Tul.sa Fuel & Manufacturinx Co. . Collinsville, Okla. 6,232 6,232 
United States Zinc Co. . Pueblo, Colo. 1,920 1,920 

Totals. 1(K).744 110,746 
(a) Inactive, (b) Inactive during latter part of year. 

There was a production of 380 tons of zinc dust in 
1913, against 492 in 1912 and 254 in 1911. 

The smelters had a bad year. The extravagant margins 
between zinc in ore and in spelter that prevailed in 1912 
disappeared, and save for the ore that was contracted by 
sliding scale there were in 1913 very small margins, or 
none at all. The cutting off of Mexican ore and the 
cempetition among the smelters made conditions favor¬ 
able to the domestic producers of ore, although the latter 
suffered, of course, from the low scale of prices. The in¬ 
creased production of spelter with these circumstance.s, 
reflecting, of course, an increased production of ore, must 
cause us to reconsider our generally held ideas respecting 
a shortage of zinc ore. However, the increased production 
of ore resulted in part, no doubt, from the stimulus of 

the high prices of 1912 and early 1913. 
In fact, there was a large increase in the zinc-ore pro¬ 

duction of Butte, of Magdalena, N. M., and in Idaho and 
Tennessee, important new resources having been developed 
in the last state, while milling difficulties have been solved 
in Butte and Magdalena. Joplin and Leadville about held 
their own. Wisconsin’s output suffered seriously. 

Tl^e SpelteB* Mas*Met iim 1^13 

At the opening of 1913, the edge had been taken off the 
unprecedented advance which marked the closing months 
of 1912. Consumers had bought far beyond their require¬ 
ments in order to be protected against a sudden falling-off 
in the output of spelter, which was apprehended on ac¬ 
count of the failure of the gas supply in Oklahoma and 
Kansas. The demand had been so urgent and, as later 
on developed, far beyond current requirements that large 
contracts for the importation of spelter were placed in 

Plurope, AVhen it became known that the most important 
smelters had been able to secure gas from hitherto unde¬ 
veloped districts which would supj)ly continuous opera¬ 
tions for some time to come, a sudden restriction in pur- 

AVER.AGE PRICE OF ZINC SHEETS 

(In Cents per Lb.) 

January.9.00 May.7.63 September.8 00 
February.8.63 June.7.25 October.7.63 
March.8.20 July.7.13 November.7..50 
April.7.88 .August.7.90 December.7.2.5 

.Averajfe for the year—7.833 cents. 
Note:—There are base prices for ordinarj- size sheets, in carload lots, f.o.b. 

Lasalle-Peru, III., less 8^ discount. 

chases took ])lace, and as a result a good portion of the 
foreign spelter was left in the hands of the importers. 

Smelters were fairly 5vell .^old out for nearby shipment. 
However, they realized the new factors which had made 
their appearance in the market, and were, therefore, 
anxious to disjiose of their product as far ahead as pos¬ 
sible. The pressure to make sales for future delivery wa.s 
accentuated by tbe liberal consignments of zinc ore, the 
production of which had been unduly stimulated by the 
high spelter ])rices, so that the accumulation of ore stocks 
in the hands of smelters were far beyond normal propor¬ 
tions. In the meantime, consumers were disposed to work 
up their stocks, and a situation was thus c”eated by the 
cumulative causes above outlined which made the position 
of the market untenable and explains, in a great measure, 
the perpendicular decline which started with the be¬ 
ginning of 1913. 

MONTHLY AVER.AGE PRICE OF SPELTER 

-N ew Yor k- <t. Louis -London 
Month 1911 1912 1913 1911 1912 1913 1911 1912 1913 
Jan. 5.452 6.442 6.931 5.302 6.292 6.854 23.887 26.642 26.114 
Feb.... 5.518 6.499 6.239 5.368 6.349 6.089 23 276 26.661 25.338 
Mar. ... 5.563 6.626 6.078 5.413 6.476 5.926 23.016 26.048 24.605 
Apr. 5.399 6.633 5.641 5.249 6.483 5.491 23.743 25.644 25.313 
May... . 5.348 6.679 5.406 5.198 6.529 5.256 24 375 25 790 24. .583 
June... . 5.520 6.877 5.124 5.370 6.727 4.974 24.612^25.763 22.143 
July.... 5.695 7.116 5.278 5.545 6 966 5 128 25.0,56*26.174 

26 fWI 26.443 
20.592 

Auk. 5.953 7.028 5.658 5.803 6.878 5.508 20.706 
Sept. ... 5.869 7.454 5.694 5.719 7.313 5.544 27 7.')f) 27.048 21.148 
Oct. 6.102 7.426 5.340 5.951 7.276 5.188 27.2.56 27.543 20.614 
Nov. 6.380 7.371 5.229 6.223 7.221 5.083 26.975 26.804 20.581 
Dec. 6.301 7.162 5.154 6 151 7.081 5.004 26.849 26.494 21 214 

Year.. 5.758 6.943 5.648 5.608 6.799 5.504 25.281 26.421 22.746 
New York and St. Louis, cents per pound. London, poiuds sterlinip' per lonn 

ton. 

The market then stood at 7.05(9)7.10c., St. Louis, anti 
the downward course was practically uninterrupted until 
the low point of 4.85@4.95c., St. Louis, had been reached 
about the middle of June. The recession was accelerated 
by the disorganization of the business of the galvanizers 
during the memorable floods which inundated the manu¬ 
facturing centers in the Middle West States during the 
spring months. 
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A further impetus was given the decline by reason of 
the sudden drop in the London spelter quotations at a 
time when a reduction in the duty on the metal was under 
discussion. The previous rates of Ic. per lb. on spelter 
in ore and l%c. per Ih. on the metal were cut down in 
the House bill to 10% ad valorem on both. The Senate 
subsequently raised the rate on spelter to 15%. This was 
the first favorable news the market had received in many 
months and was promptly reflected in speculative buying. 
These purchases, combined with the short-lived revival 
in business during the late summer, carried prices up to 
5.6()@5.70c., St. Louis, where they stood at the middle of 
September. The advance, however, could not be held. 

The foreign market had declined close to £30, and with 
the passage of the Underwood Tariff Bill early in October, 
the smelters were put to the necessity of reducing prices 
sharply in order to prevent the importation of foreign 
spelter. The contraction in the business of all spelter-con¬ 
suming industries which began to make itself-ielt at that 
time contributed toward increasing the selling pressure, 
which brought about a decline to a fraction below 5c., at 
which level the market rested during the greater part of 
Dec-ember. 

Even though large stocks of spelter have gradually ac¬ 
cumulated at the smelting works, which, in size, were not 
equaled even in the closing days of the panic year of 
1907, there is great reluctance to part with the metal at 
present prices. Ore supplies have fallen off sharply, be¬ 
cause the long drawn out decline has caused miners in 
most producing sections to suspend or curtail operations, 
as a great many properties are not favored with ores of a 
sufficiently high grade to make mining profitable when 
spelter prices rule around 5c., St. Louis. Moreover, the 
margin between ore and spelter in many instances leaves 
no profit and frequently an actual loss to the smelters 
whose operating costs have steadily advanced during the 
past year. The spelter on hand has cost the smelters 
a great deal more to produce than can at the present time 
be realized for it. It is, therefore, not surprising that 
it should be withheld from the market in the hope that 
the time is not far distant when an improvement in the 
consumption of spelter will help the smelting industry 

out of its present dilemma. 
As 1913 drew to a close, a more hopeful view was taken 

of the general situation, and speculators began to discount 
the better times which they believed to be ahead of us. 
Under the stimulus of a modern speculation, prices ad¬ 
vanced somewhat, and the market was quoted at 5.10@ 
0.15, St. Louis, at the end of 1913. 

Tfete i^oa^doE^ Spelter MarRet iia 
1913 

Loxdox Corrkspoxdence 

January—The market opened at £36(f^36^/4 per ton 
for ordinary brands, and so remained to the 37th, con¬ 

suming industries being well employed but with require¬ 
ments sufficiently covered. Some speculative sales for 
delivery several months ahead tended to depress values 
by a few shillings toward the close, and final figures were 

€35%(«26. 
February—The drooping tendency continued until, on 

the 11th, the Producers* Syndicate reduced its price to 
£25%, so as to conform to current values; and thereupon 
consumers bought largely after their recent long absten¬ 

tion, but without covering their requirements far ahead. 
Thereafter the market remained dull and easily governed 
by casual sellers, the closing quotation being £25. 

March—There was no alteration in the market until 
the 7th, when the prolonged stagnation of business in¬ 
duced a relapse to £24%, which (luotation remained in 
force for the rest of the month. Gonsumption was ac¬ 
tive, but rcHiuirements were mostly covered, and consum¬ 
ers had no inducements to buy for e.xtended delivery. 

April was uneventful until the 8th, when the quotation 
was depressed to £24% on the report of large purchases 
from America for the London market. This, however, did 
not relieve the scarcity of metal for early delivery, nor did 
it induce the associated producers to reduce their prices 
as had been long and confidently expected. Prospective 
buyers remained passive until the 15th, when they were 
forced to enter the market and pay syndicate prices. The 
London (juotation advanced in conse(iuen(*e to £25% for 
early delivery, and £35% was paid a week later; but the 
volume of business was relatively small. Closing prices 

ranged from £24% to £25%, according to time of deliv¬ 
ery. 

May—Values remained unaltered for al)Out 10 days; 
but business in all commodities was restricted by financial 
stringency and disturbed international politics, and spel¬ 
ter soon felt the prevailing depression. Consumers bought 
nothing beyond their small immediate requirements un¬ 
til, on the 26th, the Producers’ Syndicate made a drastic 
cut to £23 per ton in London. On this basis consum¬ 
ers bought freely, and large (juantities changed hands, 
the market closing steady thereat. 

June opened with the metal quoted at a fractional 
reduction, but with little actual business, demand having 
been mostly satisfied. Moreover the metal markets in 
general were depressed by the persistent weakness of the 
Stock Exchange and consequent curtailment of specula¬ 
tive enterprise. Toward the middle of the month dealers 
made bold to underquote widely the prices quoted by the 
Producers’ Convention. The latter, it was thought, would 
be obliged sooner or later to bring their prices more into 
harmony with market (quotations; and buyers were con¬ 

tent to await the event. Thus prices declined throughout 
the month, and with meager business. The highest quota¬ 
tions for ordinary brands were, at the outset £22% to 
£33; and the lowest were, at the close. £20% to £21. 

July—The market was fairly steady throughout, trade 
demand being satisfactory and fluctuations unimportant. 
The opening price was about £20%; the highest Avas 
£20%, followed by a relapse at the close to £20%. 

AuyuM opened at a fractional advance, but fluctua¬ 
tions were unimportant for the first fortnight or so, when 

speculation intervened in sympathy with other metals, 
and up to £21% Avas paid for forAvard deliA^ery; but this 
moA’ement Avas promptly (“hecked by liberal offerings of 
the metal in first hands, and the price relapsed to £20%. 
Thereafter consumers bought considerable quantities and, 
Avith a revival of speculatiA’e demand, the price rose grad¬ 
ually and close at the highest, £31%. 

September—The market opened at an advance to £31% 
with fair demand chiefly for early delivery, but otherAvise 
remained uneventful until the 18th, when A’alues were de¬ 
pressed by heaA'Y arrivals of the metal. Thereafter trans¬ 
actions on the London market were on a small scale, 
though reports from consuming districts were distinctly 
good. The closing official price was £20%^21. 
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Ociober saw no improvement in price and the general 
feeling among consumers was apathetic. The Convention 
meeting renewed prices, but buyers appeared uninterested 
and drew their supplies chiefly from second hands. On 
the Continent the syndicate modified its prices which 
helped it to market a fair quantity of metal. 

Xorember opened with rather more demand from con¬ 
sumers, steel rollers and galvanizers buying rather freely, 
but prices showed practically no variation. 

December was looked forward to with interest as ru¬ 
mors had been rife that there might be hitches among 
the members of the Convention, but when it was seen that 
its continuance was assured, more eontidence was shown 
by buyers, and the market hardened. 

y-i 

Flatiimtiani 
The platinum market during 1913 was inclined toward 

lower prices, dwilig largely to a less demand by the elec¬ 
tric and jewelry trades. It is said that the manufactur¬ 
ing jew'elers find the metal too expensive for general use 
in jewelry and rumors within the ])ast few months in¬ 
timate that the electrical manufacturers have found a 
substitute which answers their purpose very well. Ex- 
])criments in the latter direction have been progressing 
ibr some years and they seem to have been crowned with 
more or less success. The automobile industry is still us¬ 
ing platinum and iridio-])latinum sparking points, which 
creates a demand that a few years ago was not in evi¬ 
dence. This is a considerable consumption. Every mag¬ 
neto has a pair of platinum points, or buttons, which 
completely wear away in two to four years of use. 

AVERACJE PRICES OF PLATINUM 

In Dollars per Ounce Troy 

Russia, Crude Metal 
New York 83% Platinum 

Refined St. Peters- Ekatcrin- 
Platinum burg burg 

January. 36 93 .36.45 
February. . 45..50 36 95 36.46 
March. . 45.50 36 95 36.47 
•Vil. . 45.50 36.98 36.47 
^Iay. . 45.50 .37 01 36.50 
June. . 45. .50 37 01 36.66 
July. . 45.50 36.97 36.66 
August. . 44.90 36 50 36.30 
September. . 43.96 35.72 35.67 
October. . 44.00 35.72 35.67 
Novemlx'r. . 43.70 35.72 35.74 
December . . 43.45 36 02 35.90 

Year. . $44.88 $.36.54 $36.25 
Average for 1912. . 45.55 37.08 37.05 
Aver.age for 1911... . 43.12 .35.21 35.09 
Average for 1910. . 32.70 26 96 26.37 

So far as the denial tratle is concer ned, the introduc- 
tion of base-metal-pin teeth a few years ago has had a 
marked tendency to cut the demand materially, and the 
present high cost of the metal has (‘aused much activity 
in the experimental line, but with not very marked suc¬ 
cess. Some coated wire is being used, and if it proves 
successful, will greatly reduce the use of platinum in the 
dental trade. 

At the beginning of 1913 quotations for the metal in 
good-sized lots were $44.“^5(a;45 per oz.. New York. About 

June 1 there was a decline of about $1 per oz, which has 
ruled since. This refers to the conditions of the big trade, 
in which purchases of 500- to 1000-oz. lots are common 
and 100 oz. is only an ordinary transaction. In the re¬ 
tail trade, 5-oz. lots, etc., there are more fluctuations in 
l)rice. 

For lots of ordinary size—100 oz. or under—the ruling 
price for three-quarters of the year was $45(J7'4() per oz. 
Late in the year prices declined $1 or more and about 

$43.50 was the ruling quotation. Scrap seems now to be 
weaker than new metal, and a number of choice lots have 
been, and are still offered at $41@42 per oz. This is 
mostly from the chemical manufacturing establishments, 
particularly the producers of acids, and consists of old 
stills and apparatus of various sorts. 

Palladium is ruling about the same as platinum, al¬ 
though it should not do so, being of less value. On ac¬ 
count of the light demand, some lots have sold as low as 
$40, but the prevailing quotations are closed to platinum 
rates. 

Iridium is firm at $74@75 per oz. in lots of 100 oz., 
with a decided tendency to decline on account of little de¬ 
mand, it being used only in small quantities as an alloy. 
For several months the supply was short and for a time 
prices went up to $81 and even $85 per oz. This caused 
an advance in hard metal—platinum-iridium alloy—from 
$3 to $6 per oz. over the price of refined platinum being 
charged. 

The supply of platinum continued to come chiefly from 
Russia. The exports from Colombia, as usual, were ir¬ 
regular and the trade relied upon the Urals for its chief 
supply. A few hundred ounces are obtained in the United 
States from gold refined and parted by the Mint, chiefly 
from northern California. The Balbach Smelting & Re¬ 
fining Co. saves some platinum from complex ores 
treated. The Anglo-Colombian Co. is reported to have 
discovered a large deposit of platinum-bearing gravel, 
which is to be worked by dredges. 

Imports of platinum into the United States for the 10 
months ended Oct. 31 w'ere; Unmanufactured, 41,669 
oz.; bars, plates and other manufactured forms, 59,021; 
total, 100,690 oz., which is an increase of 16,334 oz. over 
the previous year. 

A reported discovery of platinum-bearing placers in 
Germany may be of some importance to users and dealers 
in that metal. An account is given of this discovery m 
a recent consular report, from which it seems that the 
find was accidental, in drilling conducted for other pur¬ 
poses. The supposed platinum deposits are near Wenden 
in Westphalia, and the metal was found in analyzing the 
borings. 

Coppet* link 
At stockholders’ meeting of the Union Miniere. du 

Haut Katanga, at Brussels, Dec. 1, 1913, the president 
of the company gave the accompanying figures: 

1911 1912 
(11 months) 

1913 
Days at work—first furnace. 
Days at work—second fur- 

88 171 298 

nace . 90 
Tons, metric, of ore treated. 10,300 20,900 48.500 
Average metal content. 12-13% 13-15% 15-16% 
Average daily production.. 11.3 14 33.4* 
Output of blister copper, tons 986 2.404 6,420 
Percentage of copper. 90% 95% . 96% 
Output of matte, tons. 

*Two furnaces. 
130 

During 1913 Wankie coke was used, 3,40 tons being 
used per ton of copper produced. Subsequently using 

coke made from washed coal, consumption was reduced 
to 2.90 tons per ton of copper. No. 2 furnace was blown 
in on July 4, and ran to Nov. 13. No. 1 furnace, which 
had been blown out because of shortage of coke, was to 

be started again in December. 

The ImportH of Tin Ore Info the Fnited Kingdom from 
Nigeria in the first 11 months of 1913 amounted to 3507 
Ions tons, compared with 2246 tons in the correspondins pe¬ 
riod of 1912. 
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By Jessk a. Zook 

Ill the production of galena, 1913 heads the list of 
all productive years in the Joplin district. In the pro¬ 
duction of blende it is behind 1912, but ahead of all 
preceding years. In calamine production it is ahead of 
1912 and 1911, but is less than 1910, the greatest cal¬ 
amine year of the district. In the total value of all ores 
1913 is exceeded only by 1912, a year of exceptional 
strength in ore prices and market steadiness. With 
many market uncertainties and lowering prices 1913 has 
yet made a record of credit. 

Changes in Producing Areas 

Numerous changes were made in mine location during 
1913; the poorer of the sheet-ground mines were de¬ 
serted for areas where ore can be produced at a less mill¬ 
ing expense. This gave an impetus to the Thoms Station 
group near Joplin, the only point of increased blende 
production in Jasi)er ('Ounty. Duenweg increased its 
calamine production over 100%, while other localities 
decreased. Newton County has a decrease of blende at 
all points, with an increase of calamine at Granby alone. 
Greene County drojiped almost out of the race in both 
blende and calamine. Lawrence County was short on 

JOPLIN DISTRICT ORE SHIPMENTS. IN POUNDS 

Missouri Blende Calamine Lead Values 
Jasper County. 408,645,030 3,673,460 63,439,800 $10,952,815 
Newton County. 21,938,510 31,095,380 5,028,060 966,881 
Greene County. 696,650 63,400 18,370 
Lawrence County. 679,550 4,823,310 272,030 85,930 

Total. 431,959,740 39,655,550 68,739,890 $12,023,960 

Oklahoma 
Ottawa County. 42,929,330 13,560,870 1,138,259 

Kansas 
Cherokee County. 37,756,020 151,020 5,750,660 1,002,370 

Total eleven months. 512,645,090 39,806,,570 88,051,420 $14,164,625 
Estimate of December... 40,550,000 3,101,000 6,500,000 1,000,000 

Total 1913. 553,195,090 42,907,570 94,551,420 $15,164,625 
Total 1912. 575,483,170 36,679,430 93,589,040 18,703,015 

6,228,140 962,380 
Decrease from 1912. 22,288,080 $3,558,390 

blende, but Aurora made an 100% increase in calamine. 
Cherokee County, Kansas, held up with last year’s pro¬ 
duction in blende, calamine and galena. But the crown¬ 
ing gain in production is Oklahoma, the Miami output 
having increased over 200% in both blende and galena, 
all the old mines and many new ones contributing to¬ 
ward this remarkable record. Miami has come to be 
known as the area where ore can be produced at the 
lowest cost per ton of concentrates. Without the enor¬ 
mous increase of Ottawa County, Oklahoma, the dis¬ 
trict’s galena production would he short and it would 
have made a poor showing in blende. 

The Year’s Price Range 

The year opened with high prices for all ores of this 
district, as it closed in 1912, but the decline of spelter 
from 7i^c. in the beginning to 5..50c. in March brought 
blende from a $56 base per ton of 60% zinc, and cala¬ 
mine from a base of $32 per ton of 40% zinc, during 
the first week of the year, to a $40 base for blende and a 
$23 base for calamine at the end of March. Prices of 
blende ranged $40 to $45 base until September, when it 
reached a $48 base one M^eek, declining to .$40 in Octo¬ 
ber, to $38.50 in November, but advancing to $40 again 
in December. Calamine made little change after April, 
ranging from $20 to $23 base the balance of the'year. 

Lead ore began the year at $54, advancing to .$55.50 
in March and April, then down to $53.50 in .Tune, up to 
$54.50 in .Tuly, $58 in August and September, reaching 
the climax at $59.50 in October, from which it dropped 
to $56 in November and >$52 at the year-end. 

The Efeeut of Low Prices 

On Dec. 9 a number of producers held a called meeting 
to talk over the situation. A few were producing at a loss, 
others breaking even, and others yet making a profit. Un¬ 
like meetings of a few years ago there was no bombast 
and no talk of forcing the smelter to ))ay higher })rices. 
Conditions are vastly dift'ercnt, and this is realized. The 
meeting was to discuss the subject from a business point 
of view, and also from a charitable point of view. The 
question of quitting and leaving the miners without em¬ 
ployment in the midst of winter, with nothing to look 
forward to, was discussed quite as much as the losses sus¬ 
tained. It was found necessary to make a cut in wages 
and it was partially agreed that rather than cease op¬ 
erations entirely they would be continued on a limited 

ORE PRICES IN JOPLIN DISTRICT 

(13 Years) 
Zinc Ore Lead Ore 

Year High .4ver. High Aver. 
1901 . $34.00 $24.21 $47.50 $45.99 
1902 . 42.00 30.33 50.(X) 46.10 
1903 . 42.00 33.72 60.50 54.12 
1904 . 53 0 0 35.92 62.(K) 54.80 
1905 . 60.00 44.88 80.00 62.12 
1906 . 54 0 0 43.30 87.00 77.78 
1907 . 53.50 43.68 88.50 68.90 
1908 . 47.00 34.36 66.00 54.66 
1909 . 55.00 41.08 60.50 54.56 
1910 . 52.00 40.42 58 00 51.08 
1911 . 51.00 39.90 64. (K) .56.76 
1912 . 67.00 52.15 68.(X) 56.(X) 
1913 . 53.16 42.62 57.78 .52 82 

scale, provided the miners were willing to accept a reduc¬ 
tion in wage scale that would make it possible to pro¬ 
duce ore without a serious loss, holding on and hoping 
for an early improvement of conditions. 

The Metal Base 

The plan of contracting blende on any schedule has 
met with so little favor that it is no longer a feature of 
serious consideration. Last year’s procedure of buying 
ore on contract and reselling for a margin of profit on 
the open market brought this plan into disrepute. 

During the summer there was introduced a method of 
buying blende, carrying over 6% of iron, on what is 
termed a “metal base.” In substance there is no pen¬ 
alty on the iron content, differing from the “assay base” 
which recognizes a reduction of $1 per ton of concen¬ 
trates for each 1% of iron in excess of 1%. Observing 
the metal base places settlements on the exact zinc con¬ 
tent indicated by assayed samples. The assay base per¬ 
mits a deduction for the iron content and lowers the 
price of the zinc content for each unit of iron content. 

Zinc Production and Tariff 

In the manufacture of political capital it is asserted 
that the existing metal and ore market is the direct re¬ 
sult of tariff legislation, no explanation being offered 
for the preceding European weakness. The Joplin ore 
market has maintained a plane of prices relatively high, 
so high that smelters selling spelter have lost money on 
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iiunierous })urcha.se.s of ore. There has been no time 
since the tariff law heeame effective when it had any hear¬ 
ing on the situation in this distriet, for tlie simple rea¬ 
son that Mexican importations have been severely re¬ 
stricted l)y revolution. Further, there was never a time 
under the preceding tariff when this district received a 
permanent benefit, because what restriction was i)laced 
on the importation of Mexican ore was more than offset 
bv increased prodiudion in the Rocky Mountain rejjion— 
now i)roducin^ comparatively a low tonnaf^e. Honesty 
would place all discrepancies in their ])ro])er sphere—de¬ 
mand and suj)ply—hut not so with politicians. 

Momitllhly lUead Oire Ps’Sces 
The accom])anyinj^ table j^ives the average ])rices of 

lead and zinc ore as determined from actual transactions 

AVERAGE MONTHLY ORE PRICES 

--Zinc Ore---Ix;ad Ore-- 
Joplin base Joplin all ores Platteville Joplin Platteville 
1912 1913 1912 1913 1912 1913 1912 1913 1912 1913 
$$$$$$$$$ $J 

Jan. 44.90 .W 30 43..‘>4 .■)2 22 4.5 .30 .5:1 10 .58.92 52.5.5 .56 .50 51.(K) 
Feb. 45.75 46.88 43 31 44 34 46.44 46.63 .52.39 .52.66 48 .50 52.38 
Mar. 51.56 46 .50 49.25 44.62 51.63 46.38 'U.M 53.22 .50.63 .52 .50 
April . .52.00 42..50 .50.36 40.92 .52..56 42.20 .54.18 .52.71 .53.13 .52.70 
Alav. .5.5.30 43.69 .53.27 41 76 .54.25 42.25 .52.45 51.84 .52.72 52.63 
JunV. .55.88 41.75 .54.38 40 30 .55 75 42.19 .55.01 52.22 .53.63 .52.50 
July. 58.85 43..55 .56 .59 40 88 .57.74 43.35 .58.83 52 .39 58.10 52.50 
Auk. .55.13 47.06 .53.27 44 .54 .55.63 46.13 57.04 55.79 57.43 55.25 
Sept. .59.75 46.13 .57.07 44.30 .59.13 46.75 61 28 .56. .59 63.00 58.00 
Oet. 57.00 42.10 .55.97 40 07 .56.80 42.20 63.22 52.94 63.75 54.60 
Nov. .55.69 41.81 .53.98 39 99 .55.19 41..50 .56..55 51.49 56.00 52.75 
Dee. .54.63 39.19 .52.39 .37 .50 .56 (M) 38..50 .52.42 49.46 51.00 48.00 

Year. .53.87 44..54 51.95 42.62 .53.87 44.26 .56.41 .52.82 .55..37 ,52.90 
Joplin base and Platteville zine print's are on standard ores, 60% zinc. Sec¬ 

ond Jopiin price is averaRe for all zinc ores sold. 

in the field, and reiiorted by the Journai/s correspon¬ 
dents. 

Ziimc ami Wascosnsiir^ 
11913 

By J. E. Kennedy* 

The net tonnage of zinc ore shi[)i)ed to smelteries from 
the Wisconsin district in the first 11 months of 1913 was 
136,355,310 11)., a decrea.se of 4H,0t>6,«80 lb. from the 
figures given for the corresponding period of la.st year. 
The gross tonnage of zinc ore produced and shipped by 
mining companies to smelteries and to custom roasters 
was 192,354,230 Ih., a decrease of 31,261,080 lb. The 
tonnage of lead ore shipped was 5,123,080 lb., a decrease 
of 2,368,080 lb., while tlie shi])ment of sul])hnr ore, 53,- 
034,910 lb. showed an increase of 17,200,460 pounds. 

Ore Prices 

The first three months of the year saw the highest level 
of prices. The base price of 60% zine started 1913 at 
$56 per ton, but a decline soon began until it reached the 
low mark of $40 during April and May. In the third 
quarter the market iinjiroved and $49 base was ])aid. 
During the last (piarter the base ])riee again declined and 
went below $40 in December. The highest base price of 
the year was $56, the best premium ]>rice being $57.50; 
the average base jirice for the first 11 months was $45 
per ton. 

Field Activity 

Considerable prospect and development work was car¬ 
ried on by the larger operating companies, particularly at 

♦Platteville, Wls. 

Benton, New Diggings, and Hazel Green. At Highland 
the Mineral Point Zinc Co. increased its holdings by the 
purchase of the lands and mining rights of the Richard 
Kennedy Estate, comprising 550 acres of mineral lands, 
also the Kreuhl and Minter farms, and the mining rights 
of the Franklin Mining Co. Extensive improvements in 
machinery and equipment since made will increase the 
tonnage of zinc carbonate from these properties, which 
were idle a year pending settlement and transfer. The 
big Black Jack Mine, four miles south of Galena, includ¬ 
ing the fee to 160 acres was also bought by the Mineral 
Point Zinc Co. Valuable new discoveries were made on 
the Champion land at New Digging.s, al.^o on the Martin. 
Cottingham and Grotkin farms at Benton, the Brown 
land at Galena, the Stephens land at Platteville, the Ross 
land at Crow Branch and the Biddiek land at Mifflin, A 

WISCONSIN ZINC-LEAD PRODUCTION 

(First 11 Months) 

Gross from Mines Net to Smelteries 
1912 1913 1912 1913 
lb. lb. lb. lb. 

HiKhiand. 7,755,500 2,613,020 7,570,900 2,613,020 
Linden. 14,262,130 17,207,210 2,075,000 4,701,520 
Harker. 12,045,490 5,807,170 7,892,540 2,565,230 
Minerai Point... 1,214..530 2,223,6.50 36,609,700 31,268,750 
DodKeville. 1,390,930 407,100 1,390,930 227,100 
Montfort. 2,104,160 2,301,980 1,299,160 1,272,000 
LivinKston. 17,414,850 22,730,460 665,000 
Rewey. 2,357,000 1,445,740 2,166,000 1,374,740 
Piatteviile. 27,722,130 23,319,110 23,897,790 23,075,270 
Cuba City. 6,561,1.50 6,331,830 9,358,100 12,762,280 
Benton. 44,255,870 41,451,090 29,921,120 24,538,590 
Hazei Green.. .. 32,488,900 29,186,440 16,266,500 14,202,000 
Shulisburg. 24,030,800 17,025,810 21,346,900 14,086,410 
Galena. 30,011,870 20,059,620 23,922,550 3,424,400 

244,000 244,000 

Totals. 223,615,310 192,354,230 184,382,190 136,355,310 

total of 65 mills were in operation at various time^ during 
the year. Five new properties were equipped with con¬ 
centrators, viz., the Masbrueh, at Cuba C'ity, the Martin 
and Grotkin at Benton, the Lawrence at Hazel Green and 
the Great Western at Galena. 

Zisnc as&cJ Lread im. ORIat^oma 
1913 

By R. R. Heap* 

The developments in zinc and lead mining in Oklahoma 
during 1913 were confined to Ottawa County in the north¬ 
east corner of the state, and within this area the only 
large development was in the Miami camp, where the 
activity was so great as to place it as one of the foremost 
lead- and zinc-producing areas in the entire Missouri- 
Kansas-Oklahoma field. The production of the district 
will give it second plaee in lead and third place in lead 
and zinc combined; a jump from sixth to third place in 
one year. 

All other operations in Ottawa County are in the two 
older camps, Quapaw-Lincolnville and Peoria, where little 

PRODUCTION OF MIAMI CAMP, OKL.VHOMA 

Lb. Value 
Zinc 
Zinc 

Jan. 1—Dec. 1. 
E)ec. 1—Dec. 31. 

. 42,520,980 

.(Est.) 4,252,100 
$678,710.40 

67,870.00 

1913—Total zinc. . 46,773,080 746,580.40 

Lead 
Lead 

Jan. 1—Dec. 1. 
Dec. 1—Dec. 31. 

. 13,462,980 

.(Est.) 1,346,290 
348,876.31 

34,887.63 

1913—Total lead.. . 14,809,270 383,763.94 
,Total concentrates 1913 . 61,582,350 $1,130,344.34 

activity was displayed. The operations in the Quapaw- 
Lineolnville comprised a total of six mills and one hand- 
jig plant of which only two mills and the hand-jig plant 

♦Superfntendent. Lennan Zinc & Lead Co., Miami, Okla. 
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have remained active. There have been no new develop- 
nient.< or explorations. Mining in Peoria camp was con¬ 
fined almost entirely to the silicates and carbonates of 
zinc on a small scale. No new developments of any im¬ 
portance have been reported. No activity has been re¬ 
ported from the Arhuckle Mountains region in the south 
central part of the state. 

The production of zinc and lead concentrates and their 
values for the three camps for 1913, from available fig¬ 
ures and estimates will be as follows: 

PRODUCTION, QUAPAW-LINCOLNVILLE 
Lb. Value 

Zinc 
Zinc 

Jan. 1—Sept. 1. 
Sept. 1—Dec. 31.. 

. 994,180 

.(Est.) 330,000 
$21,870.00 

6,600.00 

1913—Total zinc. . 1,324,180 28,470.00 
Lead 
Lead 

Jan. 1—Sept. 1.. 
Sept. 1—Dec. 31.. 

. 121,290 

.(Est.) 30,000 
3,153.54 

780.00 

1913—Total lead. . 151,290 3,933.54 
Total concentrates 1913. . 1,475,470 '$32,403.54 

PEORIA 

Total concentrates Zn and Pb (Est.) 400,000 lb., value S7500. 

In January, 1913, there were in active operation in 
Miami 11 mines with mills and two tailing mills; in De¬ 
cember, 1913, 20 mines with mills and the two same 
tailing mills, with also two additional mills under con¬ 
struction. There are, besides the active mining proper¬ 
ties, 18 properties under development, of which number 
nine are developed sufficiently to warrant the subsequent 
erections of concentrating plants. Thirty-one prospect 
churn-drill rigs are at active work at the close of the year, 
and of these 10 have entered the field within the past 
four months. 

Of most importance as shown by the development and 
exploration work done this year is the proven trend of 
the ore runs for a long distance toward the northeast and 
the southwest, the greater stride in development having 
been toward the northeast, where one mill is now operat¬ 
ing on a very promising run of ore, in the Grand Fall.i 
Chert, 31/^ miles northeast of the nearest operation. 

The area covered hy the mineralized belt as now proven 
by actual mining and exploration operations covers 22 
square miles, with a length in a general northeasterly 
and southwesterly direction of over 11 miles. 

Unusual interest has lieen displayed in the advent of 
the Richer Lead Co., the largest lead-smelting concern 
of its kind, into the Miami district. Negotiations were 
closed this fall by which it assumed control of over 2000 
acres of land along the trend of the northeast extension 
and started its exploration work with five drill rigs. 

The largest mineral acreage is controlled hy the Com¬ 
merce Mining & Royalty Co., formerly the Miami Royalty 
Co., which is adopting more and more the policy of oper¬ 
ating rather than of leasing at an increased royalty. 

The extension toward the southwest has been jiroven 
for over three miles along a general southwesterly course 
but the development has not been so thorough as that 
of the northeast extension. 

The most important feature in mining operations has 
been the sinking by Lennan Zinc & Lead Co. of its south 
shaft tlirviugh the lower Boone Chert ore run to the 
317-ft. level, making it the deepest operating shaft in the 
entire district. A large pump seat has been cut at the 
306-ft. level in w’hich a duplicate condensing pumping 
plant has been installed of 2000 gal. capacity per minute. 
The importance of this shaft to the district is the assured 
drainage of the present operating mines to their lowest 
known occurrence of ore in the Boone (’hert. 

According to the Boston News Bureau, Butte & Supe¬ 
rior production in 1913 was approximately 103,000 tons 
of concentrates, the total up to Dec. 1 being 92,000 tons. 
The property did not get into full swing until July, so 
that next year’s production will probably be larger. Siiu-e 
August the mill has secured an average extraction of 
about 90%, concentrates running about 50% Zn. The 
monthly production of metal (in concentrates) is given 
in the accompanying table. 

Silver, Oz. Gold, Oz. Lead, Lb. Zinc, Lb. 
January. . 118,344 269 301,061 5,380,907 
February. . 129,383 266 271,788 4,944,997 
March. . 183,994 351 417,656 6,693,737 
April. . 132,610 276 304,517 5,415,084 
May. . 214,743 426 420,488 7,993,986 
June. . 186,714 389 408,670 6,946,981 
July. . 239,659 490 488,901 8,989,704 
August. . 285,642 591 672,607 11,299,053 
September. . 286,996 561 612,161 11,601,697 
October. . 272,737 582 755,326 11,896,365 
November. . 252,058 567 708,121 11,205,649 
December*. . 263,745 592 730,341 11,944,2(H) 

Totals. . . .. 2,548,486 5360 6,091,637 104,312,360 
♦Estimated. 

iim 1913 

Bismuth was produced in the United States in 1913 
hy the United States Smelting, Refining & Mining Co., 
at Grasselli, Ind., and hy the American Smelting & Re¬ 
fining Co., at Omaha, Neb. Each of these companies ob¬ 
tains it as a byproduct from the refining of lead bullion. 
Market conditions now decree that corroding lead must 
be practically free from bismuth, wherefore the refiners 
are compelled to separate that element, anyway; at least 
for the manufacture of the highest grade of corroding 
lead. 

At Grasselli, Ind., all of the base lead is refined by the 
electrolytic process, the bismuth accumulating in the 
anode slime, from which it is suhse(|uently separated. At 
Omaha, Neb., a modern development of the old steam- 
pattinson process has been made. The bismuth content 
of the base lead is finally concentrated in a small portion 
of the lead, which is then passed on to electrolytic re¬ 
fining. At Grasselli all of the lead is refined electro- 
lytically; at Omaha, only a ])art of if. So far as can be 
learned, the extraction of bismuth from copper slimes is 
not yet a commercial affair. 

The price of bismuth continues to be established by 
the European convention. During 1913 it remained uni¬ 
formly at 7s. 6d., at London, and at about the equivalent 
thereof in the United States. 

The chief source of bismuth supi)ly is Bolivia. Accord¬ 
ing to a British consular re])ort, the production of crude 
bismuth in that country in 1909 was 139 metric tons; in 
1910, 131; in 1911, 242; and in 1912, 263. 

Cadmium was produced in the United States in 1913 
hy the Grasselli Chemical Co., at Cleveland, Ohio, and hy 
the American Smelting ^Refining Co., at its Globe plant. 
Denver, Colo. The total production w'as about 25,000 Ih. 
In both cases it is a byproduct. The Grasselli Chemical 
Co. recovers it from its cadmium-hearing blue 
powder and from its first draw of spelter; the American 
Smelting & Refining Co. gets it from a certain part of its 
baghouse fume. 
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There is no record of any primary tin production in 
the United States in 1913. There is a secondary pro¬ 
duction of tin recovered from scrap, old cans and tin¬ 
plates, etc., which amounts to about 5000 tons. This is 
iar<?ely used in making tin salts and for chemical pur¬ 
poses. 

Figures for the tin production of the world are neces¬ 
sarily based upon the market reports of shipments and 
receipts. The chief part of the production is recorded in 
wliat are generally known in the trade as “The Statis¬ 
tics,” which cover fnun 70 to 759( of the total, and 
which are closely kept, both as to shipments and de¬ 
liveries. The considerable i)roduction outside of statis¬ 
tics is generally accejded as going directly into consump¬ 
tion. In the accom])anying table the production and de¬ 
liveries are given for the 12 months ended Nov. 30, 1913, 
in long tons: 

PRODUCTION AND DELIVERIES OF TIN IN 1913 
(In lonsr tons) 

Exi)orts from the Straits and Malay Peninsula. 62,242 
Exports from Australia. 3,253 
P.anka and Hilliton sales. 17,142 
Chinese exports and production*. 8,200 
Bolivian exports* . 22,719 
South African production*. 1,900 
Cornwall production* . 4,900 

Total . 120,356 
ITnited States, Imports and consumption. 
Oreat Britain, imports and consumption. 28,736 
Holland, imports . 
Other European Countries, imports. 21,250 
Australian consumption . 1.000 
China and India consumption. 6,500 

Total . 119,959 
*Not in “Statistics.” 
The total production as reported and estimated in the 

table exceeded that for 1912 by 6160 tons. The deliver¬ 
ies also increased, hut in slightly less ratio, the increase 
last year being 2528 tons. In other w'ords, in 1912, de¬ 
liveries exceeded ])roduction by 3235 tons, wdiile in 1913, 
there was a small margin the other ivay, though the ex¬ 
cess of ])roduction as shown was only 377 tons. The 
comparatively limited outiiut and the very small mar¬ 
gin of ])roduction over consumption, explains the ease 
with which the floating sup])lics of tin can be cornered 
and the reason why tin is a favorite metal for speculation 
in the markets. 

STRAITS SHIPMENTS OF TIN 

(In Tons of 2240 Lb. as Reported by Edward Boustead & Co. 

1909 1910 1911 1912 1913 
Tons Tons Tons Tons Tons 

. 5,732 5,872 4,315 3,997 5,949 

. 4,133 4,174 4,290 5,256 4,666 
_ 3,380 2,8.58 4,491 5,142 4,814 
_ 4,904 4,025 3,115 4,235 4,301 

5,185 4,977 4,311 5,753 6,176 
.... 4,618 4,117 5,057 4,.302 4,824 
_ 5,644 5,(M7 4,.553 4,381 4,793 
. 4,727 5,705 4,675 5,366 6,011 
_ 5,081 4,218 5,163 5,47.5 5,152 
_ 3,801 4,476 4,371 4,422 5,015 
_ 5,497 4,8.56 4,841 5,642 5,662 
_ 5,838 4,296 5,994 4,996 5,400(a) 

♦Sundries. 2,032 1,494 1,873 2,790 2,000(a) 

Totals. . («),592 .56,115 57,049 61,757 64,763 

* To India and China, (a) Estimated. 

The visible stocks of tin on IVc. 31, are reported as fol- 
low\s, including tin afloat: London, 8464; Holland, 
1115; United States, excluding Pacific ports, 4314; total, 
13,893 long tons, this total comparing with 10,977 tons 
at the close of 1912, and 16,514 tons at the close of 1911, 
The past year, therefore, show's an increase in visible 
stocks of 2916 tons. From the nature of the buying 
throughout the year, and from the known consumption 
in manufacturing, it is not believed that there w’as in 

either year any considerable quantity of invisible stocks, 
that is in tin, held by consumers for their own use. 

The Straits Settlements, which include the Malay 
Peninsula, show'ed a good increase in production and ex¬ 
ports during the year, w'hich was a favorable one for 
mining, being free from droughts, floods and other 
causes tending to limit production. Mining was also 
stimulated by the high prices w'hich prevailed in the first, 
part of the year. 

MALAYA’S TIN OUTPUT 

As Reported by the London Mining Journal 

1909 1910 1911 1912 1913 
Pikuls Kkuls Pikuls Pikuls Kkuls 

January. .. 73,612 66,277 64,333 67,566 69,232 
February. .. 46,3.52 64,199 53,147 72,545 64,219 
March. .. 61,100 46,850 50,132 53,698 59,842 
April. . . 65,126 60,020 54,568 67,270 68,305 
Mav. . . 63,131 61,935 62,868 71,849 72,563 
June. .. 75,890 62,180 64,202 59,465 67,078 
July. . . 68,627 65,350 63,799 71,175 71,318 
August. . . 73,560 70,639 68,592 74,831 77,613 
September.... . . 68,827 56,324 62,862 69,133 73,574 
October. . . 68,316 60,444 68,764 65,60.5 67,552(b) 
November.... . . 73,190 61,771 66,334 69,087 60,783(b) 
December... . .. 81,156 60,909 62,091 71,248 65,000(c) 

Totals. ... 818,887(a) 736,898(a) 741,698(a) 813,472(a) 817,079 
Note.—These figures show the monthly exports of tin and tin ore (the latter 

being stated at its assumed metal content upon which duty is paid to the F.M.S. 
Government. (a) Finally revised figures. (b) Exclusive of Pahang, etc. 

(c) Estimated. 1 ton (2240 lb.) = 16.8pikuls. 

The real consumption of tin is confined to certain w'ell 
known uses in which no substitute has been found for 
the metal, though many attempts have been made with 
generally limited success. In these uses there is not a 
great variation from year to year, beyond the normal in¬ 
crease in demand and production of manufactured goods. 
This increase may be put at about 5% in ordinary years, 
but not .so much gain in production is to be expected un¬ 
less some new' sources of the metal are to be found. 

It is not clear at the present time w'here any new' sup¬ 
plies of importance are to come from. The expected pro¬ 
duction from Alaska has not yet materialized. The 
Transvaal tin mines and those in Nigeria have been 
rather disappointing in results. It is believed that some 
expansion in China is possible, but under tbe methods of 
administration in that country, it w'ill take some time. 
Australian tin production remains about the same, al¬ 
though considerable w'ork has been done in exploiting 
new' deposits, but this has not done more than to make up 
for the exhaustion of older ones. 

Tl:^e Tin MarRet in 1913 

As the market for this metal is entirely dominated by 
tbe activities of speculators, the law' of supply and demand 
is of secondary importance only, in the development of 
prices, and the market either advances w'hen the Wlls hold 
the w'hip-hand or declines when the bears are in pow'er. 
The new contract for standard tin introduced in 1912 on 
the London Metal Exchange, w'hich does not confine the 
seller to one brand, and thereby makes squeezes of the 
shorts more difficult, has to a large extent done aw'ay w'ith 
the violent fluctuations in quotations that w'ere previously 
w'itnessed on the London Metal Exchange. 

Prices for the greater part of 1913 w'ere on a high level, 
and only w'hen it became apparent during the latter part 
of the year that consumption w'as not keeping up at the 
extraordinarily large rate of 1912 did the bulls in the 
European market become disturbed and ready to unload 
some of their burden at the expense of prices. 
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The year 1913 opened with prices at the high-water 
mark, almost 51c. being paid for spot and nearby mate¬ 
rial. It remained at this level up to the beginning of 
February, the unstableness of the market, however, being 
evidenced by a considerable discount for future tin. The 
market declined at the beginning of February to about 
4:8%c., which, in comparison to former figures, was con¬ 
sidered as low and attracted buyers, so that a good-sized 
business was placed in London from this side, with the 
result that prices advanced again about Ic. per pound. 

The bears on the London Metal Exchange became 
active the latter part of February, attacking the market 
by selling considerable (piantities of future tin and there¬ 
by creating a backwardation for this position of about £7 
against spot, while this market varied from 48 to 48l^c. 

The market developed further weakness in both spot 
and future positions during March, when the precarious 

MONTHLY AVERAGE PRICES OF TIN IN 1911, 1912 AND 1913 

New York -London- 
Month 1911 1912 1913 1911 1912 1913 

January. 41.255 42.529 
February. 41.614 42.962 
March. 40.157 42.577 
April. 42.185 43.923 
May. 43.115 46.053 
June. 44.605 45.815 
July. 42.406 44.519 
August... ... 43.319 45.857 
September. 39.755 49.135 
October. 41.185 50.077 
November. 43.125 49.891 
December. 44.655 49.815 
Av. year. 42.281 46.096 

50.298 186.896 191.510 238.273 
48.766 189.642 195.036 220.140 
46.832 182.617 192.619 213.615 
49.115 193.042 200.513 224 159 
49.038 197.767 208.830 224.143 
44.820 207.388 205.863 207.208 
40.260 193.100 202.446 183.511 
41.582 190.479 208.351 188.731 
42.410 180.846 223.762 193.074 
40.462 187.138 228.353 184.837 
39.810 194.967 227.619 180.869 
37.635 203.358 226.875 171.786 
44.252 192.353 209.322 206.279 

New York in cents per pound; London in pounds sterling per long ton. 

financial conditions on the Continent led to liquidation. 
London prices declined about the middle of March to £810 
for spot and £206^ for three months’, and metal in this 
market was offered at 14 to %c. per lb. under the parity 
of these prices, namely, 46 cents. 

When statistics for March disclosed heavy American de¬ 
liveries, buying both here and in London became active 
and prices advanced quickly about .£9 in London and 2c. 
here. It retained this strong tone all during April. The 
rise culminated at the end of that month, when Ijondon 
quoted £230 for spot and £220i/t for three months’, while 
domestic sales were made at around 50 cents. 

Again the April statistics proved to be favorable, as 
shipments from the Far East had fallen off considerably 
and a scarcity of spot tin developed, which advanced this 
position £12 over three months’ in London. American 
consumers were more fortunate, in that an accumula¬ 
tion of tin existed on this side and offers therefrom were 
freely made at almost Ic. per lb. below the London parity. 
At that time, prices stood at £231 for spot and £223^ 
for three months’ in London, and 50i/^c. in this market. 
From this level prices declined quickly, through a reported 
falling-off in consumption in this country and the renewed 
activity on the bear side of one of the largest operators 
who had hitherto been bullish on the metal. 

Statistics for May, as far as this country was concerned, 
deteriorated considerably and were also a very important 
contributing cause for the decline of the metal. During 
the second half of June prices were at about £202 for spot 
and £202% for three months in London, and around 45c. 
in New York. 

The aggressiveness of the bear element in the London 
market did not leave the market very long at this level, 
and their heavy sales broke prices during the first 10 
days of July to £177% for spot and £178% for three 
months in London, and 39c. here. The market then 
steadied a little, as it was found that the Far Eastern 

interests were not willing to follow this decline and re¬ 
frained from sales. This action developed a somewhat 
stronger tone in tlie London market and advanced prices 
about £12 from the previous low point. 

There w'ere some fluctuations during August, but in the 
main the market retained a strong undertone, which was 
sustained by liberal orders placed from this side. During 
the first half of September these orders continued, and in 
consequence thereof ])rices advanced to about 43%c. in 
this market. The London market became strong, but as 
soon as the siqiport from this side was withdrawn prices 
eased off abroad and were lowered in sympathy with the 
movement on part of the domestic interests. They at¬ 
tained a level of about 41c. at the beginning of October, 
and the market remained thereat, witli small fluctuations 
downward, during the entire month. 

In November, a serious decline in standard copper acted 
adversely on the tin market, and as it had become evident 
that consumption in America was on the down grade, the 
markets both here and abroad developed a very weak tend¬ 
ency. So quotations were established the beginning of 
December at about £177% for s])ot and £178% for three 
months in London, and 39c. here. 

In the course of the month, the decline made further 
progress and reached the low point of 36%c. on Dec. 23. 
With the better sentiment prevalent, buyers of tin became 
more confident and a large business was done, in which 
consumers participated to a considerable degree. The 
London market, which necessarily obtained a good por¬ 
tion of these orders, was also favorably affected. This 
movement, which advanced prices to 37%c., was, however, 
not maintained, and the market closed at the end of the 
year evincing an easier tendency and with quotations 
standing at £169% for spot and £i71% for three months’, 
and 37c. New York. 

TunC^stesii Ore Prices in 

Colorado 

Denver C'oRRk^si'ONDENCE 

The following is the schedule of prices now in force in 
the Boulder County, Colo., district for tungsten ores and 
concentrates. The prices are for the material delivered 
at the mill of the purchasing companies. A sampling and 
assay charge of $3 is made on every lot netting less than 
$.50; 

Assay % Price c. Value .4.s.say % 
WO, 

Price c. Value 
WO, per Lb. per Ton per Lb. per Ton 

1 4 SO.80 31 22 S136 40 
2 5 2.00 .32 22 140.80 
3 9 5.40 .33 22 145.20 
4 10 8.00 .34 22 149.60 
5 12 12.00 35 23 161.00 
6 13 15.60 36 23 165.60 
7 14 19.60 .37 23 170.20 
8 15 24. (K) 38 23 174.80 
9 16 28.80 39 23 179.40 

10 17 34. (X) 40 24 192.00 
11 17 .37.40 41 24 196.80 
12 17 40.80 42 24 201.60 
13 18 46.80 43 24 206.40 
14 19 .53.20 44 24 211.20 
15 20 60.00 45 25 225.00 
16 20 64. (X) 46 25 230. (X) 
17 20 68.00 47 25 235.00 
18 20 72.00 48 26 249.60 
19 21 79.80 49 26 254.80 
20 21 84 .-OO .50 27 270.00 
21 21 88.20 51 27 275.00 
22 21 92.40 .52 27 280.80 
23 21 96.60 .53 28 296.80 
24 21 100.80 .54 28 302.40 
25 21 105.00 .55 29 319.00 
26 21 109.20 .56 29 324.80 
27 21 113.40 .57 29 330.60 
28 21 117.60 .58 29 336.40 
29 21 121.80 .59 29 342.20 
30 22 132.00 60 32} 390.00 
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By Fkkdkrick Hobart 

For many years the course of the iron and steel trade 
of the United States lias resembled the heats of a pendu¬ 
lum, alternately rising and falling. The pendulum con¬ 
tinued to rise during the first part of 1913, but later the 
motion was reversed, and as the end of the year ap¬ 
proached, it appeared to be reaching its lowest point. 

Notwithstanding this recession, the year 1913 was one 
of record production and exceeded all of its predecessors 
in the quantity of raw material used; in the quantity of 
finished products made and marketed; though not, per¬ 
haps, in the total profits of manufacturers. To begin 
with, the raw material, the approximate total production 
of iron ore in 1913 was close to ()1,77(),00() tons, or 3,570,- 
()()() tons more than in 1913, and more than in any other 
preceding year. In addition to this great production, we 
imported 3,300,()00 tons, chiefly from Cuba and New¬ 
foundland, and we exported 1,100,000 tons, largely to 
Canada, thus adding about 1,300,000 tons to our own 
l)roduction. This ore was used, for at the close of the 
year, we cannot hear of any large accumulation of stocks 
at any point, and the furnaces have no greater supplies 
in their yards than is usual in the early winter. The 
details are found in the accompanying table. 

As for several years ])ast, the Lake Superior region in 
Michigan, Minnesota and Wisconsin furnished about 80% 
of the ore supply of the country reporting a total of 49,- 
870,000 tons mined and shipped. The Southern ore 
lianks supplied their own furnaces and there was an in¬ 
creased ]>rodu<‘tion of ore from Eastern mines. The last 
has been a marked feature of the year, and there has been 
more prospecting, opening and extension of iron mines 
in New York, I’ennsylvania and other Eastern States than 
for many years past. Apparently, Eastern iron masters 
are re(‘overing from the belief which possessed them so 
long, that the Lake Superior region held the trade so 
svrongly that its domination could not l)e shaken off. 

I’m-Iron I’RonrcTioN 

In pig iron, as in iron ore, the year 1913 established a 
record, its total exceeding l)y 1,433,000 tons the output 
of 39,737,000 tons in 1913, which was the greatest ever 
reported for a year. For the first half of the year the 
total as reported by the American Iron & Steel Association 
was 16,488,600 tons, the greatest make of iron reported in 
a half year by more than 1,000,000 tons. In the second 
half production began to fall off, the activity of the fur¬ 
naces decreased month by month, reaching its lowest point 
in December. The make for the second half is estimated 
from the reports of the furnaces was 14,673,800, the total 
for the year being 31,161,400 long tons. 

IRON ORE PRODUCTION 

(In T.ong Tons) 

Lake. 
Southern. 
Other. 

Total production. 
Imports. 

Total. 
Exports. 

Consumption. 

1912 1913 Changes 
48,211,778 49.870,478 I. 1,658,700 

7,500,000 7,950,000 I. 450,000 
3.485,000 3,950,000 I. 465,000 

.'59,196,778 61,770,478 I. 2,573,700 
2,104,576 2,300,000 I. 195,424 

61,301,354 (’>4,070,478 I. 2,769,124 
1,19.5,742 1,090,000 D. 105,742 

60,105,612 62,980,478 I. 2,874,866 

The second table herein shows the production of pig iron 
bv half years for four years past, that for the second half 

of 1913 being estimated as stated above. The second 
table gives a division of the pig iron according to the uses 
for which it is intended. This division is approximate 
only, and is based on the assumption that the proportion 
for the .second half of the year was approximately the 
same as in the first half for which we have completed 
figures. The large increase in ferroalloys is due to the 
inclusion of ferrosilicon, which was formerly classed with 
foundry iron. 

StKKL I*RODr('TION 

For two or three years past, the production of steel has 
exceeded in tonnage that of pig iron. This is due to the 
extensive use in steel manufacture of the openhearth fur¬ 
nace and especially the basic openhearth, in which con¬ 
siderable quantities of steel scrap enter into the charge. 
Estimating as closely as possible on all the available data, 
the production of steel ingots in 1913 was 33,760,000 tons, 
an increase of 1,508,000 tons over 1913. This total of 
ingots would mean an output of some 36,000,000 tons 
of finished steel in its various forms. Nearly all of this, 
it may be assumed, passed into construction in railroads, 
building.s, and other forms in which steel is finally mar¬ 
keted. 

There are no figures by which we can apportion the 
\arious finished-steel products. The only thing which can 
be said is that the consumption of structural steel in 
buildings, bridges and similar work, was probably larger 
than ever before. Railroad work, which forms an im¬ 
portant item in steel manufacture, was not especially 
active. The Railwai/ Age Clazette, which carefully col- 

PIG IRON PRODUCTION BY HALF-YEARS 

1910 1911 1912 1913 
First half. 14,978,73S 11,065,796 14,072,274 16,488,602 
Second half. 12,319,807 11,983,548 15,654,873 14,672,800 

Total. 27,298,545 23,649,344 29,727,147 31,161,402 

lects such statistics, reports that the quantity of new 
rails taken fell off about one-third from 1913. The num¬ 
ber of new cars built, into which steel enters as a frame 
or the whole car, was 308,000, while the number of loco¬ 
motives built was 3500. The mileage of new railroads 
built was 3366, to which is to be added new second tracks, 
making up a total of 4313 miles. In addition to this, 
there were 3300 miles of ra-ilroad built in Canada, for 
which the material was largely supplied from our mills. 
In addition to the structural steel, the quantity of small 
building material—bars, wire, nails, pipe, and the like— 
was greater than in any preceding year. Ship building 
was quite active during the year, the trade on the sea¬ 
board being stimulated by the prospective opening of the 
Panama Canal. Ship building on the Lakes was not 
in excess of that reported in the preceding year. 

New Works 

While no great additions were made to the iron and 
steel works of the United States during the year, much 
new work was begun, the most important being the plant 
of the Minnesota Steel Co., at Duluth, which is controlled 
by the United States Steel Corporation. These works 
constitute an important departure from our established 
practice of many years, which has been that it is better to 
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carry tlie iron ore to the fuel than the fuel to the ore. 
The coke and coal for the new Minnesota works will have 

to be brought from western Pennsylvania, Ohio and In¬ 
diana hv Lake, while the ore will be received almost direct 
from the mines. There are, perhaps, two reasons for this 
de])arture from established use, one being that a number 
of the Gorporatioii’s iron-ore boats go up the Lakes in bal¬ 
last, which might carry coal, while another is that Duluth 
has some advantages as a central shipping point for the 
Northwestern trade. Pittsburgh interests do not regard 
the new plant with especial favor, looking at it as the be¬ 
ginning of a tendency to scatter the work heretofore con¬ 
centrated in the Pittsburgh district. 

Thk Ikon Markets 

The iron markets showed conditions of increasing ac¬ 
tivity during the first half of the year; prices increased, 
though in rather a moderate fashion, and orders were 
plentiful, involving the em])loyment of almost the full 

PIG-IRON PRODUCTION CLASSIFIED 

1912 1913 ChatiRes 
Foundry and forjje. 6,096,254 6,528,000 I. 431,746 
Bessemer. 11,667,656 11,700,000 I. 32,344 
Basic. 11,394,477 12,210,000 I. 815,523 
Charcoal. 347,025 370,300 I. 23,275 
Ferro-allovs. 221,725 353,100 I. 131,375 

Total. 29,727,137 31,161,400 I. 1,434,263 

capacity of the steel mills, is as near that point as is ever 
actually attained. About the middle of the year, a de¬ 
cline began to he noted in new business, although the mills 
were already furnished with contracts and specifications 

sufficient to keep them busy for two or three months 
ahead. At first there was no falling off in prices, hut as 
time went on there was a gradual decline in quotations, 
which extended over nearly all classes of material. Pig 
iron was especially weak, and prices of that material went 
to so low a point that many of the merchant furnaces 
considered the necessity of going out of blast, and some of 
them actually did so. This continued and further uncer¬ 
tainty developed, until in October, mills began to limit 
their operations and many furnaces were blown out. In 
other words, it w'as seen and understood that a ])eriod of 
contraction had begun, and the main question was how 
long it would last. Erom present appearances, it seems 
to have been destined to be comparatively short for there 
are many indications of improvement already beginning 
to be manifest. It looks very much as if 1914 would be 
an excellent year in this country, although its beginning 
is not altogether auspicious. 

The prophets and observers have alleged many causes 
for the decline of the markets in the latter part of the 
year. Some are disposed to attribute it to the tariff and 
the reduced duties on many articles of iron and steel. It 
does not appear, however, that this has had any serious 
effect. Since the new law went into effect, there has been 
no increase in imports, and there are no records anywhere 
of a greater quantity of foreign material being sold in 
this country than before, nor has there been any move¬ 
ment to push foreign goods here. The most that can be 
said of the tariff is that in certain lines it will limit ad¬ 
vances in price when demand is active. Moreover, the 
theory that the tariff has a depressing effect is practically 
disproved by the fact that the course of business in Great 
Britain and Germany, our chief rivals, has been almost 
identical with our own. In the closing half, perhaps 
rather it should be said the closing quarter, of 1913, the 
steel business abroad began to decrease in activity, and 

at the close of the year the reports are not at all favorable. 
The reason for the recession in the iron market cannot 

be found in local conditions so much as in the general 

contraction of business and credit which has prevailed 
throughout the commercial world, and the causes of which 
are so many and complex that we have not room to go into 
the matter here. 

Ex I'ORTS A Nl) I M PORTS 

Our exports of iron and steel showed a fair increase in 
1913. The total value, as reported t)y the Department 
of Commerce for 10 months of the year, was $251,672,076, 
an increase of $12,700,945 over last year. Adding the 
probable amount of November and December, the total 
value of our exports of iron and steel will exceed $350,- 
000,000 for the year. The value of the im])orts for the 
same period of 10 months was $28,291,355, indicating 
a total of about $34,000,000 for tlu, year. There was a 
slight increase in imports, which was found chiefly in 
heavy steel scrap and in blooms and billets. 

The United States Steel Corporation 

The Steel Corporation continued to hold about the 
same proportion of the total business that it has had for 
several years past. In the various finished-steel products, 
its share ran from 40 to 53%, the general average being 

about 47% of the total. It mined about 56% of the 
Lake Superior iron ore and about 50% of the total iron 
ore produced. 

pig-iron production for 10 YEARS 
1904 . 16,497,003 1909. 
1905 . 22,992,380 1910. 
1906 . 25,307,391 1911. 
1907 . 2.5,781,381 1912. 
1908 . 15,936,018 1913. 

The suit lirought by the Government to di.ssolve the 
Steel Corporation, dragged its slow length along through 
nearly the whole year, an enormous amount of testimony 
being taken, much of which was nothing new to people 
connected with the iron trade. An interesting point to 
which emphasis was lent was the extent to which Eastern 
independent companies are ])re])aring to import iron ore. 
The investment of the Bethlehem Steel Co. in Chile was 
referred to in the columns of the Journal. Other com¬ 
panies are looking for iron ore supplies in Venezuela and 
Brazil, at points from wh cli they can be cheaply delivered 
on the .seaboard. Most of the.se foreign investments are 
due not to the scarcity of ores in this country, but to the 
greater cheapness of water freights as compared with the 
railroads. 

2.5,711,846 
27,29.5„592 
23,649,.344 
29,727,1.37 
31,761,4(XJ 

Foreign Countries 

Pig-iron production in Germany for the 11 months 
ended Nov. 30 was 17,682,140 metric tons, an increase of 
1,395,594 tons over 1912. The course of production was 
much the same as in this country, the make of iron for the 
last quarter showing a decrease from that of the earlier 
months of the year. 

For the first half of 1913, Great Britain produced 
5,411,600 tons of pig fron, 622,870 tons of wrought iron 
and 4.094,000 tons of steel. In the .second half activity 
decreased and a total make of about 10,200,000 tons of 
pig iron for the year is indicated, with about 7,500,000 
tons of steel. In 1912 the make of pig iron was 8,889,000, 
and of steel, 6,796,000 tons. 
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Ih Ifoeh 

By B. E. V. Li ty* 

111 1913 was witiu'ssod a (‘omplcti* reversal ol' tlio trtMid out of ordors and they l)e<ian to out prices, particularly on 
of 191'^. Wliili' ill 1!)!'^ tlie iron and steel market jilates. 
stren^4liened almost continnonsly, in 19l;> the market Soon afterward tlie larger mills in the Central 
weakened almost continnonsly. West he^an to require additional tonnage and they joined 

While the movements in ])ig iron and in finished-steel in the cutting, whereby in Sejitemher there was a slight 
]»roducts, resjiectively, were similar in general character, decline and in Oi4oher and November the declining tend- 
they were different in detail. The divergence was due to ency was quite marked. In October pig iron resumed its 
the differing natures of the two markets. Big iron fur- declining, soon reaching a lower point than that of mid- 
nishes a strictly open market, with dilferent prices (pioted summer. By the beginning of December pig iron was at 
in dilferent districts, and in pig iron a sale is a sale, de- a very low level, below the cost line of many furnaces, 
livery and acceptance of the material to occur whether the while steel jiroducts, though well above the cost line, were 
market advances or declines. In steel jiroducts, while at what was considered a low level. As a consequence of 
fliere is no agn'cment, c.’.piessi'd or implied, there is a the near ajijiroach to the cost line, both pig iron and steel 
common basis for almost the entire <‘ountrv, delivered jirbducts fell off hut slightly in December, 
prices being a I’ittshurgh base price, ])lus freight from The year’s decline in j)ig iron averaged about $4.o0 per 
I’iltshurgh. In the case of a majority of the sales, if the gross ton, thus almost lialancing the advance which oc- 
iiiarket declines before delivery the buyer refuses to per- curred in 191*^ and leaving jirices within 50c. of the low 
mit shipment to be made. The fact of the market price ]'oint of late 1911, which was the lowest point in pig iron 
being usually well established, sim^e nearly the who''- since lf)04, nine years ago. 

country is on a common basis, tends to deter mills 4’he year’s decline in steel ])rices averaged about $4.50 
from cutting prices, while a further deterrent influenee per lud, or $5 jier gross ton, leaving prices an average of 
is found in the fact that a general market decline will about $'3 a ton above the low level of late 1911, which was 

AVKH.UIK PRICES AT PITTSBURGH, 1!)12 

Bossomor 

—Pijj Iron— 

Basic 
No. 2 

Foundry 
Ferro¬ 

manganese 
Bessemer 
Billets Beams 

-Steel 

Plates Bars 

Black 
Sheets 
No. 28 

Wire 
per 

Ke(s 

-Nails- 
Cut 
per 
Keg 

.lanu.arv. 81S.1.V 817. ;i5 818.40 867.16 829. (M) 1. .50e. 1. .50e. 1.40o. 2.32c. 81.70 
Februnrv. . 18,1.') 17.22 18.02 67 16 28.40 1.4.5 1.45 1.40 2.35 1.75 1 70 
March. 18.1.5 16.96 17 .50 66.16 29. (X) 1.45 1.45 1.40 2.35 1.76 1 70 
Ai)ril. 
^I^lV. 

17.91 16.61 16.56 (la. 16 27 .50 1.45 1.45 1.40 2.35 1.80 1 70 
. 17.68 15 80 15.6a (la 16 27 (X) 1.4.5 1 45 1.40 2 35 1.80 1 70 

Juno. 17 14 15 40 15 08 (la 16 26. .50 1.4.5 1.45 1.40 9 90 1.75 1.70 
July. ui.ai 15 la 14.78 61.16 26 .50 1.45 1.45 1.40 2.25 1.70 1 70 
.\llKU.st. It; 14 95 14,84 .58.,86 25 7.5 1.45 1.44 1.40 2 20 1.67 1.(50 
Septoinbor. l(i.()5 15 04 14.90 56.66 24 (X) 1.40 1 40 1 40 2.12 1 (53 1.60 
Octobor. 16.60 14 (11 14 7a .52.44 22. ;50 1.39 1.36 1 39 2.04 1.60 1 60 
Novombor. . 16. (W la 91 14 47 .52.16 20.50 1 34 1 29 1 .30 1.98 1.60 1 (X) 
I)oconibor. 15.90 ia.65 14 40 49 16 20. (X) 1 25 1 20 1 20 1 90 1. t5o 1.60 

Year. 17 10 15. '>5 15.78 60. oa 25.55 1 42 1 41 1.37 9 91 1.70 1.66 
Year 1912. 15 99 14.90 15. 16 52 a5 22.57 1.30 1 30 1 2.5 2.00 1 61 1 58 
Prices of pi*? iron, ferroiuuiiKiinese tin<l billets are per ton, 2240 lb.; of steel products, |)er lb.; of nails, pt*r keg of 100 Ib., base. 

impair the validity of contracts already on books. .\s a the lowest average level since early 1S99. more than 
rule, therefore, the steel mills do not cut established years ago. 

jtrices so long as they have enough s])ecifications (‘oming Big-iron ])roduction by the merchant furnaces reached 
in to o]ierate full, even though further bookings for for- a maximum early in the year, declining with considerable 
ward delivery become light. steadiness thereafter. Activity at the steel works showed 

On account of these conditions the weaker position of little variation during the first half of the year, being 
the general market which became apparent about the practically at cajiacity, except for a few bessemer-steel 
first of the year resulted in an early decline in pig iron, departments. In July, August and September the mills 
whereas the majority of steel ])roducts did not begin to turned out about 90% of their full rated tonnasie, while 
decline until .Vugust. During the first seven months of during October and November there was a sharp drop, to 
the year pig iron fell off in price a total of about $3 per about 50%, this rate being ])ractica]ly maintained during 
ton, averaging different grades of pig iron in dilferent Decemlier, excejit that there were .some important closings 
markets. of works over the holidays. 

During this period steel-price declines were in- TPy jiroduction of ])ig iron amounted to about 31,100,- 
coiusequential, occurring in no important lines except OOO tons, against 29,:*i().937 tons in 1912. The produc- 
wire products and sheets. The reduction in pig iron was jjteel ingots and castings was between 32,500,000 
sc extreme, and consumers were so well out of pig iron 33,000,000 tons, against 31,251,303 tons in 1912. 
by midsummer, that a mild buying movement occurred T’roduction of rolled iron and steel amounted to between 
ciiiefly in June and July, stiffening the market to such 25,500,000 and 26,000,000 tons, against 24,656,841 tons 
an extent that in August and Se])tember there was a defin- ■i9'i2. Lake Superior iron-ore shipments were about 

ite though slight advancing tendency. By the beginning 49,800,000 tons, against 48,211,778 tons in 1912. The 
of Augu.'st some of the Eastern steel mills began to run year 1912 had easily been a record year in tonnage and 

•627 Oliver Building, Pittsburgh, Penn. 1913 sliowed a material gain. This gain was acconi- 
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plishecl in the first half of the year, the output in the sec¬ 
ond half of 11)Id being equal approximately to the average 
output of the ])receding year. 

The 1913 tonnage from the state-owned iron lands, as 
per statement recently issued from the State Auditor’s 
ottice, are as follows: 

Mine Operator 

Grant. Jones & Laughlin Steel Co— 
I>eonidas. Oliver Iron Alining Co. 
Missabe Mountain . Oliver Iron Mining Co. 
Fay. Oliver Iron Mining Co. 
Hanna. XI. A. Hana & Co. 
Seranton. Pickands, Mather & Co. 
Woodbridge. Oglebay, Norton & Co. 
Pool. Oliver Iron Mining Co. 
Cavour. Cavour Mining Co. 
Morton. Tod-Stambaugh Co. 
Helmer. Swallow & Hopkins. 
Wacoutah "B”. Pitt Iron Mining Co. 
Wacoutah “A”. Pitt Iron Mining Co. 
Seville. A. B. Coates. 
Section 17. A. B. Coates. 
Alberta. Minnesota Mining & Dev. Co. 
Eaton. Eaton Mining Co. 
Madeira. B. F. Remer. 
Mesaba Chief. Arthur Iron Mining Co. 

Gross Tons 

<>87,987 
,jo8,825 
.321,835 
290,058 
204,312 
227,270 
1 (>3,025 
115,409 
71,0.53 
29,990 
25,(>42 
24,3.50 
20,242 
24,113 
10,831 

.5,219 
3,548 
2,805 
2,023 

Total 2,8(>(),197 

I^ast year the state-lease mines shipped 1,464,736 tons. 
The 1914 tonnage will show an even greater inerea.se, 
as several new mines are now opening up, namely, the 
Hill Annex, with 50,000,000 tons, the Minnewas, with 
10.000,000 to 15.000,000 tons, the I’hilhin, the Wanle.ss, 
the Buckeye and the Smith, of which the last named will 
start shipments when the .season opens. The state audi¬ 
tor estimates that the 1914 jiroduetion will not be less 
than 4,000,000, and probably considerably in excess of 
that figure. 

As a 25c. royalty attaches to all ore mined and shipped 
from the state-owned lands, the state will receive $715.- 
049.75 for the 1913 royalties, which sum goes to the 
.school funds. 

The state auditor’s office figures that the mines on the 
Vermilion, Hesabi and Guyuna ranges shipjied during 
1913 by lake 36,195,187 tons, which exceeds the 1912 out¬ 
put by 2,487.927 tons. In addition, however, in 1913 
there were approximately 800.000 tons shipped all-rail. 
From this it will be seen that nearly one-half the in¬ 
creased tonnage came from the state leases 

The principal difference between state leases and those 
of independent fee owners is that the state gives no drill¬ 
ing option prior to acceptance of the lease. The le.ssee 
must take his lea.se and begin the payment of advance 
minimum royalties before he is permitted to begin explor¬ 
ations. State lea.ses provide for a royalty of 25c. per ton, 
with a minimum tonnage of 5000 tons, which minimum 
begins five years after the completion of a railroad with¬ 
in one mile of the property. If the railroad be further 
away, the annual rental is $100 per year until the rail¬ 
road be constructed closer or until actual mining be¬ 
gins. 

On Aug. 1, 1913, the state had 164 mining leases 
in force, of which 48 contained iron ore of commercial 
quality and quantity. The mining leases are scattered over 
the Mesabi, Vermilion and Cuyuna ranges, but the 19 
shipping properties are all on the Mesabi. Several val¬ 
uable state lea.ses exist on the Cuyuna range, the prin¬ 
cipal one being a portion of the Inland Steel Co.’s Thomp¬ 
son mine, at Crosby. 

The lea.ses, on the average, still have 36 years to run, 
and state officials estimate an ultimate return of $200,- 
000,000 therefrom, all of which goes for state educational 
purposes. 

Tfilxe Tofo Eroia MiimeSo Clhile 
By C. a. Bi’gk* 

The Tofo iron mines, about 30 miles north of Co- 
<|uinibo, Chile, were ac<|uired in 1913 from the So(“iete des 
Hants Fourneaux, Forges ct Acierics du Chili, by the 
Bethlehem Chile Iron Mines Co., a subsidiary company of 
the Bethlehem Steel Corporation. 

The Tofo ore deposit occurs near a range of mountains 
four miles back from the .sea coast, and 2500 ft. above 
the sea level. Ore is exjiosed from the to]) of the hill to a 
depth of 250 to 300 ft. for about a half mile in length, 
with no stripping whatever of rock or soil. The amount 
of ore in sight, without any exploration work hav¬ 
ing been done on the ])ro])erty, is about 25,000,000 
tons ; the ore showing about 689( iron of a bos,seiner eom- 
])osition, low in suljihur and any other elements that 
might make a deleterious iron ore. 

I’he French organization took out a total of about 40,- 
000 tons of ore up to 1913, at which time this ])roperty 
was acquired by the Bethlehem interests. This ore was 
brought down to a stockpile at the coast by gravity in 
bu(‘kets attached to an aid'ial tramway, or teljdierage 
system, of 100 tons ])er hour capacity, built by a Ger¬ 
man company. Through chutes in tunnels that run un¬ 
der the stockpile, tramway buckets are loaded and carried 
out to tbe end of a large steel cantilever bridge, which 
extends out over the bay where the ore can be sjiouted 
at the rate of 300 tons ])er hour into the hold of a ship 
anchored for receiving a cargo. 

The present policy of the Bethlehem Chile Iron Mines 
Co. is to begin operations in .Inly, 1914, by installing 
enough additional eipiipment for a continuous daily ])ro- 
duction of lOtlO tons of crushed iron ore. Flans arc being 
completed for developing the iiroperty to ])roduce 5000 
tons of ore ])er day beginning in 1916 and eventually 
increasing the output to 10,000 tons ])er day. 

The mining operation will be the ordinary quarrying 
process by blasting benches 30 ft. in depth, breaking up 
the ore so that it can be loaded by 6-cu.yd. shovels into 
50-ton side-dump cars. These cars will be handled in 
trains over a standard-gage spiral railroad down the 
benches to a crushing ]dant. The ore will be crushed 
to four inches and jias.sed by gravity to loading bins, from 
which 70-ton hopper cars can be loaded. From this jioint 
ore trains, controlled by electric IfM-omotives, will run 12 
miles by gravity down a 3% grade, winding down the 
side of the hills to the bay at C'ruz Grande, where mod¬ 
ern ore docks of 30,000 tons capacity will be erected. 
Current generated by the loaded trains going down the 
hill will supply power for hauling the empty trains up 
the hill. The ore will be shipped in 15,000-ton cargoes 
through the Panama ('anal to the Bethlehem Steel Co, 
A power plant will supply current for the various mining 
operations. Well equipped machine, boiler and black¬ 
smith shops and foundry will be installed and two vil¬ 
lages will be built for the comfort and convenience of the 
employees. 

•President, Bethlehem Chile Iron Mines Co., South Beth¬ 
lehem Penn. 

A 
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By Jj. O. Kkllogg 

Iron-oro shipinont figures for 1913 from the Lake Su¬ 
perior ranges are not yet available, but it is probable that 
the total fell slightly short of the 5(),()00,()0() tons hoped 
for at the hegiuuiug of the season, at the same time being 
the greatest in the history of the industry. 

Thk Mksahi 

The year on the Mesahi was marked by heavy produc¬ 
tion and vigorous development; shipments for the range 
were a record. The entrance of the Longyear interests 
into the mining field was noted last year; 1913 saw their 
first shi|)ments from the Bennett mine, the ore being 
hoisted through the timber shaft. The mine is being 

The Arthur Iron Mining Co., the operating company 
for the (Jreat Northern ore holdings, was extremely ac¬ 
tive. The Smith mine was stripped so as to permit ship- 
j)ing if it had been desired. Two shovels were at work 
stripping the Dean and four on the Dunwoody. At the 
Hill Annex, the shaft is probably completed and a sur¬ 
face plant is being erected. Tbe shaft is merely prelim¬ 
inary to stripping o])erations, as the property will be op¬ 
erated as an open pit. The Judd mine of the Oliver 
company near Coleraine shipped about 100,000 tons in 
1913. Near Nasbwauk, tlie Quinn is being stripped by 
Butler Bros., working on their own account. Unusual 
interest attaches to this oi)eration, as marking the en- 
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stripped and also prepared for underground mining. Of 
work begun in 1913, that of Jones & Laughlin near 
(irand Rapids aroused the greatest interest. The com- 
])any is sinking and drifting for exploration ])urposes at 
the Buckeye and Fargo })roperties between Grand Rapids 
and Coleraine. It is also experimenting with a small 
suction dredge in stripping some land to the northwest 
of Grand Rapids. The use of the dredge is an attempt to 
find a stripping method cheaper than steam shoveling 
and its success will determine whether the option is to 
be exercised. Mining operations at Grand Rapids will 
be the most westerly on the range. Jones & Laughlin 
also almost finisbed the stripping at the Longyear pit 
near Ilibbing, which will be able to ship 500,000 tons in 
1914. 

trance into mining of this firm hitherto engaged only in 
contract stripping. 

The Oliver company at the Leonard mine carried on 
what may be termed intensive mining in the effort to ob¬ 
tain all available ore before the expiration of the Hill 
lease. The practice, unusual on the range, of stockpiling 
from an open pit, was begun at the close of the shipping 
season at this mine as well as at the Alpena. The latter, 
although not a Hill property, is also held under a short- 
time lease. The Leonard stockpile must be shipped be¬ 
fore the close of the 1914 season; the Alpena can be left 
indefinitely, as the ore is weighed and royalty paid before 
stocking. Near Virginia, the Allan mine shipped for the 
first time in 1913. The royalties i)aid here were a rec¬ 
ord for the Mesabi, the commonly stated figure being 



84 TIIK EXGTXEEETXG & MTXIXG JOFEXAL Vol. 97, Xo. 2 

$1.35. Xear Eveletli, the Morrow mado substantial ship¬ 
ments and the year saw tlie tirst shipments also from 
the Leonidas, held by tbe Oliver. 

This company is sinkin" live now shafts this winter, 
two at the Wanless near Buhl, one at the IMiilbin near 
nibbing, one at the Minnewas between Eveleth and \'ir- 
ginia and one at the Section 27 near Ghisholm. These 
shafts in shai)e, dimension and lining and in mneh of 
their surface equipment will be similar or identical and 
of a high class. West of Biwabik the Oliver prosecuted 
vigorous drilling on the Higgins ])ro])erty. Tt is not 
likely, however, that this means immediate mining oper¬ 
ations. The work was rather in the nature of a thorough 
exploration preliminary to a readjustment of the terms 
on which the j)roperty is held. Xear ^Mesaba, the \’ivian 
and the Graham came into the shi])])ing class, the for¬ 
mer, an underground pro])erty, shipi)ed 10,000 tons and 
ihe latter, 10(t,00(t tons from one of its open])its. De¬ 
velopment is continuing on the former, and development, 
construction and strip]>ing on the latter. To the west 
a few miles, the Weed is being dcvelo])ed. 

The year saw a certain number of ])roperties closed 
down, among which may be mentioned the Madrid and 
Madera. The Inland Steel gave up its lease on the Grace. 
The flooding of the PLiclid probably marks the end of 
that mine. The Gilbert (tf the Oliver, was largely dis¬ 
mantled. 

()i!E Bexkficiation* axi) Mixixg Methods 

Progress in beneficiation was marked in 1913 and it 
is probable that 1911 will see still further advance. 
The Brunt drier was doubled in capacity and experienced 
a more successful season than in 1912. The Whiteside 
drier went into commission early in the year and made 
a remarkably good showing. Additional changes in both 
plants are announced for 1911; the pioneer work done 
by these companies, especially M. A. Hanna & Go. in 
developing an economical method of drying great ton¬ 
nages, deserves the highest praise. The commercial suc¬ 
cess of the Whiteside ])lant is indicated by the report that 
the Shenango Furnace will put up a second plant to 
handle the great low-grade Shenango stocki)ilc. 

In water concentrating operations, both the Trout 
Lake and the Xashwauk washeries had their usual suc¬ 
cessful seasons. The Xashwauk plant of tlu* Wisconsin 
Steel, as a solution of its difficulties with riparian own¬ 
ers on Swan Lake is constructing a channel to divert the 
water flowing into G’Brien Lake, so as to leave most of 
its area isolated and available for tailing dum])ing, if 
desired. l\Iany ex])eriments have been conducted in 
water concentration, by M. A, Hanna & Go., at the La 
Hue mine, using a Wethcrbee separator and a Woodbury 
jig, by the Kei)ublic Iron & Steel Go., and by others. 
The results of these tests are not published. At the Mad¬ 
rid, the Wetherbee machine did some successful work on 
certain ores. It is definitely stated that the Gleveland- 
('liffs will erect a washing plant next year for its only 
Mesabi mine, the Grosby; it is believed this will follow 
the log-washer method developed by the Oliver at Trout 
Lake. It is a fact that almost every large com))any on 
the range has low-grade ore which it would like to render 
commercially available and most of them are engaged 
in experiments with some kind of beneficiation. 

Minor im])rovements in mining methods marked the 
year. The larger and heavier stripping cars of-16 to 20 
cu yd. capacity, are now standard. The success of the 

modified stocki)iling method at the Harold mine led to 

its adoption by the Scranton before the latter shut down. 
More expensive and [lermanent shaft linings have be¬ 
come the rule, such as creosoted timber, steel sets with 
concrete lagging, reinforced-concrete sets with concrete 
lagging, etc. The wooden headframe is jiractically ex¬ 
tinct. The new pin-connected two-post frame, brought 

out by the Oliver comiiany, is giving remarkable satisfac¬ 
tion. At the Harold, machines for under-cutting and 
mining the blocks of ore in tbe rooms were (bdinitidy 
successful. The Jackhamer drill driving an auger bit 
for use in soft ore, was well received, and is almost sure 
to become the standard machine for such work. One 

mine is developing a me(*hanical loader to do the shovel¬ 
ing in the rooms, which gives excellent ])romi (> of suc¬ 
cess. A steady increase in tbe quality of tlu' change 
houses was a fi'ature of 191:5, as of former years. A 
modern change house leaves the miner littb* to desire. 

The ('rvrxA 

First place in interest for 191:5 was ludd by tlu* Guyuna 
range. .Shi])ments for the year nearly tri|)led and it is 
believed that tlu'V will triple again in BH 1. While the 
area of the district was not definitely extended, much 
new ore was develo]>ed within the old boundaries. Ad¬ 
ditional ore was found near bodies aln'adv known, as in 
Sec. 22-27 and 32-33, T. 17, IL 29, in S(>e. 18. T. 16, 

lu 29, and north of the Armour Xo. 1. Xew discoveries 
include the E. J. Longyear orebody on Se(*. 13, T. 45, 
IL 30, and additional bessemer ore on the S E 14 fl'C 
S W 14 of Sec. 1, T. 46, IL 29; in the lattiw discovery, 
one hole averaged close to 679< iron and 0.02^ phos- 
phoru.s. 

During the y(‘ar, the Bennington, Guyuna-Duluth and 
Barrows came into the ship])ing class, the* lath'r of spe¬ 
cial interest as being the first shii)i)er from the south 
range division, tbe former imi)ortant as marking the suc¬ 
cess of the steam-shovel method in the district. The 
Adams and Mountain Iron are ])ractically ready to ship 
at the end of the year, and should make a substantial i)ro- 
duction in 1!)1I. Tbe Bowe should also be a 1911 
shi])i)er. The Brainerd-Guyuna and Brainerd-Duluth 
began sinking during the year and stripping at the Pen¬ 
nington and Howe got fairly under way only in 1913. 
The Inland Steel Go. began stripping the Thom])son and 
should be able to shij) from the pit in 191 1. 

The ])revailing faith that the ore will eventually be 
found to extend to considerabh' de])th was reinforced by 
the fact that ore was found at 1017 ft. in a hole of the 
Carlson Exploration Go. east of the Rowe mine. It is 
generally held that the north range bodies go deep(*r tbau 
those on the south range. A fair, but con.servative esti¬ 
mate of the tonnog(‘ now shown up, would be 200,000,000 
to 225,000,000 tons with from 50,000,000 to 100,000,000 
more strongly indicated. These figures will, in all likeli¬ 
hood, be greatly increased wben the range is finally 
proved u]), as large areas remain to he drilled. 

The y(*ar saw a marked tendency to change over from 
underground operations to steam shoveling. While the 
nature of the occurrence of the orehodies is not ideal for 
opencut work, the overhurden can be handled at an ex¬ 
tremely low cost, as has been proved at the Pennington 
and Rowe mines. The operators, with experience on the 
other ranges behind them, are following progre.ssive and 
highly develo])ed methods. Well huilt plants are the rule 
and operations are scientifically conducted. 
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Tlie question of benelieiation is oeeupyinq the atten¬ 
tion of many of the (•om])anies. Tlie problem is not so 
simple as on the western Mesabi, as the easily se))arate(l 
samly ores are not found liere. It is likely that any solu¬ 
tion of the water-treatment prol)leni will involve the use 
of tables, jigs or other a[)paratus and that the methods 
will vary with every ore. It is stated that the Rowe 
mine will ereet a eoneentrator next yc'ar, using Jig^. \^’ork 
on the -Jones step-process plant at Aitken was unfor¬ 
tunately disc-ontinuc‘d late in the year on aeeouiit of a 
lack of funds, 'riu; cpu'stion of the ultimate value of the 
manganese icresent in many of the Cuyuna ores is still 
imdc'cided, although it is a noteworthy fact that the 
Cuvnna-.Mille laies disposcal of about Jo,000 tons of ore 
with a low or medium manganese eontent. A most ))er- 
plexing cpiestion is the payment of royalties for th-' nian- 
gaiu'se. A grcait deal of railrccad extension took idaee 
in the year and the rivalry for traflie l^etween tin- Soo 
and the .\’ortlu*rn Raeilie Wiis strong. The formei’ hand¬ 
led about -S-V/^ of the ore*, but the aggressive* jioiicy of 
the* .Northern I’acitie in building, leasing and subh'asing 
will probably serve to rc'vc'rsc* this situation eventually, 
d’he Soo now enters Rivei’ton and is working toward the 
Iron Mountain, d’lu* Northern I’aeifie lias a sjuir to 
Ironton and is gc-tting ready to build to the Dulnth- 
Rrainerd : it is report-'d that it is building to tin* Keii- 
nc'dy and tin's is held to indicate that it has bought an in¬ 
terest in tlie Kennedy fee. The* fact that -Jones k Langh- 
lin took over on option a Northein Raeitie lease on land 
south and west of the* Rennington, is signilieant a> mark¬ 
ing the entrance of new oiterators on the range. 

'!’i!I'; \'i:nM i lion 

Thc'i'e were iio gi'eat changes on the* Vermilion range* in 
191;!. 'I'hc* Oliver miiK*s eoiitimu*d to be* the* backbone 
of the* camp. J’lu* S(*ction -JO made* substantial shi|)nu*nts 
beside* adding gre*atly to its re*serve*s. 1 )e*velopme*nt work 
by outside* inte*re*sts was earrie*d on at Tower and betwe*e*n 
Tow(*r and Kly some* ratbe*r important d.illing was done. 
'Idle* Sibley mine* of the Olive'r will probably raise* a n(*w 
ine-lini*d sliaft in rock in 191 I. if pre*s»*''t ])lans are* e*ar- 
riee! out. this shaft will be raise*d its full se*etion at one* 
operation and the pe*rniane*nt steH*l sets will be ])laee*d as 
the* work pre)gre*sse*s. 'riu* e-antileve*r snjiport for the 
Rioiie'e*!' headframe, a nniepie |)iee-e* ed’ e-onstruetion, is 
giving e*xee*lle*nt se*rviee sine-e its ere*e-tion and it is be- 
liev(*d that the* diiruultie*s e*xperie*ne-e'd with the* moving 
hanging wall an* ovi*reoine‘. 

'I’liK Goeiinne' 

'Idle Gogebic- range had a suee-e*ssful season in 19i;!, al¬ 
though not epiite* e*epialing its re*ee)rd for shipnu*nts. The 
Ashland was worked intermittently by the* fe*e* owners. 
'Idle Oliver e-onijiany gave up its lease on the Atlantic* 

gron)) in Wise-onsin, having failed to find any eomnierc*ial 

on* after extensive drilling. The Newjiort eonqiany en- 

gage*d in an elaborate e-am|)aign of im]irovements and re- 

' onstrue-tion at its Ne*w])e)rt mine, and its Anvil and 

Ralms shafts. 

Without doubt the most interesting development of 

the* year was the* be’ginning of ojierations at the AVake- 

Jield mine hy M. A. TTanna & (V). The dise*overy of this 

large orebody on the southern e*dge of the Wakefield 

bulge in the ore formation, distant from the string of 

S.5 

mine*s along the north edge, was a personal triumph for 
R. S. Rose, whose belief in the existence of the ore was 
n*spe)nsible for bringing in the Hanna company to drill. 
'Idle property is being opened with two sliafts, one of 
tlie'iii a drop shaft, and is also being partly stripped. A 
large pere-entage of the ore is available for steam-shovel 
milling and the mine, thus opene*d, will be the first 
sle'am-shovel openjiit of importance on the old ranges. A 
fa-r shiimieiit was made this year. 

li.'ON Rivku and Crystal Ralls 

'Idle* I roll RTve*!- and Crystal I'dills districts take*n to- 
ge*the*r W(*re* the e*epial of the Cuyuna in the importane * of 
the*ir iie-w development. Among new shippers are the 
Rave*nna, the Courtlanel, and the Forbes. A great eleal 
of development and e-onstruetion was done in 191:}, as 
at the Car])e*nter, the 'rully, the* Bengal and the Homer, 
as well as others. 'Idle e-oniple*te* and well designed elec-- 

trie-al equi])nie*nt of the Be ngal is of interest as be*ing the- 
most elaborate* ye*t installe*d in the rc'gion. At the 'rully, 
the new dro]) shaft is nearly landed, 'fhe active devel¬ 
opment work on the l^^astodon find of the E. -T. Loiig- 
ye'ar Co. was noteworthy. Rie-kaiids-lMather, as the Bal¬ 
kan e-onqiany, will mine ]iart of this ore. A shaft was 
drojiped to roe-k, and underground work as well as .-^ur- 
fae-e* e-onstriie-tion is being ])uslH*d. It is ])ractically .'fet¬ 
tled that the* ]iro])erty will be* stripjied and min'*d by 
steani-shove*l methods, the first of the kind in the Me- 
noniiiie*e* region and e*xe-e])t the* Wake*fie*ld, the only one 
in Mie-higan. 'Idle -Tiidson. of the Tiongyear interests, 
sank a large ine-line*d shaft in roe-k and will be a shipper 
in 1911. It will be* an underground property and is to 
have an exe-ellent e*qui]>nie*nt, large*ly e'lc'e-trical. The dis- 
e-overies of the (de*ve*land-(Miffs and Oliver e-om]>anies 
north of the ^lastodon are important. 

During the* ye*ar. the* 01ive*r e-oinpany gave up oper¬ 
ations at the* Mansfield and l^^ie lii'nin. Mdirk on the Hol¬ 
lister and (irove*land was abandone*d ; Corrigan (.S: NfcKin- 

iie'y e-lose*d the Great M'e*stern, ]ndled the pumps at the 

'Pobin and gave up the le*ase on the Crystal Falls. 

.Vn important feature of ])racti(*e in the region is the 

use* ed’ pure-hased e*le*e-trical power by many e-onipanies. 

'Idle* Ren insular Rower e-ompany intends to add to its 

hvdro-electrie- jdant on the IMe'iioinine'e River and to its 

steam plant at Iron River so as to double its capacity 

for 191 1. 'Phe company sells chiefly in the Iron River 

district, but is building a line into the ^lastodon dis¬ 

trict to supply the -Tudson mine. In this particular the 

region is far in advance of any othe*r range; there is no 

])ower sold anywhere else exe-ept in small amount on the 

Cuyuna. The Northwestern road now has a branedi into 

the* Mastodon distrie-t and tin* Ft. Raul brane-h to Iron 

River is almost e-om]deted. 'Phe latter road will be a 

strong e-ompetitor of the* Northwestern for ore business 

herc'after 

'Ptii; Mlno.aiinlk ILvngk 

On the Menominee range proper work progressed 

about as usual. The most important undertaking is that 

of the Oliver e-ompany involving the (*onstruetion of a 

hvdro-electrie- idant, the relining of the Chapin shaft and 

the installation of edectric pumps in the mine. 'Phe work 

will probably be e-oin]>leted for the 1914 season. 
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Thk Marquette District 

The Marquette maintained its precuninence among the 
old ranges for 1913, althougli there were no significant 
developments. Work on tlie Atliens was begun and tlie 
shaft is now in rock. An elaborate surface plant is being 
erected. The Breitung Hematite is sinking a new shaft. 
Jones & Laughlin drilled extensively west of Ishpeming, 
and are sinking south of Lake Sally. The Lake Angelinc 
has probably shi])ped about its last ore. 

In the Cascade district, the Volunteer did some drill¬ 
ing and the C'ascade IMining Co., of the Longyear inter¬ 
ests, sank its large Isabella shaft. This mine has been 
excellently handled, and will be developed into a most 
important property. At Republic, there were no changes 
of importance, exce])t some new construction. The 1913 
shipments from the Republic mine were about 140,000 
tons. 

In the Gwinn district, the close of 1913 saw the 
Stegmiller and the Stei)henson hoisting, and the Gwinn, 
Mackinac and Gardner ecpiipping. 

G i;X1’R A I. CoXs 11)KI! A rions 

The Michigan mines are still having difficulty with the 
Tax Commission. A particular point of dispute coiuerns 
the taxing of stockpiles. While the question is not yet 
settled, it seems likely that the companies will be at 
least partly relieved of the burden. In Minnesota, the 
new workmen’s compensation act seems to be fulfilling 
its ])ur]iose of saving money for both workmen and em- 
)) lovers. 

It is rather generally believed that the Interstate 
Commerce Commission will still further reduce the 
freight rate from Mesabi points to the Lake port; 40c. is 
mentioned as the probable figure at which they will be 
put. An increased interest in safety work was manifested, 
being largely stimulated by the rescue-car tours and exhi¬ 
bitions of the Bureau of Mines. The copper strike fortu¬ 
nately did not extend to the iron ranges, and the latter, if 
any thing, rather benefited, in being able to obtain more 
and better labor. The strike on the Great Northern 
docks, while of some c-onsequence, was soon settled. Con¬ 
struction work on the Steel C )rporation plant near Du¬ 
luth was pushed. It is now stated that this will be in 
full blast by the spring of 191,5. While these works are 
great in themselves they will make only a very slight di¬ 
version of ^linnesota shij)ments through the Lakes; the 
capacity of the stacks being given at 1000 tons. 

The end of the year saw a distinct feeling of pessi¬ 
mism around the mines. A slow year was expected for 
1914, with the result that many underground properties, 
which usually mine and stock during the winter, were 
closed down. This was particularly true on the Mesabi 
and in the Iron River district. While prepared for a 
slight depression, however, the operators did not seem to 
expect its extension over more than one season; dc- 
velo]nnent and construction are going on as vigorously 
as (^\cr. 

Worl<^®s Ps"odltuictaoia of Haclfeel 
(As reported by MetallResellschaft, Frankfurt a.M. in Metric Tons) 

United States and Canada. 
England. 
Germany. 
France. 
Others. 

Totals 

1910 1911 1912 
10,000 12.000 1.5,(MM) 
3,.500 4,.500 .5,2(M) 
4,.500 5,000 5.000 
1,.500 2,000 2,100 

600 1,000 1,200 

20,0(M) 24..500 2S,.500 

THe Steel fIai*(dea:&iBii^ Metals 

The principal use of tungsten, vanadium and molyb¬ 
denum is in the hardening of steel. The Primos Chemi¬ 
cal Co., of Primos, I’enn., one of the largest manufac¬ 
turers of these metals and their ferro-alloys, gives the 
following information regarding the course of that indus¬ 
try in 1913: Molybdenum production showed a small in¬ 
crease over 1912. No molybdenum ore was mined in the 
United States and the price of the foreign ores imported 
was the highest on record. The total consumption in the 
LTnited States is only about 1<S tons of contained molyb¬ 
denum, a (|uantity too small to warrant the development 
of such properties in this country. There was an in¬ 
crease of about 259^ in the consumption of ferro-vana- 
dium. Domestic ore jiroduction is mainly from Colorado; 
the importation of vanadium ore from Peru was below 
normal. The tungsten industry in the United States 
was not in a satisfactory position, owing to the fact that 
the cost of production is lower in Europe. About 3.50 
tons metallic tungsten and ferro-tungsten were imported 
from foreign countries in ItH;’); the domestic production 
was approximately 400 tons. About 800 tons of tung¬ 
sten ore or concentrate was imported during the year, 
which ])robably (‘xceeded the total domestic production, 
based on 0.5WO.jt the average jirice was about $7 
)i(>r unit of tungstic acid. 

X 

Oceaim Ratles 

The following table gives the ])rcvailing freight rates 
on metals betwc'en New York and the principal European 
ports in 1912 and 1913: 

To Rottordiim. 

To Hamburg; 

To Bremen; 

To Genoa and N’aples; 
To Liverpool: 
To Trie.ste and Fiume; 
To Havre: 

1912 

lOe. 

lie. Jan.-.Iul,v 
12e. .Vug.-Dee. 
lOe. 

l.l ' + 
15 
17 ti + 
lOe. +r>fi 

1913 

lOe. Jan.-Mar. 
1.5c. Apr.-Dee. 
1.3c. Jan.-Mar. 
18c. Apr-Dee. 
lOe. Jan.-Mar. 
15e. .4pr.-Dec. 
20 / -I- .5% 
15/ +0% 
22/0 -1-5''^. 

lOe. +57( 

The abov(> (|Uotations are in terms of cents per 100 
lb. and shillings and ])ence ])i-r 224(1 11>. 

X 

4’bc following table for the world’s ])ro(luction of tung¬ 
sten ores was originally jmblisbed in the -Journal tin Four 
FAectr'uiup, corrected in several jiarticulars by the Min- 
iu(i -Journal, of London, and in two items bv us. Even 
now many of the 1912 figiiri's are only round-figure ap- 
jiroxi mat ions, but, wc believe, are nearly correct : 

PRODUCTIOX OF TI XGSTF.X ORES 

U.S.A. (Colorado). 
Australia. 
Portugal. 
Argentine. 
Great Britain. 
Spain. 
Bolivia. 
Germany. 
Detroit. 
British India. 
France. 
Au.stria. 
Federated Malay Slates. 
Japan. 
New Zealand. 
Peru. 
Tonkin... 

1909 1912 
.Metric Tons Metric Tons 

1.5(X) 
HIM) 

7(K) 
8(K) 
4(M) 
2(K) 
1.50 
KM) 
KM) 
KM) 

.50 
45 

11 (>9 
1030 
1250 
700 
200 
200 
435 
200 
2.50 

1671 
100 

.50 
225 
1.50 
1.50 
135 

.50 

Total 5245 7980 
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VoBOKEN 

CUNTON 

V^GOVERNOI^Sf^ 
f "‘^JislanA 

f,.atbosh 

LINDEN 

ROCKANAY 

^^rENVlU-^ 

Hew Yorli^ as a Metalltuir^lcal 
Ceimter 

The environs of New York liarhor constitute the great¬ 
est metallurgical center of America. The waterways of tlie 
great harbor, the excellent railway and do(‘kage facilities, 
and the unrivaled facilities for distributing the prod- 

Constable Hook. At Constable Hook also is smelted the 
greater part of the nickel product of Canada. There are 
antimony-smelting works at Chelsea, S. I., but at present 
they are idle. Lead is refined at Maurer and at Xew- 
ark. Gold, silver and platinum are refined in numerous 
works. Plans are now on foot for the inauguration of 
iron smelting near Perth Amboy. 

iMi'T-VLi.riiOicAL Works ix tiik Vicixity of Xew York 

nets combine to render Xew York an unsurpassed lo(‘us 
for metallurgical enterprise. 

The major part of the copper product of Xorth 
America is refined in the great works at Perth Amboy, 
Maurer, Chrome, Xewark, and Laurel Hill. To them also 
comes crude copper from many foreign countries. Cop¬ 
per ores are smelted at IMaurer, Chrome, Laurel Hill, and 

The situation of the principal metallurgical works in 
the vicinity of Xew York is shown on the accompanying 
map. This is confined to metallurgical works, pure and 
simple, and does not show the allied industries, such as 
petroleum refining, sulphuric-acid making, white-lead 
manufacture, wire drawing and many other industries of 
similar character. 

/ / j <5/ S i 

1- RARITAN COPPER CO. 

2- TOTTENVILLE COPPER CO. 

3- S.5.WHITE. PLATINUM REFINERY 

11- MATHISON & CO. (ANTIMONY WORKS) 

12- 6RASSELLI CHEMICAL CO. 

13- INTERNATIONAL NICKEL CO. 
4- AMERlCAN SMELTING & REFINING CO. M-MILLIKEN BROS. ! 

5- ELECTRIC SMELTING a ALUMINUM CO. 15-IRV1N6TON SMELTING a REFINING CO. I 
6- PROPOSED IRON FURNACES 
7- VULCAN DETINNINGCO. 

8- U.S.METALS REFINING CO. 

9- CHROME STEEL WORKS 

»-GOLDSCHMIDT DETINNING CO. 

16-BAKER a CO, PLATINUM 
t7-AMERlCAN PLATINUM WORKS 

18- NICHOLS COPPER CO. 

19- BALBACH SMELTING a REFINING CO. 

20- BALBACH SMELTING a REFINING CO. 

1 R A, R ^ 
I 
Em & Min Journal SANDY HOOK \ —w.vW 

;Ari. ayt/' 
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Stoclis aim S9>2S aim Hew 
YoipfiS. 

The aeconij)aii,viiig tablet^ shew the 1913 quotations on 
luining stoeks listed in Xew York. On the Exehange 
stoeks, “close” plus “net change” will give the opening 

l)rice. 

STOCKS ON THE NEW YORK STOCK EXCHANGE 

Sales — Highest — 
201,'.KK). .Alaska G. M. 241 Oct. 2 

O.SOO.tKX), . Amalgamated Cop 80i Sept. 10 
804,<S20.. American Smelt. . 74| Jan. 
42,270. .American Sm. pr.. 107 Feb. 

8,3S2. .Amer. Sm. pr B.. . 80 Jan. 
44.8,(HKl. .Anaconda. 41i Jan. 

0,087. .Batopilas Mining. l| Jan. 
19,100. . Bethlehem Steel.. 41J Jan. 
53,1.50. . Bethlehen St. pr. . 74 Aug. 

1,043,500. .Chino Con Cop.. . 47| Jan. 
21,870. .Comstock Tunnel. 13 Feb. 
2,oio. . Fed. M. & S. 18 Jan. 
5,980. . Fed. M. & S. pr.. 44 Jan. 

235,000. .Gt. N. Ore. subs... 41J Jan. 
82,230. .Guggen. Expl. . . . 52{ Jan. 

5,0(X). . Homestake. 120 Nov, 
183,950. . Inspiration Cop... 19J Jan. 

15,249.. Lackawanna Steel 49| Feb. 
103,900. . Miami Con. Cop.. 204 Jan. 

0,900. . National Lead pr.. 107; Oct. 
270,S(X). .Nevada Con. Cop. 

7,085. .Ontario Silver.... 
2(X), . Phelps Dodge Co. 

1,775. .Pitts. Steel pr.. . . 
0,385. . Quicksilver. 
5,890. . Quicksilver pr.. . . 

507,.500. .Ray Con. Cop.. . . 
193,710. .Republic 1. & St.. 
70,802. . Republic I.&St. pr. 

117.200. .Sloss-Sheff. St.&I. 
1,070. . Slos.s-Shcff. St.&I. 

pr. 
240.200. .Tenne.ssee Cop... . 

1,270. . L'.S.Reduc. &Ref.. 
800. .U.S.lieduc. &Ref. 

pr. 
15,304,0.50. .L.S. Steel. 

243,920. . U.S. Steel pr. 
929,0.50. .L’tah Copper. 

10,595. . Va. Iron C. & C.,. 
2,390. . Vulcan Detinning. 
2,000.. Vulcan “ pr. 

1,703. .Am. Smelt. & Ref. 6s.. 
965. . Beth. Steel Lst ext. 5s.. 

1,3.52. . Beth. Steel ref. .5s. 
135. .Chino Cop. con.. Os. . . 
11. .Comstock Tunnel 4s. . 

1.54. .Ill. Steel deb. .5s. 
414. .Ill. Steel deb. 4is. 

1,399. .Indiana Steel 5s. 
1,473. .Ins. Con.Cop.Os,fullpd 
1,119. .Lack. Steel 5s, 1915. . . 

249. . Lack. Steel .5s, 1923. . . 
270. .Lack. Steel .5s, 1950. . . 
130. .Mexican Petr. 6s. 

1,S28.. Ray Consol. Cop. 6s. .. 
18. . Rep. Iron & .St. .5s, '34. 

445. . Rep. Ir. & St. coi. 5s,’40 
8. .l'..S. Red. & Refs.s.f.6s. 

13,863. .U.S. .Steel .5s. 
1,171. .l'..S. Steei 5s reg. 

168.. Virginia ir.Coal&Coke 

—Lowest—. 
18 Nov. 22 
015 June 10 
584 June 10 
97 June 6 
794 June 12 
30* June 10 

1 Jan. 14 
25 June 10 
62i June 10 
305 June 10 

5 Aug. 5 
11 Dec. 17 
33 Mar. 19 
254 June 10 
404 July 11 

lOOi July 7 
13J Dec. 4 
294 June 7 
201 June 10 

102 Oct. 31 
20 Jan. 2 13 , June 10 

31 Oct. 3 2 April 10 
1954 June 18 19.54 July 2 
100 Jan. 6 90 Nov. 12 

44 May 10 1 Dec. 11 
8 ^^ay 17 2 Dec. 11 

22 Jan. 2 1.5 June 10 
28J Jan. 31 17 June 10 

. 924 Sept. 13 72 June 11 
454 Jan. 28 23 Juiy 8 

934 Feb. 8 88 -Ipril 30 
394 Jan. 4 204 June 10 

14 Jan. 10 i Sept. 25 

4 Jan. 10 3 April 25 
694 Jan. 2 494 June 11 

1104 Jan. 30 1024 June 10 
tK)5 Jan. 2 394 June 10 
.54 Jan. 28 36 Dec. 15 
214 Jan. 24 Hi Aug. 8 
90 Jan. 0 49 Oct. 1 

JN THE STOCK EXCIIANC 
105 Jan. 20 101 July 14 
964 Feb. 4 92 Dec. 3 
801 Jan. 16 784 Dec. 22 

190 Jan. 2 122 June 10 
5 May 3 2 Aug. 4 

KXt Feb. 10 994 Mar. 18 
894 Jan. 10 8I4 July 12 

1014 Mar. 3 98 Dec. 18 
1084 Jan. 2 944 June 17 
904 April 11 93 Mar. 20 
904 April 1 904 Dec. 5 
8O4 Jan. 2 71 July 23 

l(K) Jan. 6 91 Nov. 8 
i21 Jan. 6 974 June 11 
103 Oct. 11 102 Sept. 30 
924 Jan. 7 884 June 16 
27 May 8 2.5 Jan. 2 

102 Jan. 7 961 June 10 
i024 Jan. 28 974 June 11 

98 Feb. 8 92 < (June 10 

NEW YORK CURB TRANSACTIONS 

— 11 

.Sales Stocks Open High Low Last 
116,810. Alaska G. M. 14 164 84 114 
49,4(K). .Alaska G. M., f. p. . . 15^ 204 1.54 IHi 
28,.520. .Alaska Copper. .. 54 t'i 5 54 

341,800. .*Arizona Belmont. 40 40 3 34 
2.5,2(X). .Bailey. 64 *7 54 oj 
84,.5.50. .*Beaver Con. 43 44 28 32 

560,(i.58. . *Big Four. 70 94 8 8 
2,725. .Boston Montana. 5 oi 5 oj 

402,665. .Braden Copper. . . 104 105 51 74 
105,280. .Brit. Col. Copper. 44 n 14 • 24 
65,486. .Buffalo Mines. ‘>1. 2J l| lii 

7,100. .*Butte & London. 30 35 29 32 
28,26.5. .Butte & Neiv York. 14 u J i 

6fK),040. .*Canadian Gold Silver. . 1.54 27 10 10 
224,895. .*Caribou Cobalt. .•>0 72 .53 ()8 

.56,900. .Chesterfield Cop. 94 14 4 4 
22.5.0.5f). .*C. 0. D. Cons. . . 7 84 2 3 

22,2(K). .Con. Ariz. Smelt. V 
io,607. .Cons. Copp<‘r Mines. . . . 2i 34 . 11 G 
23,610. .Davis-Dalv Copp*“r. • 2^ 2ii 1 2 
16,7.50. . *Diamondfield Daisy. 4 5 2 4 

l78,400. .*Dia. Black Butte. ... 5 6 14 2 
120,015. .El Paso, new. . . . 6J 64 2S 3 

2,070. .First National Copper. 44 lA 34 
.5(),926. . *Florence. ... .58 .58 22 2(i 

1,000. .Foley O’Brien. . .. 19 19 19 19 
3.56,.5(X). .Giroux Mining. ... 31 354 14 U 
372,(X)0. .Gold Hill Cons. X A *144 *18 
120,168. .Goldfiehl Con. ... Hi 2 H i.v 
78,874. . Gr<!ene-Cananea. ... 94 94 54 7 

302,995. .*Greenw. Cop. M. & S. 6 7 4 5 
19,040. Halifax Tonopah. ... li 2 1 lA 

210. . Hollinger. 17J 175 171 174 
24,4(X). .Jim Butler. . . 734 734 664 664 

466,980. .Jumbo Extension. 33 40 8 14 
183,085. .Kerr Lake. 25 4{4 

31 
2| 4A 

130,285. .La Rose Com. 3 Hi 
30,011. .Mason Valley, new. 

128,202. . McKinley-Darragh. 
lOJ lOJ 3 

2 21 1 iX 
13,.585. .Mines Co. of Am., new. 
0,393. . *Montana Tonopah. 

3A 31 2A 2A 
90 90 88 96 

5.5,150. .Mutual Mining Co. .59 71 48 .50 
2(X),404.. Nevada Hills. 14 I4 *43 *4() 

.S3,9(X). .*N. J. Mines Co. 17 19 17 
13,3,35. .*New 1 tah Bingham. 70 80 A 41 
84,0.80. .Nipissing Mines. 9 94 71 7i 
25,930. . *North Butte Devel. 28 A 

1 07,9.82. .Ohio Copper. 14 15 i 
H 20,9(X). .Oro. 8 84 74 

39,0.50. .Pacific .Smelters. A 
io‘ 4,()(X). . Re.scue Eula. 10 11 10 

31,420. South Utah M. & M. 3 1 A i 
2,1.50. .Standard Silver Lead. u lA 15 

211,925. Stewart Mining. 24 *>* lA 11 
L5,.800. Temiskaming. 13 1.5 124 14 

,740,290. .*Tonopah ^Ierger. 85 lA 48 52 
125,1.30. Tonopah Extension. « 214 n U 
4.5,o70. Tonopah M. of Nev'. OA 74 ^4 

? 144,,5(X). .Tonopah North Star. lA lA 99 
7.8,t>.50. Tularosa. lA lA 

5 .50. .Trinity Mining. .. 5 5 5 
02,030. .Tri-Bullion. 
.58,205. .Tuolumne Copper. 
59,9(X). .Union Clines. 

31 
-1 

4 
31 ! 

*6 

4 

*8* 
2,8(X). .United Copper. 14 14 

15 
i 4 

32(>,o09. . West Eml Cons. lA 1 lA 
444,UK).. *Wcst Knd Fxt. 10 12 2 4 
411,3(X). .*Wettlaufer .Silver M. 25 2.5 7 8 
25,842.. Yukon Gold. 3; 34 2 2A 

BONDS 

227,.5(X). .Braden Copper Os. 210 210 135 145 
102,(XX). .Braden Copjjer 7s. 
68,(XX) . Br.aden Cop. 7s, new. 

205 211 1.50 1.574 
2074 2074 168 170 

2,(XX). Chile Copi)er 7s. 984 984 984 984 
200,.i00. Ma.son \ alley Os. 10.5 105 60 60 

Aimtlamoimy aim 119)113 

Except for the changes made hy the new tarilf, the 
antimony industry in l!)ld was I'eatureless. The market 
was quiet throiiglioiit the year, [uices sagging generally 
from l()i/4C. per lb. for ('ookson’s and h^^e. for outside 
brands in January to 8% and i%c., respectively, in 
October, when tariff changes began to he reflected in the 
quotations. The import <luty on antimony, which had 
formerly been 1 i/oe. per Ih., was changed to 10% ad 

AVERAGE PRICES OF ANTIMONY 

(In Cents j)er Pound) 

-- - 1911 -. 1912 — 1913 
Cook- Ordi- Cook- Ordi- Cook- Onli- 
son’s U. S. nari(‘s son’s U. S. narics s()n’s U. S. narios 

January. .. 8.2.5 7.74 7.45 7. .53 7.47 6.88 9.94 9.5.3 8.97 
Februarv. . . 8.38 8 02 7.65 7.27 7.44 6.83 9.47 9.(X) 8.25 
March. . . 9. .56 9.13 9.(X» 7.6.5 7.5(> 6.86 9.28 8.8.5 8 18 
April. . . 9. .54 9 13 8. .52 8.0.5 7.7.5 6.94 9.13 8. .50 7.98 
^^ay. . . 9. .50 8.97 7.99 8.02 7.75 7 10 8.88 8.37 7.79 
June. . . 8.75 7 42 8.09 7.78 7.21 8.79 8.27 7.64 
.lulv. . 8. .50 7.35 8.42 7.96 7. .50 8..54 8.08 7 5.5 
•Vugu.st. . 8.44 7.94 7 .36 8..59 7.98 7.70 8..38 7 91 7.39 
Heptemlx'r. . 8.31 7.84 7.26 9.12 8..50 8.26 8..37 7.93 7 37 
October. 8.14 7.71 6.96 10.30 9.62 9 30 7.tX) 7.27 6.49 
Novemlx-r. . 7.97 7.61 6.92 10.39 9.86 9.30 7.62 7 30 6 4.5 
Deeember.. . 7.78 7.50 6.82 10.21 9 62 9 18 7. .50 7.2r» 6 1.3 

Year. . '8..59 8.16 7.54 8.90 8 26 7 76 8.73 8 22 7. .52 

ralorciu. This was followed by a corresiionding drop. 
The jirices at the end of the year wert' 7i4c. for Cook- 

son’s, 7i4f‘- for llallett’s and ()14e. for Hungarian, Chinese 
and outside lirands. 

There was no domestic mining or production of an¬ 
timony ores, though, of cour.se, there was about the usual 
production of antinionial lead, which is used largely in 
hearing-metal alloys. 

IBoifass 

The ])rice for borax in IDIJ ranged very steady at 
J%(rr4c. jier Ih. for (-aidoads. The demand, particularly 
from the enameling industries, was good. No imjiortant 
new sources of su])])ly were rejiorted during 1913, and the 
mines in San Bernardino and Ventura counties in Cali¬ 
fornia continued to su|)])ly all the borate minerals re- 
(jiiired for the entire country’s ])roduetion of borax. 
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immii 'imdls 

'File tables which folhtw show the dividends paid in 
mil and 1912, ami to date, hy the principal minin<j, 
nuJallur^dcal and holding companies of America. The 

ist includes practically all rnitcd States mining com¬ 
panies paying dividemls since IDOd, except a few which 
liavc ceased to have a separate corjiorate existence. 

'I'he total dividends amounted to $10,215,014 rc'ported 
in 19lit, while those of 1912 Here $08,716,540. In 
iK'ilhcr year are the ligures absolute, nor can they he. 
Certain corporations, and some of them not the least 
prolitahle, will make no jiuhlic re])ort of their divid(*nds, 
while, as in the ease of Nevada Consolidated and Utah 
Co|)pcr, some dividends are duplications of })ayments. 

'I’lic dividmids of tlu* metallurgical and ludding com- 
jianies cannot he simply added to those of the mining 
companies as a gage of total jirosperity. For instance, 
the dividends of the Guggenheim Kx})loration Co. are to 
a large extent du])lications of various mining compan- 
i.'s’ dividends. 'Phe U. S. Smelting, Refining & ^Mining 

Co. and the A. S. & 1\. Co., however, do not allow the 
(‘arning subsidiary corjiorations to he known, except 
ill rare instances, and much of the ])rorits of these' cor- 
I orations should jiroiierly show in mining dividends. 

However, since the ligures are based on the same com¬ 

panies, they are at least comparative, and the increase 
shown in dividends of $7,468,474, cannot but be most 
gratifying in view of the general recession in business 
which took ])laee in 19IJ. The prices of metals were, in 
general, lower, and (‘onsecpiently increased dividends must 
rellect enlarged operations, unless it he contended that the 
figures present jiartial distribution of surplus. Another 
unfavorable factor in 1913 was the strike in the Lake 
cojipcr district, which materially cut the ])rofits and divi¬ 
dends of the Ijake com|)anies. 

Owing to the fact the most mines ])rodnce two or more 
commercial metals, we have attem])ted no hard and fast 
distribution of companies as cojiper })rodncers, lead pro¬ 
ducers, etc. 

The ^Mexican mines listed are usually those in which 
United States capital is most interested. Drawing this 
line is to some extent a matter of opinion, and as drawn, 
excludes such noted dividend payers as Alacran, Boleo 
Xaica, San Felipe, Santa ^laria de la Paz, etc. In the 
Canadian mines it is believed that the field is covered 
completely, hut in any case, the 1913 and 1912 figures are 
coiujiarative, and show an increase from $21,212,929 to 
$21,591,930, while metallurgical and holding companies 
Jmn]> from $91,948,280 to $99,529,253. 

DIVIDENDS OF MINING COMPANIES IN THE FNITED STATES 

SHAKES DIVIDENDS PAID 

1!M2 101.1 
NAME OF COMPANY AND Par Per Per To Date Latest 

SITFATION Issued Value Share Total Share 'I’otal Total Date Amount 

Colo 1,41.S,<),S9 $ 1 S122,(M)4 Jan. ’ll S0.('0i 
Colo S0,(MM) 10 778,(MM) '09 0 04 

Xlich ■)(),(HK) 2.5 18.(M) 9(M),(MM) 22. (M) 1,1(M),(MM) 2,100,(MM) Oct. ’13 3.00 
aska Goltlfiolds. ■Mas. 2.'>(I,(MK) 5 142..500 Jan. ’10 0 15 

A aska Mcxiraii. K. Alas. 1S0,(MH) 5 1.25 225,(MM) l.(M) 18(),(MM) 3,273,381 Xov. ’13 0.20 
Alaska TroailwcII, ji. Alas. 2(K),(KK) 25 1.25 ti.50,(MM) '.5.(M) 1,0(M),(MM1 13,785,(MM) Dec. ’13 l.(M) 
\iaska I'nitfd, «. .Mas. 1S0,2(K) 5 1.80 124,KM) 2 .10 414,4))0 1,.576,7.50 Nov. ’13 0. .50 
Am. Zinc, Lead A Sm. . Kan. lt)7,2(M) 2.5 2.(M) 248,S(M) 1 (M) 172,420 985,820 Apr. ’13 0.50 

Xlont. tMMIU.IMH) 2.5 2.25 9,8(M,175 3.(M) 12,997,r)(M) 81,418,125 Oct. ’13 0.75 
Arennaut, K. Calif. 2(H),(MM) 5 1,2(M),(MM) June ’10 0.05 
.Irizoiia C’opiXT, pf. .\riz. l,2tit>,120 1.20 a 119,221 a 119,221 1,890,621 Nov. ’13 a 
.Vrizona CopixT, corn. .\riz. 1,.51<),S<.)(> 1.20 h 921,189 b 1,202,669 15,084,474 July ’13 0 .10 
Baiidad-C'hasc, (I,, pf Calif. S4,,S19 5 202,304 Jan. ’00 0.10 
Bald Butte, tr.s. Xlont. 2.'>0,(MH) 1 1,151,648 Oct. ’07 0.04 
Baltic, c. Xlich. 1(M),(MH) 2.5 7.(K) 7(M),(MM) 2 (M) 2(M),(MM) 7.9.5(),(MM) Dec. ’12 5 00 
Beck Tunnel, ({-x l. I'tah 0,10 04(),(MM) Oct. ’09 0 02 
Benton, z.l. Wis. 19t'),tHt7 1 10,040 Oct. ’08 O.OIJ 
Biiujham-New Haven, e. . I'tah 22.'<,(i90 5 0 10 68,607 0 20 45,738 319,057 Nov. ’1.1 0.10 
Board of Trade, z. Wis. 12(),(HH) 1 78,(MM) Jan. ’ll 0.05 
Bonanza Dev., (t. Colo. .1(M),(MM) 1 1,42.5.(MM) Oct. ’ll 0 20 
Boston-,Sunshine, k. I'tah l.-iO,2(K) 1 27,261 Nov. ’ll 0 031 
Boston A Montana, c. . Xlont. l.')(l,(MH) 2.5 71,825,(M)0 Feb. ’ll 4 (M) 
Prun.stviek, k. Calif. 19(MKX) 1 0.01 10,(MM) 0.06 21,4(M) 13,4(M) D<’c. ’1.1 0 06 
Pull., Beck A Champ., u... I'tah 1(M),(HH) 10 2,728,4(M) Julv ’08 0 10 
Putte .Mex. .Scott, c. Xlont. 74,(M)0 10 1 (M) 74,(MM) 1 (M) 74,(MM) 148,(MM) Oct. ’1.1 0 .50 
1 linker Hill Con., K. Calif. 2(XMMM) 1 0.87) 175,(MM) 0.62) 12.5,(MM) 711,(MM) Dec. ’13 0.05 
Bunker Hill A ,Sull., l.s. .. . Ida. 127,(XH) 10 2 45 7.52,100 2.50 817,.5(M) 14,720,2.50 Dec. ’13 0.25 
Butte A Ballaklava, c. Xlont. 2.oO,()(M) 10 12.5,(MM) .VuK. ’10 0.50 

1,3(M),(HH) 1 .52,(MM) ’10 0 01 
Calumet A .\rizona, e. .Xriz. ■t).')(),(MX) 10 4 2.5 2,5.14,.500 5. (M) 2,881,764 19,026,805 Dec. ’13 1 25 
Calumet A Heela, e. Xlich. 1(M>,(MK) 2.5 42. (Ml 4,2(MI,(MM) 32 (M) 3,2(M),(MM) 123,2.5(),(MM) Dec. ’13 6.(M) 
Camp Biril, r.s. Colo. l,l(M),l)ol 4.8() 0.72 801,9(M) 0.48 5;i4,624 9,6.50,836 Nov. ’13 0.24 
Camp Bird, pfd., «. f'olo. 4.8(i OK) 221,110 0.26 221,110 502,806 July ’13 0.18 
(:entennial-Eur., I.s.r.c. I'tah 1(M),(KH) 5 1.(M) 1(M),(M)0 3.(M) 30(),(MM) 3,9(M),(MM) Oct. ’13 1.50 
Center Creek, l.z. XIo. 1IN),(MX) 10 0 2.5 25,(MM) 0.30 K),(MM) 40.5,(MM) Nov. ’13 0.05 
Champion, e. Xlich. KMl.tMK) 2.5 12 (M) 1,2(M),(MM) 9.(M) 9(M),(MM) 8,.5(M),(MM) Oct. ’13 1.00 
('liff, K. ■Mas. 1()0,(MH) 1 0.10 10,())M) 0.25 25,(MM) 21(),0(M) Dec. ’13 0 05 
('liff, s.l. I'tah 1(M),(HN) 1 0.10 10,(MM) 0.10 .30,(MM) rO.(MM) Jan. ’13 0 10 
Olio. Gold DredginK. . Colo. UM),(MK) 10 0.7.5 75,(MM) l.(M) 1(M),000 3(M),(MM) Oct. ’13 0 25 
Colorado, I.s.k. I'tah 1,(HM»,(KH) 0.20 0 12 12(),(M)0 2,570,(MM) Deo. ’12 0.03 
Columlius Con., l.it.s.. I'tah 2S.o,.M0 5 226,812 Oct. ’07 0.20 
Commercial Gold. Dre. l,7.o(),(MK) 1 41,7.50 Dec. ’00 0.00 
Comstock PhiMMiix, s. . . Nev. StMf.tHM) 1 40,000 Nov. ’ll 0.0.5* 
Chief ('on., s.l. I'tah S71,184 1 0 20 174,277 174,277 .\Uft. ’13 0.10 
Chino, c. .\riz. 8.X8,,7(K1 5 2 2.5 1,917..540 lr017,140 Dec. ’13 0.75 
Con. il(*rrur., i;. I'tah l.tMMMXX) 1 o.oi 10,(MM) 0 10 10,000 3,44.5,313 Julv ’13 003 
Continental, z.l. XIo. 22,(MM) 2.5 1 (M) 22.(MM) 1 (M) 22,0(M) 207,0(M) Julv ’13 0 .50 
Copper Kanpe Con., c. Xlich. 184,1,8.5 100 2.(M) 786..892 2 75 1,084,190 13,084,001 Oct. ’13 0.50 
Dalv-.IiidKe, s.l. I'tah 1(M),(MM) 1 0.75 225,(MM) 0 40 180,(MM) 865,000 Dec. ’13 0.15 
Dalv West, s.l. I'tah 180,(MM) 20 1.20 216,(MM) 0 15 27,(MM) 6,(MMi,000 .Tan. ’13 0.15 

K(),()(X> 875,000 ’ll 
Dr. .lack Pot Con., ft. Colo. 3,(MM),IMM) 0.10 4.5;(MM) XIar. ’ll 0.00 
Dr>e Run, 1. XIo. ti.5,782 100 (i.(M) 194,698 5.00 .128,844 3,,5.50,960 Dec. ’13 0.76* 
P’lkton Con., k. Colo. 2,.500,(MM) 1 ().()(> 1.50,(MM) 0.08 2(M),0(M) 3,270,4(M) Nov. ’13 0.02 
P'l Pa.so, g. Colo. 49(»,(MM) 5 0.13 112,.5(M) 0 12J 61,2.5() 1,6,58,,545 XIar. ’13 0.12 
Dunkin, g. Colo. 2(M),(MM) 1 • 0.05 10,0(M) 10,(MM) Oct. ’13 0.0,5* 
Eaitle A Blue Bell, ft.s.l. I'tah 891,14(1 1 0 20 178,629 178,620 Nov. ’13 0.05 
Ernestine, g.n. N. -M. .10(),(MM) .5 0 40 120,000 0.15 4.5,(MM) 165.(MM) XIar. ’13 0.05 
I'ederal XI. A Sm., com... . Ida. (iO,(MM) 100 2,708,7.50 Jan. ’(M) 1 .50 
Federal M. A Sm., pf. Ida. 120.(MM) KM) 6.00 749,131 6 00 749,131 8,387,643 Dec, ’13 1 .50 

1,0.5(),(MM) 1 840,(MM) *11 
Frances XIohawk, g. Nev. ■9l2,(M)0 1 546,(MM) Jan. ’08 0 05 
Free CoinaKc, k. Colo. 10,000 100 180,000 Dec. ’09 1 00 
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DIVIDENDS OF MINING COMPANIES IN THE UNITED STATES—Continued 

SHARES DIVIDENDS PAID 

1912 1913 

NAME OF COMPANY AND Par Per Per To Date Latest 
SIT1.4TION Issued V’alue Share Total Share 'I'otal Total Date Amount 

Cali.. 200,(MK) 2.50 0.24 48,000 0.24 48,(XX) 218,000 Dec. ’13 0.02 
Wis 1,2.'>0 1(X) 22. (X) 27,258 140,202 Nov. ’12 2.(X) 

Gemini-iveystone, r.s Utah .'■>,000 100 0 (X) 30,(XX) 20.00 100,000 2,230,(XX) Dec. ’13 10. (X) 
Colo. 1,000,000 1 1,35(),(XX) Feb. ’(X) 0.02 

Gold Dollar Con., g. Colo. 2,500,000 1 0 02 50,000 1(X),(XX) Dec. ’12 0.(X)i 
Colo. 5,750,370 1 1,407,319 Dec. ’ll 0.03 
Colo. 1,800,(M)0 1 ().(X){ 4,.5(X) 31,.571 Nov. ’12 ().(X)i 
Colo. 1,500,(KX) 1 0 24 3tX),(XK) 0 27 40.5,(XX) 2,.59.5,(XX) Dec. ’13 0.03 

400,(KX) 5 140,(XX) Mar. ’10 0 05 
Utah 0 07 70,(XX) 0 OO (X),(XX) 130,(X)() May ’13 0.03 

Goldfield Alamo, s.l. Nev. 7(K),0(K) 1 42,(XX) May ’10 0.03 
Nev. 922,(KM) 1 92,111 Nov. ’(X) 0.10 
Nev. 3,.5.58,307 10 l.(X) 5,094,294 0.70 1,491,403 20,330,470 Oct. ‘13 0 40 
Utah .5(K),IKK) 1 0.10 50,000 0 1.5 7.5,(XX) 1,54.5,750 Sept. ’13 005 
Colo. l,650,0a) 1 0.01 10,.500 209,(XX) Nov. ’12 0.01 
Calif. 9(K),000 1 0 07 03,(XX) 0.12 108,(XX) 971,(XX) Dee. ’13 0 01 
Ida. 1,000,(KK) 0 25 0 30 3(X),(XX) 0 32 320,(XX) 2,97(),(XX) Dec. ’13 0.02 
Ida. 1,(KX),0(X) 1 ().(X) (XX),(XX) 1. .50 1,.5(X),(XX) 5,.5(X),(XX) ’13 
S. D. 2.50,(XX) 100 0.(X) 1,310,400 7.80d 5,422,320 34,27 l,9.i0 Dec. ’13 1 65 

4(X),(XX) 5,042,(XX) ’07 0 Oix 
Wash. 1(X),(XX) 1 2.5,(XX) Dec. ’ll 0.124 
C do. 12,0.55 1 0 315 4,058 28,102 S<‘pt. ’12 0 111 
C.)lo 1,G60,(X)7 1 0 (X)5 8,333 ().(X)5 8,333 210,832 July ’13 0 (X' J 
Utah 1,000,(XX) 0.10 0 37 37(),0(X) 0.40 4(X),(XX) 1,77(),(XX) Oct. ’13 0 10 
Colo. .5(X),(XX) 20 0 40 2(X),0(X) 0.40 2(X),(XX) 4,8.5(),(XX) Oct. ’13 0 10 
Mi-h. 1.50,(XX) 25 1 (X) 1.5(),(XX) 1.5(),)MX) Mar. ’13 1 .(X) 
C dif. 390,(XX) 10 378,3(X) ’ll 0 09 

Jerry Johnson, ft. Colo. 2,.5(K),(KK) 0 10 0 10 2.5,(XX) 17.5,(MX) Aug. ’12 0 01 
Jumbo Ext., g.s. Nev. 971,0.57 1 97,1 (Ml July ’ll 0 10 
Kendall, g. Mont. 50(),0(X) 5 0.10 .50,(XX) 1,47.5,(XX) Nov. ’12 0.10 

Calif. 1(K),(KX) 100 1,831,(XX) ’10 0 03 
Kinjt of -Arizona, g. .\riz. 2(X),(XK) 1 390,(XX) Aug. ’(X) 0 12 
Klar-Piquette, z.l. Wis. 20,(KX) 1 3. .50 7(),(XX) 1.25 2.5,(XX) 187,.5(X) .\pr. ’13 0.50 

■Mas. 2(),(XK) 100 1,50 (X) 3,(XX),(XX) .50. (X) 1,(XX),(XX) 4,(XX),(XX) ^^ay ’13 50. (X! 
W ash. 1,0(X),(XK) 3 0.01 1(),(XX) 0.025 2.5,(XX) 7(),(XX) ’13 

Liberty Bell, g. Colo. 130,.5.51 5 2. .50 320,377 1,452,338 Sept. ’12 
Little Bell, l.s. Utah 3(K),(HK) 1 7.5,(XX) Mar. ’ll O.O,'; 

1,000,(X)0 1 43(),(XX) *08 
MacNamara, s.g. Nev. 7281341 1 4();213 May ’10 ().()2i 
Mammoth, g.s.c. I’tah 4(X),(XX) 25 0 15 (X),(XX) 0 0.5 2(),(XX) 2,3(X),(XX) July ’13 0 05 
Manhattan-Big Four, g.... Nev. 702,(KK) 1 30,480 .4ug. ’ll 0 02 
Mary McKinney, g. Colo. 1,3(X).2.52 1 0. ()() 78,.555 0.08 104,740 1,(X)7,0.58 Oct. ’13 0 Oi 
May Day, g.s.l. Utah 8(X),)KM) 0 25 0 03 24,(XX) 0 03 24,(XM) 132,(XX) Fed). ’13 0 ()5 

201 .(XX) 2 .50 2(),1(X) ’ll 0 10 
.4riz. 744,404 5 1. .50 1,1(X),112 2 (X) 1,48.8,808 2,.588,92() Nov. ’13 0.56 

Mohawk Min. Co., c. Mich. 1(X),(XX) 25 3 .50 3.5(),(XK) .5.(X) .5(X),(XX) 3,17.5,)XX) .\ug. ’13 2 )X) 
Monarch-Madonna, g.s.l.. Colo. 1,0(X),)XX) 1 4)),)XX) May ’ll 0.01 

Nev. 921,805 1 0.20 184,373 488,.5.88 Dec. ’12 0 1(} 
Moscow M. & 'I., g.s.c.z. . I’tah 817,(XX) 1 0 03 24,.528 40,180 Mar. ’13 0 01 

Colo. .5(X),(XX) 1 27.5,) XX) Dec. ’ll 0 0] 
Calif. 2,50,(XX) 25 4,210,2rX) Mav ’08 0 44 
Calif. 1(X),(XX) 7 1,84(),)MK) July ’ll 0 40 
Nev. 7.50,(XX) 1 0.28 210.0(X) .570,)XX) May ’ll 0 10 
Nov. 1,999,524 5 2.(X) 3,998,837 2.00 3,958,924 14,727,2/1 Dec. ’13 0 874 

Nevada Douglas, c. Nev. 1,(XX),(XX) 5 0 125 12.5,(XX) 125,(XX) Feb. ’13 0. 124 
Nevada Hills, g. Nev. 740,(XX) 5 .373,)XX) Dec. ’07 0 10 
Nevada Wonder, g.s. Nev. 1,4(X),(XX) 1 0 20 281,399 281,399 Nov. ’13 0 10 
New Century, z.l. Mo. 330,(XX) 1 237,(XX) Oct. ’09 OOl 

Calif. 1(X),(XX) 5 2.10 210,(XX) 0 70 7)),(XX) 1,73(),)XX) Dec. ’13 0 10 
Mont. 41(),(XX) 15 1.70 697,(XX) 2 (X) 82(),)XX) 11,275,(MX) Oct. ’13 0 .50 
Calif. 2.50,(XX) 10 1 20 3(X),(XX) 1 20 3(X),(XX) 4,0.80,9,89 Dec. ’13 0.00 

Old Dominion M. & Sm., c. .'Xriz. 102,(XX) 25 4. .50 729,(XX) 5 (X) 8(M),)XX) 11,2))4,(XX) Oct. ’13 1 25 
Nev. 201,(XX) 3 0 10 2(),ltX) 2,()08,3)M) Jair ’12 0. 10 
Utah 898,978 0 25 0 (Mi 53,938 0.02 17,980 .80,907 Jan. ’13 0 02 

Optimo, z. Wis. (490 100 43 (X) 21,070 20,400 Nov. ’12 5.00 
Oroville Dredging. Calif. 70().(XX) 5 1,383,037 Dec. ’(X) 0 124 

Mich. 90,1.50 25 12 .50 1,201,875 10 .50 1,(X)9,.57.5 11,891,12.5 Oct. ’13 2.(X) 
Mo. 98,(XX) 5 0.075 7,3.50 2.52,3.50 Oct. ’12 0 074 

Parrot, c. Mont. 229,8.50 10 0 00 137,(M)8 0 (X) 137,908 7.29)).327 Nov. ’13 0 1.5 
Pearl Con., g. Wash. 1,909,711 0 181,422 Dec. ’10 0 02 
Pharmacist, g. Colo. 1,.VX),(XX) 1 87,.5(X) Fed). ’10 0014 
Pioneer, g. .Mas. 5,0(X),(XX) 1 2,041,.520 Oct. ’ll 0 03 
Pittsburgh-Idaho, 1. Ida. 1,(XX),(XX) 1 0.20 1(X),0(X) 210,810 Oct. ’12 004 
Pittsburgh-Silver Peak, g Nev. 2,7!K),(XX) 1 0. 18 .5(X),2(X) 0 00 107,4(X) 059,0(X) Nov. ’13 0 02 
Portland, g. Colo 3,(XX),(XX) 1 0.08 24(),(XX) 0 10 3(X),(XX) 9,387,080 Dec. ’13 0 02 

101,(XX) 10 42(),(XX) ’(>7 0 ]() 
Ouilp, g. Wa.sh. 1,5(X),0(X) 1 0.01 1.5.(XX) 07,.5(X) Fe\>. ’12 OOl 
Quincy, c. Mich. 110,(XX) 25 .5.(X) 550.(X)2 3 75 412,.5(X) 2(),842,.5(X) •Sept. ’13 1 .(X) 

l,482,43(i 1 125 1,031,409 1,031,409 Dec. ’13 0 374 
Republic, g. Wash. 8,50(),(XX) 1 OOl 8.5,(XX) 17(),(XX) Nov. ’12 0.01* 
Rochester, l.z. Mo. 4,9(X) 100 ()..5() 2,4.50 190,840 July ’12 ()..5() 
Round Mt., g. Nev. 860,420 1 0 04 34,901 303,305 Aug. ’13 00-4 
,St. Jo.seph, 1. Mo. 1,0(X),(XX) 10 ().(X) (XX),(XX) 0 .50 .5(X),(XX) 9,0.58,3.57 Dec. ’13 0 10 
Seven Tr. Coalition, g Nev, 1,.5(X),(XX) 1 0 025 37,.5(X) 37,.5(X) July ’12 0.024 
Shannon, c. .■Vriz. 3(X),(XX) 10 0.50 1.5(),(X)0 0 .50 1.5(),(XX) 7.5(),(XX) Jan. ’13 0.50 
Shattuck-.\rizona, c. .\riz. 3.50,(XX) 10 1 . .50 .52.5.(XX) 1,.57,5,(XX) Oct. ’13 ()..5() 
Silver King Coalition, l.s.. Utah l,25t),(XX) 5 0 2.5 312,.5(X) 0.30 37.5,(MX) 2,340.585 Dec. ’13 0 15 
Sioux Con., l.s.g.. Utah 740,389 1 872,(X)7 July ’ll 0 04 
Skidoo, g. Calif. 1,(XX),(XX) 5 0.0.5 .50,(XX) 27.5,(MX) May ’12 0 05 
Snowstorm, c.g. Ida. 1,.5(X),(XX) 1 00.5 7.5,(XX) 0 045 112,403 1,192,103 Oct. ’13 ().(X)4 
Standard Con., g.s. Calif. 178,394 10 0 10 17,893 0.25 44,.598 5,274,207 Nov. ’13 0.25 
•Stratton’s Ind., g. Colo. 1,(XX),)XX) ().(X) 0 12 121,-5(X) 0 12 )X),7.5() 42.5,2.50 May ’13 0.00 
Success. Ida. 1,50(),(XX) 1 0 12 180,(XX) ()()(> 90,(XX) 93(),(XX) June ’13 0.01 
•Superior & Pitts, c. .-\riz. 1,499,792 10 1 28 1,919,.337 1 ,52 2,279,()88 .5,939,184 Dec ’13 0.38 
•Silver King Con., l.s. Utah’ 02(),(XX) 1 0 .50 31(),(XX) 31(),(XX) Dec. ’13 0.25 
Stewart, s.l. Ida. 1,238,202 1 0 325 402,415 402,415 Dec. ’13 0 10 

Mich. 00,(XX) 25 9,42(),(XX) *07 4 00 
Tennessee, c. Tenn. 20(),0(X) 25 2 .50 .5(X),()00 3 7.5 7.5(),(XX) .3,8.50;2.5() Dec. ’13 0 75 
Tomboy, g.s. Colo. 3(X),(XX) 4.86 0.(X) 188,325 0.90 .301,320 3,332,245 Dec. ’13 0.48 
Tonopah-Belmont, s.g. Nev. 1,.50(),(XX) 1 1 .(X) 1,.5(X),(XX) 1 10 1,0.50,(XX) 5,243,(X)3 Nov. ’13 0 10 
Tonopah Ext., g.s. Nev. 943,433 1 0.05 47,172 0.075 70,704 4(X),904 Oct. ’13 0.05 
Tonopah of Nev., s.g. Nev. 1,0(X),(XX) 1 1. (X) i,(xx),;)no 1 4.5 l,4rX).(XX) 11,1(X),(XX) Oct. ’13 0 25 
Tri-Mountain, c. Mich. 1(X),(XX) 25 3.(X) 3(X),(XX) 2.(X) 2(M) (XX) 1,4.5(),(XX) Dec. ’13 2.(X) 
Tuolumne, c. Mont. 8(X),(XX) 1 0.20 1(X),(XM) ,52(),(XX) May ’13 0 10 
Tom Reed, g. .\riz. 909,.5.5.5 1 0.57 518,445 O.OO (XX),3()!> 1,01(),(X)8 Dec. ’13 0.00 
Uncle Sam, g.s.l. Utah 500,(XX) 1 495,)XX) S<-pt. ’ll 0.05 
United Copper, com. Mont. 4.50,(XX) 100 5,902,.500 Aug. ’07 1 75 
United Copper, pf. Mont. .5(),(XX) 100 1 ..5(X),(XX) Mav ’07 3 (X) 
United, z.l., com. Mo. 92,4(X) 5 27,490 Oct. ’08 0.05 
United, z.l., pf. Mo.. 19,.5.50 25 .312,782 Jan. ’08 ()..50 
United (Crip. Ck.) g. Colo. 4,0(X),10() 1 440,4.35 . Jan. ’10 0 04 
United, c. Wash. 1,0(X),(XX) 1 0.04 40,000 40,(XX) Nov. ’12 0.01 
United Globe, c. Ariz. 23,(X)0 100 20. (X) 4(X),000 30.00 69(),(XK) 1,529..5(X) Oct. ’13 7.50 
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SHARES DIVIDENDS PAID 

1912 1913 
NAME OF COMPANY AND Par Per Per To Date Latest 

SITUATION Issued Value Share Total Share Total Total Date Amount 

United Verde, c. Ariz. 3(K),(XX) 10 6.00 1,8(X),(XX) 6.75 2,025,000 33,472,000 Dec. ’13 0.75 
Utah (Fish Spr’gs ), s.l Utah 1(X),(X)0 10 281,860 Dec. ’10 0.02 
Utah Copper, c. Utah 2,797,182 10 3.00 4,729,747 3.(X) 4,746,645 20,978,865 Dec. ’13 0.75 
Utah Con., c. Utah 3(K),(XX) 5 1.50 450,(XX) 1.50 450,000 7,950,000 Nov. ’13 0.50 
West Phul Con., g. Nev. 1,868,486 1 0.05 93,424 93,424 Nov. ’13 0.05 
Yosc'mite, g. Calif. 24,(KK) 10 1.20 28,800 1.20 28,8(X) 97,183 Dec. ’13 0.10 
Valley View, g. Colo. 1,(KM),(KK) 1 240,000 24(),(XX) Dec. ’ll 0 04 

251,(MX) 1 207,.5(X) 0 04 
Vindicator Con., g. Colo. 1,5(X),(XX) 1 0.12 180,(XX) 0.12 180,(XX) 2,767;.5(X) Oct. ’12 0.03 
Wa.sp No. 2, g. S.D. 5(X),(XX) 1 0.17 85,(XX) 0.11 55,(XX) 436,966 Oct. ’13 0.01 
Wellington, g. Colo. 10,(XX),(XX) 1 0.01 100,(XX) 0.01 1(X),000 300,(XX) July ’13 0 OOJ 
Wolverine, c. Mieh. 60,(XX) 25 10.00 6(X),(XX) 5.00 300,(XX) 7,74(),(XX) Apr. ’13 5 (X) 

1,5(X),(XX) 1 172,.500 0 00} 
Yak, s.l. Colo. 1,(XX),(XX) 1 0.02 20,(XX) 1,4371685 .)uly ’13 0.02 
Yankee Con., s.l.g. I'tah 1,(XX),(XX) 1 0.01 10,(XX) 192,.5(X) Jan. ’13 0.01 
Yellow Aster, g. Calif. 1(X),(XX) 10 0 .50 50,000 0 60 60.(XX) 1,186,7.89 Dec. ’13 0.05 
Yellow Pine, z.l.s. Nev. 1,(XX),(XX) 1 0 13 123,.5()8 0.23 219,.5(X) 343,(X)8 Dec. ’13 0.02 
Yukon Gold, g. .Mas. 3,5(X).(XX) 5 0 30 1,050,(XX) 0 30 1,0.50,(XX) 5,572,.500 Dec. ’13 0.07} 

$68,776,540 *76.‘545.ni4 *992 961 894 

IRON, INDUSTRIAL AND HOLDING COMPANIES 

Amalgamated, c. Mont. 1,538,879 $1(X) 4.00 6,155,517 6.00 9.233,276 81,276,429 Nov. ’13 1.50 
Am. Sm. & Ref., com. U. S. 500,(XX) 1(X) 4.66} 2,333,333 4.00 2,0(X),(XX) 25,;i33.333 Dec. ’13 1.00 
.Am. Sm. & Ref., pf. u. s. 5(X),(XX) 1(X) 8.16} 4,083,333 7 00 3,5(X),0(X) 46,458.333 Dec. ’13 1.75 
.Am. SmelWrs, pf. A. u. s. 17(),(XX) 1(X) 6.50 1,1().5,0(X) 6.00 1,()2(),(XX) 8,130,(XX) Oct. ’12 1.50 
Am. SmelU'rs, pf. B. u. s. 3(X).(XX) 1(X) 5.41} 1,625,000 5 00 1.5(X),(XX) 12,3.57 ,(XX) Oct. ’12 1.25 

1,(XX),(XX) 15 . 4,7(X).(XX) ’ll n 
Cambria Steel. Penn. 9(X),(XX) 50 2.50 2,250,0(X) 2 50 2,2.50.(XX) 18,460,(XX) Nov. ’13 0 62} 
Crucible Steel, pf. Penn. 244,365 1(X) 7.00 1,710,552 7 (X) 1,710,.5.52 15,028,537 Dec. ’13 1.75 
General Development. U. S. 26,000 1(X) 1.50 39.(XX) 2,808,(XX) June ’13 1.50 
(ireat Nor. Ore. Minn. 1,50(),(XX) 1(X) 0 .50 750,(XX) 0 50 750,(XX) 9,7.50,(XX) Nov. ’13 0.50 
Guggenheim Expl. U. S. 831,732 25 2.50 2,079,330 3 75 2,287,263 16,977,258 Oct. ’13 0.75 
Inter’l Nickel, com. u. s. 379,253 1(X) 20. (X) 2,786,1.55 10.50 3,982,1.59 11,037,449 Dec. ’13 2.50 
Intern’l Nickel, pf. u. s. 86,661 1(X) 6.(X) 519,966 6.00 534,756 7,690,046 Nov. ’13 1 50 
Intern’l Sm. & Ref. u. s. 1(X),(XX) 1(X) 8.(X) 800,000 8.00 800,(XX) 3.5(X),(XX) Dee. ’13 2.00 
Lackawanna Steel. pf<l. .. N. Y. 349,780 1(X) 6.2.5 2,186,125 2,186,125 Dec. ’13 1.75 
National lead, com. N. Y 2(X>,.554 100 3 (X) 619,656 3.(X) 619,660 7,796,224 Dec. ’13 0.75 
National lead, pf. N. Y. 243,676 1(X) 7.00 1,705,7.32 7.00 1,705,732 27,560,940 Dec. ’13 1 75 
Old Dominion, e. Ariz. 293,245 25 3 75 1,172,976 5.00 1..566,764 4,680,300 Oct. ’13 1 25 
Penn Salt. Penn. 1(X),(XX) .50 3 (X) 300,(XX) 3.(X) 300,(XX) 16,().58.(XX) Oct. ’13 1.50 
Penn Steel, pf. Penn. 165,(XX) 100 6 00 990,(XX) 4.00 660,(XX) 13,201,(XX) Nov. ’13 2.50 
Phelps, Dodge & Co... U. S. 449,346 100 15.50 6,750,(XX) 16 50 7,425,0(X) 30,371,527 Dec. ’13 5.(X) 
Rei)ublie I. & S., pf. U. S. 204,1(59 100 5.25 1,071,888 8.(X) 1,633,3.53 14,151,0.57 Oct. ’13 1.75 
St. Marv’s Min. Land.. . . Mieh. 16(),(XX) 25 2 (X) 320,0(X) 3 00 480,(XX) .5,240,(XX) Dec. ’13 1.00 
Sloss-Sheffield, com. Ala. 1(X),(XX) 100 . 2,608,(XX) Dee. ’10 1.25 
Sloss-Sheffield, pf. Ala. 67,(XX) 1(X) 7.00 469,(XX) 7.00 469,000 6,196,6.50 Oct. ’13 1.75 
Uni. Metals Stdiing. U. S. 5(),(XX) 100 . 11,.5.5(),(XX) Jan. ’ll 1.00 
U S Red & Ref. 99,646 100 . 1,3(X),294 ’07 0 01 
U. S. Steel Corp., pf. u. s. 3,(X)2,811 100 7.(X) 25,219,677 7.00 25,219,677 364;269;i07 Nov. ’13 1 75 
U. S. Steel Corp., com. . . . u. s. 5,083,025 1(X) 5 (X) 24,41.5,125 5.(X) 24,415,125 2(X),.562,182 Dec. ’13 1.25 
U. S. Sm.. Ref. & Min., com u. s. 351,073 .50 2 25 789,984 3.(X) 1,053,315 5,572,183 Oct. ’13 0.75 
U.S.Sm., Ref. & Min., pf. . u. s. 486,269 .50 3 .50 1,702,120 3.50 1,702,120 12,965,225 Oct. ’13 0.87} 
Vulcan Detinning, pfd. u. s. 15.(XX) 1(X) 7.(X) 10.5,0(X) 24 (X) 367,.500 1,1.55,000 Nov. ’13 21.00 
Warwick I. & S. u. s. 148,671 10 0 80 118,936 0 80 118,9.3() 988,616 Nov. ’13 0.40 

Total. $91,948,280 $09,529,2.53 $991,978,815 

FOREIGN MINING COMPANIES 

Amparo, g.s. Mex. 2,(KX),()()0 $1 0.12 24(),(XX) 0 16 320,000 1,240,884 Nov. ’13 0.04 
Ajuehitiun, g.s. Mex. .50,(KX) 5 l.(X) 50,(XX) . 212,.500 Oct. ’12 0 25 

Mex. 446,496 20 ’(>7 
Beaver Con., s. Ont. 1,99(),49() 1 0.09 179,967 0 03 59,989 409,879 Dec. ’13 0 03 
Blanca v .Anexas, s... . . Mex. 14(),(XX) 10 0.90 126,0(X) 1.80 315,0(X) 1,880,0(X) Dec. ’13 0.90 
B. C. Copper, c. B. C. .591,7(X) 5 0.30 177,512 0.15 88,7.56 615,198 Jan. ’13 0.15 
Buffalo, s. Ont. l,(XX),(XX) 1 0 27 270,000 0.56 560,000 2,477,(XX) Nov. ’13 0.07 
Butter’s Salvador, g. C A. 1.5(),(XX) 4. .86 0.48 72,900 0 72 109,3.50 3.802,0.50 Aug. ’13 0 36 
Canadian Gold6elds, g. Can. 6(X),(XX) 0 10 0.(X)1.5 (X),0(X) 0.(X)3 120,000 18().(XX) Oct. ’13 0.0015 
Chontalpan, g.s.l.z. Mex. 7.(XX) 0.25 l.(X) 7,000 4.(X) 29,750 36,750 Dec. ’13 0.50 

Out 1,.5(X),(XX) 1 . 139,38.5 *09 
.5jXX),(XX) . 188!4(X) Ai^p *09 

Cobalt Lake, s. Out. 3,(XX),(XX) 1 0.10} 315,000 31.5,(XX) Nov. ’13 0 02} 
Coniagas, s. Ont. 8(X),(XX) 5 1.65 1,.320,(XX) l.(X) 1,280,0(X) 5,.5(X),(XX) Nov. ’13 0.70' 
Crown Reserve, a. Ont. 1,768,814 1 ().(X) 1,061,288 0.48 849,031 5,447,947 Dec. ’13 0.02 
Cobalt Town Site, s. r . . . . Ont. 199,282 4.86 1.98 387,.399 1.92 363,188 75()„587 Nov. ’13 0 24 
C'obalt Town Site, n il Ont. 45.011 1 11 (X) 471,(XX) 8.25 371,514 842,514 Oct. ’13 0 12'. 
Cananea Centr.al, o. Mex. 6(X),(XX) 10 0 (X) 36(),(XX) . 360,(XX) Mar. ’12 0 60' 
Con. M. & S. of Can. Can. .58,0.52 KX) 4 (X) 232,176 4.00 2.32,176 1,246.237 Oct. ’13 2.(X) 

Mex. 4no,(XX) . 1,374,866 *u 
Dos Ivstrellas, g.s. Mex. 3(X),(XX) 0 .50 7..50 2,250,000 5.25 2,025.(X)0 10,335,000 Dee. ’13 1.50 
Eneitlo y .Anexas, s. Mex. 3,(XX) 10 1.00 3,000 4 (X) 12,(XX) 1.5,0(X) Apr. ’13 l.(X) 
FJ Favor, g. Mex. 3,5(X),(XX) 1 004 140,(XX) 140.(XX) Oct. ’13 0.01 
El Oro, g.s. Mex. 1,147,.500 4.86 0.48 557,686 . 8,947,260 Julv ’12 0.24 

Mex. 2(X),()2() 2 . 140,410 ’ll 
Ksix-ranza, s.g. Mex. 4.5.5,(KX) 4.86 0.72 331,794 0 48 331.()9.5 11,830,4.55 July ’13 0.24 
Granby, s.l.e. B. C. 148,481 100 6 (X) 890,884 5,087,915 Dec. ’13 1,.50 
Greene Cananea, c. Mex. 418,288 KX) 0.75 1,819,87; 1.20 1,(X)3.143 2.913,020 Dee. ’13 1 25 
Greene C’on. Mex. 1,(XX),(XX) 10 1.40 1,4(X),(XX) 0 95 9.50,OtX) 8,544,4(X) Nov. ’13 0.50 
Guanajuato D., pf., s. Mex. 1(),(XX) 1,(XX) . 274,3.56 Jan. ’ll 3 00 
Hedlev Gold. B. C. 12(),(XX) 10 3.(X) 3(X),(XX) 3 (X) 360,000 1,223,.52() Dee. ’13 1.50 
Ilollinger, g. Ont, 6(X).(XX) 1 0.45 270,(XX) 1 95 1,170.(XX) 1,440,000 Dee. ’13 0.30 
Jimulco, e.s. Mex. 10,(XX) 100 3 00 30,000 1 00 K).0(X) 1.015,(XX) Mar. ’13 1 (X) 
Kerr Lake, s. Ont. 600,(XX) K 1 00 (XX),(XX) 1 (X) (■)0(),(X)0 4,920,(XX) Dee. ’13 0.25 
La Rose Con., s. Ont. 1,498,625 5 0.47} 711,847 1.00 1,498,624 4,637,803 Oct. ’13 0 25 
Le Roi No. 2, g. B. C. 120,(XX) 24.25 0.48 .58,320 0.36 43,740 1,472..580 Jan. ’13 0 .36 
Luekv Tiger Com., g. Mex. 71.5.000 10 0,45 336,208 0.63 390,66.3 2,054,472 Dec. 13 0 (Xi 
MeK.-Dar. Sav., s. Ont. 2,247,692 1 0.40 899,769 0 46 1,023,9.37 3,8.56,026 Nov. ’13 0 06 
Mexican, 1., pf. Mex. 12,.5(X) 100 3.50 4.3,7.50 . 1,018,7.50 Mav ’12 3 .50 
Mexico Mines of KlOro, g.s. .Mex. 180,(XX) 4.86 4.50 796,940 3.36 787,320 4,108,825 Dee. '13 0 96 
Mines Co. of .Am. Mex. 90(),(XX) 5 0 15 1.35,000 0 37} 337,.500 5,050,(XX) Julv ’13 0.12} 
Montezuma, 1., pf. Mex. .5,(XK) 100 7 (X) .35,000 . 402,0(X) Nov. ’12 3.50' 
N. Y. & Hond. Ros., g.. . . C. A. .500,(XX) 10 0 35 70,(XX) 0.70 140,(XX) 3,270,000 Dee. ’13 0 .30 
Nipis.sing, s. Ont. 1,2(X),(XX) 5 1.50 1,8(X),(XX) 1.50 1.800.(XX) 10,890,(XX) Oct. ’13 0 37} 
Nova .Scotia, C. & S., com. N. S. 6(),(XX) 100 6.(X) 360,000 6.00 .3tX).(X)0 4,170,0(X) Oct. ’13 1 .50 
Nova .Scotia, C. . & S., pf.. N. S. lO.(XX) KX) 8.(X) 84,800 8.(X) 82,400 1,100,000 Oct. ’13 2 (X) 
Pefloles, s.l.g. Mex. 120,000 15 5 (X) 60,000 2 .50 300,000 6,361,687 June ’13 1.50 
Peregrina M. & M., pf. Mex. 10,000 100 . 328,6.56 Sept. ’10 3.50 
Pinguico, pf., s. Mex. 20,(XX) 100 3 00 60,000 . 660,(X)0 Apr. ’12 3.00 
Right of Wav Mines, s.. . . Ont. 1,685,.500 1 . 202.2(X) Dee. ’ll 0 02 
Rio Plata, s. Mex. 373,4.37 5 0.05 18,696 345,714 Feb. •13 0 05 
San Rafiiel, g.s. Mex. 2,400 25 2.90 6,9(X) 0.50 1.200 1,441.184 Sept. ’13 0.50 
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Santa Gertrudis, g.s. Mex. 1,.36,S,(MM) 4.86 1.20 1,662,1,54 0 24 304,5(M) 2,090,792 July ’13 0 24 
San Tov. Mex. 6,(XK),(HM) 1 0.01 ()0,(H)0 0 02 120,(M,;) 540,0(H) July ’13 o.oi 
St'nt'ea-Sujx'rior, s. Ont. 47t),S3l) 1 0 .52i 309,940 3(H),940 Dee. ’13 0.12| 

34 IK) .Sontresa, g.s. Mex. 19,2(M) 20 3,979,240 Jan. ’ll 
Standard, s.l. B. C. 2,(K)0,IMK» 1 0.211 42.5,(M)0 0 :io 6.50,(MM) 1,07.5.(HH) Dec. ’13 0.02J 

003 Tiniiskaniing, s. Ont. 2,.5(K),tXK) 1 0.12 :l(H),0(K) 0 09 22.5,(MK) 1,.5:14,1.5.5 -Apr. ’13 
Teni. A Hud. Bav, s. Ont. 7,7t)l 1 24.(H» 186,264 21 .(H) 162,981 1,870,401 Nov. ’13 3.(M) 
Tretlu'wav, s. Ont. l,l«M),(MK) 1 0.20 2(X),(MK) 0. 15 1.50,(H)0 1,(H)1,998 Dee. ’13 0 05 
Wettlaufer-I.orrain, s. Ont. 1,416,590 1 0.20 2,s:i,:hs 0 10 141,6.59 (Ki7,-405 Get. ’13 0.05 

Total. .921,212,929 $21 ,.501,930 $146,96;,74.5 

a Two 6 New .-ierieM only, c Iloldiiif; company, d Operating company. 

K y. 

dhiroimoSogV of 
JAM AHV 

Jnn. I—National Zinc Co. took over the SprinKlicld. Ill., 

works of United Zinc & Chemical Co. under Ions’ lea.se. 

Jnn. :t—Three miners killed in Imperial mine, near .loplin. 

Mo., by failure of hoistins ensine at blasting time. 

Jan. 7—Fall of roof in Old Jordan mine, Uingham, Utah, 

killed three men.—Main building of the Canada Retining I'i- 

Smelting Co., at Orillia, Out., destroyed by fire. 

Jnn. 28—Labor strike at Witherbee, Sherman & Co.'s iron 

mines, at ilineville, N. \. 

Jan. —One man killed and three injured in IMttsmont 

mine, at Butte, when hoisting, engine failed at blastitig tim 

FFBRl AKV 

Feb. I—Oliver Iron Min’'n„ Co. advanced wages at Min¬ 

nesota mines; inc’..'pendent companies following its example. 

—About 650(» miners at Lackawanna company’s mi ties, at 

Scranton, Penn., and 600 at Delaware & Hudson Co.’s mines, 

went out on strike, refusing to work with nonunion men.— 

Chambers-Ferland mines, at tkibalt, Ont., purchased by Eng¬ 

lish syndicate. 

Feb. «—Explosion of gas in a colliery near Fukuokti. 

Japan, killed about 150 miners, 

Feb. S—Felix Diaz led revolt that ended the Madero ad¬ 

ministration in Mexico, and plt-C<^ d General Huerta in control. 

—Suit instituted by riinority stockholders of Federal Mining 

<& Smelting Co. against American Smelting & Refining Co., to 

have smelting contract abrogated. 

Feb. lb—Fighting between striking coal miners and armed 

guaids in the West Virginia bituminous coal fields, resulted in 

redeclaration of martial law. 

Feb, l«—Concentrator of Butte Central Copper Co., at 

Ophir mine, in the Butte district, started. 

Feb, 1b—Employees of Britannia Mining & Smelting Co., 

Ltd., in British Columbia, went out on strike because of com¬ 

pany’s refusal to recognize Western Federation of Miners. 

Feb. a-1—Dredge No. 1 of Yukon Gold Co. dynamited. 

Feb. ‘M—Stephen R. Dow found guilty. 

Feb. 27—Lewisohns relinquished control of the T( nnessee 

Copper Co. 

>1 AKCll 

Map. t—Fire destroyed laboratory at Boston <fc Montana 

smelting plant at Great Falls. 

Mar. 2—Operations at Butte Ontral cyanide plant begun. 

Mar. :i—Operations begun in new Mclntyi-e mill, at Por¬ 

cupine, Ontario. 

Map Ti—New mill of Manhattan Big Foui- Mining Co., at 

Manhattan, Nev., began operations. 

>lap. 8—Initial convention of Alaska legislature held at 

Juneau. 

Map. 12—tlperations of Swastika mill, at Swastika, Ont.. 

begun. 

Map. 14—Julian Hawthorne and Dr. William ,1. Morton sen¬ 

tenced to imprisonment.—Strike of trammels at Mohawk cop¬ 

per mine in Lake Superior copper country. 

Mar. 15—.American Metal Co. asumed operation of Altoona 

zinc works, under lease. 

18—Fire at President colliery, near Bochum, Germany. 

Mar 10—Stephen R. Dow sentenc* d. 

Map. 22—Suit started against Bunker Hill & Sullivan Min¬ 

ing Co., by Stewart Mining & Milling Co.—Strike at Beaver 

mire Cobalt, Ontario. 

MflEHEinig" fo2° 
.Map. 24—Stiike at iron mines of Empire Steel & lion Co., 

at Wharton, N. ,1. 

Map. 2b—Hoisting accident at Homestake mine. Lead, S. 1). 

—Strike at Globe smelting works in Colorado. 

Map. 80—Consolidated Mi'i-eur mines in Utah closed down 

Al'KII. 

A|»r. 2—Territorial senate of .Alaska passed miners’ eight- 

hour labor bill.—Cananea t.'onsolidated Copper Co. plant closed 

down temporary as a result of political disturbances. 

A|ip. 8—Strike of miiu'i's in Rio Tinto mini s. in Spain.— 

Governor Ammons, of Colorado, signed eight-hour law for 

miners. 

\|»p. 7—Cave in Miami mine, .Arizona, killed two men and 

injured fifteen. 

A|»p. 8—Strike of miners on Cuyuna range, .Minnesota.— 

Rio Tinto strike settled. 

,\|ip. 10—Strike at .American .Smelting A- Refining t'o. plant 

at El I’aso. 

.\|»p. 10—Chile Copper Co., incoriiorated in Del.'iware,- 

Strike of miners of .Amalgamated .Asbestos Co., at Black Lake, 

tjuebec.—Strike at Rio Tinto renewed. 

.\|ip. 17—Strike at Grasselli Chemical Co. smelting works 

at Meadow brook, AV. Va. 

.Xpp. 1b—Strike of coal miners in Ujiper Silesian mines in 

Germany. 

.App. 21—James S. Douglas driven out of Cananea.—Strike 

on Cuyuna range, Alinn., ended.—Strike of coal miners. Beth- 

uen, Germany. 

Apr. 28—Explosion of gas in Cincinnati mine of .Menon- 

gahela Rivei- Consolidated Coal & Coke Go., near Courtney, 

I’enn., killed 96 men. 

.Apr, 2.’$—Hoisting accident at Leonard mine, at Butte, five 

men killed and nine Injured. 

Apr. 20—Mass Consolidated mine, in Lake Snin rior copper 

lountry, shut down on account of labor troubles. 

Apr. 27—Strike at Perth Amboy, N. J., plant of .American 

.Smelting & Refining Co. 

Apr. 28—Mammoth smelting plant at Kennett, Calif., de¬ 

clared a nuisance and injurious to agriculture. 

M A A 

.Mn.v 2—Strike of coal miners in Wales. 

May 8—Two men killed by fall of ground in Liberty Bell 

mine, Telluride, Colo. 

May 5—Strike of coal mim-rs in AVales settled. 

.May 8—Two men killed by fall of rock in Idaho-.AIaryland 

mine, at Grass Valley, Calif. 

May lO—First ore shipped from Eagle, Colo.—Strike of 

coal miners in Bethuen District, Germany, called off by 

union. 

May 14—.Arizona mine-tax bill passed. 

May 17 -Fifteen men killed by explosion of gas in Imperial 

mine of Gates Coal Co., at Belle Valley, Ohio. 

May 21—Federal inve.stigation of conditions in coal regions 

of AVest Virginia authorized by .Senate. 

May 20—Citizens of Denver, Colo., voted for amendment of 

charter to iiermit city to issue bonds for Moffat tunnel project. 

May 24—Two men killed in blasting accident in Hermosa 

mine at Carthage, Mo. 

May 2.T—Miners a\ Cobalt vote' against a strike. 

.May 28—Strikers at AVharton, N. J., returm d to work. 

I 
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JI'>K 

June -—Shaft house at the \Va.' Eagle mine, Itossland, 

B. C., destroyed by tire.—Skidoo Mines stamp mili, in Inyo 

County, Calif., destroyed by tire.—Calunut <& Arizona new 

smelti!ig piant at Douglas, Ariz., blown in. 

,luiu“ 4—First trial trip made under electric power on 

Butte, Anaconda & I’acitic R.It. 

June <1—Strike at smelting plant of United States Zinc t'o., 

at Bieiide, near I’ueblo, Colo.—Two men killed by cavt'-in at 

Jlorris mine of Giroux company, at Ely, Nevada. 

June 7—President John P. White and IS other othcials of 

the United Mine Workers of America indicted in the Federal 

court under charge of violating the Sherman antitrust law, 

by alleged conspiracy with the coal operators of western 

Pennsylvania, Ohio, Indiana and Illinois, to raise wages in 

the West Virginia coal fields so as to prevent its competition 

with the other four states in the Western market. 

June 10—Senate investigation of miners’ conditions in 

New River coal field of West Vii'ginia Itegun. 

June 1-—Strike at Nichols copi)er refinery. Laurel Hill, N. Y. 

June 14—Sintering plant at smelting works of St. Joseph 

Lead Co., at Herculaneum, Mo., destroyed by fire.—Midwest 

Oil Co. wins suit brought against it by Government, claim¬ 

ing illegal occupancy of public lands. 

June 24-—American Zinc, Lead & Smelting Co. began mill¬ 

ing at Mascot, Tennessee. 

Jl l.\ 

July :5—Gineral strike of mineis on the Rand. 

July 7—Rand strike ended. 

July 17—Forty men killed in fire in a sulphur mine near 

Castel Termini, Sicily. 

July 2:1-—General strike of miners in Lake Superior copper 

country. 

July 2-4—Militia calle<l out in Michigan copper country. 

July 27—Hearings in Government’s suit against the South¬ 

ern Pacific R.R. to recover oil lands in Kern County, Calif., 

begun.—Two men killed in wreck of hoisting engine at Green 

Hill mi tie, Mace, Idaho. 

July :«»—Miners of Cabin Creek coal district of West Vir¬ 

ginia settled differences with coal operators, and agreed to 

ratify an agreement between operators and local officers of 

United Mine Workers of America. 

July :tl—Lundberg, Dorr & Wilson 100-ton cyanide mill in 

South Dakota closed down after a long and interesting career. 

Al ia ST 

Aug. 1—Strike of workmen on ore docks at Superior, Wis. 

—First gold shipped from Chisana district, in Alaska. 

.\Hg. 2—Eighteen men killed in East Brookside mine, of 

Philadelphia & Reading Coal & Iron Co., near Tower City, 

Penn. 

.\iig. i:i—Ten men killed by breaking of cable on Coronado 

Incline, at Coronado mine of Arizona Copper Co., at Clifton, 

Ariz. 

Aug. 14—Troops called out to quell rioting at Nanaimo, 

Ladysmith and Extension, Vancouver Island, British Colum¬ 

bia.—Strike of electrical workers at Butte.—Strike at U. S. 

Smelting, Refining & Mining Co.’s plant at Midvale, Utah. 

-Aug. Hi—Strike of miners in St. Francois County, Missouri. 

.\ug. 20—Quartette mill, at Searchlight, Nev., destroyed by 

fife. 

.\ug. 21—Forty-two miners killed by dropping of cave 

In Mysore mine, India. 

Aug. 20—Lead miners in St. Francois County, Missouri, re¬ 

turn to w’ork.—.ludgment rendered in favor of New Ki yslone 

company, in Inspiration Consolidated vs. New Keystone suit, 

over right-of-way question of a connecting drift. 

Ang. 27—Arizona Copper Co.’s new smelting works at Clif¬ 

ton, Ariz., blown in. 

SEPTEM IIEll 

Sept. 5—Smelting discontinued at Teziutlan, Mexico. 

Sept. 1.3—Strawberry tunnel, of Strawberry irrigation pro¬ 

ject in Utah, comjjleted. 

Sept. l."i—Strike of Rio Tinto railway men. 

Sept. 17_Strike of miners in coal mines near Bay City. 

Mich.—Strike of coal miners in South Wales. 

Sept. 20_Injunction issued against striking miners in the 

Michigan copper country, to prevent picketing and parading. 

Sept. 2.1_Strike of coal miners in southern Colorado. 

Sept. 25_Coal miners in South Wales return to w'ork. 

Sept. 20—Brown Mountain smelting plant, mar Ouray, 

Colo., blown in. 

Sept. 20—Injunction prohibiting striking miners in Michi¬ 

gan copper country from picketing and parading dissolved. 

Sept. :t0—Disorder among striking copper miners in Michi¬ 
gan. 

tH'THItElt 

Het- I—Butte, Anaconda & R.acific Ry. began operating 

r» gularly with electric power.—John C. Branner inaugurated 

president of Stanford University. 

Oet. 2—First ore from South Cuyuna range, Minnesota, 

shipped from Barrows mine.—Hearings resumed in suit of 

Government against U. S. Steel Corporation.—Rudolf Weniger, 

assistant superintendent of mines for Cia. Minera de Pefioles, 

killed near Mapimi, Mexico: mines and reduction works sub¬ 

sequently closed down and foreigners left the region. 

Hct. .■»—Nome. Alaska, almost totally destroyed by storm. 

—Commonwealth mill at Pearce, Ariz., commenced operations. 

«c«. HI—Washoe smelting works resumed operations after 

two weeks’ general cleanup.—Second injunction issued to 

restrain disorder among Michigan copper country strikers. 

1-1—Explosion at Universal colliery, near Cardiff, 

Wales; 417 men killed.—Colliery explosion in soutTi of France. 

Oef. 17—Strike of miners at Rio Tinto. Spain. 

Oct. 20—American Mining Congress at I’hiladelphia. 

Oct. 22—Explosion at Stag Canon colliery, at Dawson. 

N. M.; 261 men killed. 

Oct. 2S—Governor Ammons declared martial law in south¬ 

ern Colorado coal fields and called out militia. 

XOVEAI KEK 

Nov. 2—Fire in Rio Tinto mine, Spain, killed seven men. 

N'ov. 12—Mond Nickel Co. purchased a part of the Levack 

group of nickel properties in the Sudbury district, Ontario. 

Xov. 1-4—Judge Bourquin, in ilinerals Separation case 

against Butte & Superior, rendered decision in favor of plain¬ 

tiffs—Smoke lawsuit instituted by Montana farmers for relief 

from fumes from Anaconda company’s reduction works, dis¬ 

missed. 

No. 15—Salt Lake & Alta R.R. from Midvale to Wasatch, 

completed. 

Nov. 17—Rio Tinto strikei's r»-sume woik—Explosion of 

dynamite in Kennedy mine, Jackson, Calif., killed three men 

and injured one. 

Nov. l.s—Explosion in mine of Alabama Fuel & Iron Co. 

killed 40 men. 

Nov. 22—Reduction of 107c in wages in Joplin. Mo., district. 

N«»v. 2-4—Riot of natives, at the Premier diamond mine in 

South Africa, in which three were killed and 22 wounded. 

Nov. 27—S. Pearson & Sons abandoned attempts to secure 

oil concessions in Colombia. 

Nov. :11—Government removes restrictions so that Indian 

laborers may enter British Columbia. 

DECE.MREK 

Dec. 1—Federal indictment of 25 officers of United Mine 

Workt rs of America active in Colorado coal strike—Five men 

entombed in Golden Cycle mine. Cripple Creek district, Colo¬ 

rado; two were rescued. 

Oee. 2—Sunnyside tramway terminal at Silverton, Colo., 

destroyed by fire. 

Dee. :i—Wharton Steel Co. closed down iron mines at 

Hibernia, N. J. 

n«“e. «—Two men killed by cave in Little Jonny mine. 

Leadville, Colo. 

IJec. 0—Cave in Creighton mine, Sudbury district, Ontario: 

one m.in killed. 

Hec, 11—Attempt to assassinate Sir Lionel Phillips at 

Johannesburg. 

D»‘o. 1«—Explosion in Vulcan colliery. New Castle, Colo.; 

38 men killed. 

Ilec. 18—Renewal of International Zinc Syndicate, running 

to April, 1916. 

Dee, 2-4—Panic at Christmas celebration in a public hall at 

Calumet, Mich., 72 killed. 

Dee. 2«—C. H. Moyer, president Western Federation of 

Miners, driven out of copper country by Citizens Alliance. 

Dee. 28—Daly-West mill and hoist at Park City, Utah, 

destroyed by fire. 
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Hy S. F. Shaw* 

Compiled from Annual Reports of the Respective Companies 

Name of Mine 

Alloucz. 

Anaconda. 

Assoc. Northern Blocks. 

Boleo. 
Brakpan.... 

British Broken Hill. 

Broken Hill North. . . . 

Broken Hill Block 10. 

Broken Hill Proprietary. Aus, 

Broken Hill South. Aus. 

Caucasus Copper. 
Centennial. 

Copjjer Qu 
Crown Mil 

El Paso. 

Esperanza. 

Gaika Gold. 
Geduld Proprietary. 
Geldenhuis Deep. . . 
Giant. 

Glencairn. 
Giroux. . 
Globe & Phoenix.,. 
Glynn’s Lydenberg. 
Golden Horshoe. . . 

Great Boulder Perseverance 

Develop- Price 
Situation Year Tons Pro6t Dividends Reserves ment Rec’d 

Tons Feet per Ton Ton 
.. W.Af. ’I1-’I2 89,322 £16,683 229,128 S8.95 $8.08 
.. 1 .S. 1012 652,260 1,465,397 1.100,0(X) 9,828 2.17 1.97 

Alas. 1912 233,299 3i ,353 225,(XX) 1,040,631 3,530 2.91 2.05 
1912 7 ,930 . . 

Alas. 1912 892,198 548,651 650,(XX) 5,977,9.58 12,578 2.47 1.92 
Alas. 1912 450,793 323,105 324,360 2,875,794 7,027 2.66 2.16 

.. U.S. 1912 333,618 . . 8,517 
i-1912 278, 34 £84,757 £62,.5(K) 

. . Mex. ■ 1912 92,365 389,225 24().(XX) .559,099 10.05 4.(i6 
U.S. 1912 4,576,289 9,804,375 34, 1 mi. 
W. .\f. ’11-’12 153,5.54 £214,425 392,.840 

’ll-’12 20,476 
Tran. 1912 162,597 £42,382 467,(K)4 6.05 4.78 
India 1912 42,435 — £2,421 24,725 7.60 7.88 
U.S. 1912 (>52,433 7(X),(XX) 13,4()2 2.26 

1912 . 162,404 
W. Af. 1912 80,1.54 — £13,731 4 75 

. N.Z. 1912 11..538 £7,761 12.12 10.70 
1912 364,850 1,7.50,(XX) 

Tran. 1912 637,523 £444,117 £300,000 2,4.57,(XX) 17,348 7.57 4 .5.3 
Tran. 1912 286,.553 £70, *47 £.56,.509 84(),8(X) 7.17 5.97 
Aus. i-1912 101,390 £62,067 £60,000 

i-1912 103,710 £61,836 £46,374 2,(MX),(XM) 1,95.5 
Can. 1912 443,022 425,986 177,512 
Aus. *-1912 124,.540 £91,651 £9.3,2.50 8.73 

i-1912 125,738 £15 ,104 £160,(XX) 2,186,(XX) 10.08 5.70 
Aus. i-1912 47,9.54 £36,049 £10,(XX) 283,.5)X) 8.12 

i-1912 11,732 £ll,(i03 
i-1912 14,6.57 £20,923 £1,(XX) 17.17 

Aus. i-1912 109,619 £186,883 £120,(XX) 
i-1912 120,839 £164,903 £144,(MX) 2,(KK),(HH) 
i-1912 £120,(XX) 2,51.5 4 77 
i-1912 180.080 £222,022 £17(),(XX) .3,2.50,(XX) 8.62 4!67 

Can. ’n-’12 46,810 451,1.54 370,(XX) I S 24 
, U.S. 1912 702,520 1,446,924 1,209,9(X) 3,782,070 11,0.50 7.68 5.74 
. U.S. 1912 337,942 . . 2,.534,.5(X) 

.. U..S. 1912 2,806,610 . . 4.2(X),(XX) 31,830 4.02 2^37 
. U.S. ’11-’12 66,50.5 £287,326 1,()2.3,()30 2,920 26.15 8.79 
. S..\f. ’11-’12 77,995 £55,137 £.50,375 .36,(X)0 

i-1912 45,444 £7,321 6.00 5.71 
’11-’12 £66,397 3,(XX),(XX) 

U.S. 1912 106,517 . 2.20 
. U..S. 1912 117,9.57 .3(X),(XX) 

. . U.S. 1912 765,306 1,2(X),(XX> 12,721 2.<M) 
1912 

. U..S. 1912 1,101,463 2,212,169 54,970,640 3.94 1 93 

. Tran. 1912 211,578 £44,591 .573,(MK) 1.5„5()9 6.76 6.11 
Tran. 1912 323,934 £253,939 £2()4,(XX) 77.3,.3(X) 9.3.3 6.14 
T ran. 1912 479,630 £2.55,.548 £1.5(),2.50 2,12.3,6.50 8.63 6 05 
Tran. 1912 295,072 £99,446 2,069,630 6.26 4.62 
T ran. ’11-’12 242,716 £94,1.34 £80,881 610,680 7.02 5. 12* 

. U.S. 1912 692,995 . . 7H, 135 
Tran. 1912 1,920,700 £l,1.37,(i0.5 £1,034,116 10,()07,671 23;.544 7.78 4.71* 
Can. 1912 . 1,13().()10 l,(Xi 1,288 

.. U.S. 1912 62,()06 . . 225,(XK) 9,784 11.64 
U.S. 1912 519,722 . . 

’11-’12 101,812 .. .5,.572 
Tran. 1912 165,920 £34,957 £.31,2.50 (XX),(XX) . .5.28 •i 2(> 
Tran. 1912 293,975 £71,074 £44,(XX) 96.5,3(X) 7.24 (>.99 

. U.S. 1912 96,(501 983,701 7,130 
. U.S. 1912 2.38,757 122,.5(X) 

T ran. 1912 1,849,290 £848,793 £611,474 6,01.3,3(X) 57,440 7.80 5.81 
. Fhod. ’ll-’12 87,315 £92,972 £9(),(X)0 149,749 12.14 7 40 

Mex. ’11-’12 .302,698 £182,149 £143,437 301,934 
Mex. 1912 124,888 tailing 

85,838 ore 50(»,250 1()6,618 r>.<K) 
Spain 1912 97,.566 £3(),()(12 £17,.5(X) 
U.S. 1912 1.54,920 172,997 8.41 7. .53 

. . U.S. 1912 2.50,(XX) .56,081 5.04 4.41 
Tran. ’11-’12 558,920 £.521,.560 £402,.5(X) 9.70 
U.S. 1912 . 5,134 

. Rhod. 11-’12 .34,243 £13,921 £13,(i74 .57,7.58 8.73 6 78 
Tran. 1912 168,740 £49,338 1,47.5,(XX) 6..50 5.08 
Tran. 1912 628,210 £12.5,.563 £87,862 1.9()4.7(X) 29,4.59 7.33 6 35 

. Rhod. ’11-’12 1.3,209 £120,572 £98,720 8.02 .3.65 
Tran. 1912 167,922 £63,845 £68,2.50 7.29 
Tran. 1912 236,685 £.34,022 £27,.500 205,418 3.75 3.05 

.. U.S. 1912 141,287 .. 
Rhod. 1912 72,923 £299,814 £280,000 170,945 32.08 12.10 
Tran. ’11-’12 .37,325 £42,.500 69,200 11.46 6.18 
Aus. 1912 280,868 49,000 714,141 9,768 

.. U.S. 1912 415,786 4,886,400 5,694,637 3(X),0(X) 49,146 18.40 6.72 
. Can. ’11-’12 721,719 —17,183 6,433,418 
. N.S.W. ’11-’12 .347,317 £.34,356 2,738,547 

Aus. 1912 234,636 £25,681 £.3.3986 498,260 5.08 
. . Aus. 1912 19.3,451 £.307,744 £262,.500 6.52,916 2,419 14.34 

Aus. 1912 67,177 . . 51,4.59 
. . Mex. 1912 . 2,280,709 1,400,000 72,40.3 

Eng. i-1912 20,166 £13,794 £13,912 11 33 
Aus. ’11-’12 63,542 — £2,901 1(X),(XX) 6.03 6.25 

. U.S. 1912 1.38,.588 .3.35,612 .300,000 7.()5 5.23 
Can. 1912 70,455 .38.5,880 .360,000 41.3,0(X) 1 ..340 11.19 5.14 

. . U.S. 1912 34,195 715,763 ft 3ft 
Can. 1912 45,195 391,803 270,000 (>44,.540 5,201 21.44 11.99 

.. U.S. 1912 1,528,923 . . 1,310,400 1.5,908 4.32 2.96 

.. U.S. 1912 9,030 8,606 1,43.3 

.. Ind. ’11-’12 17,485 £4,510 £3,486 “ 20,0(X) 12.89 11 ()4 

.. U.S. 4.5,(XK).(XM) 32,9.53 

.. U.S. 1912 .59,467 . . 370,000 7i.518 

.. U.S. 1912 46,412 200,(XX) S,.34a 39 8(> 

.. U.S. 1912 . 430,045 

Note—Abbreviations used in above table: Alas., Alaska; Aus., Australia; Braz., Brazil; Can., Canada; Eng., British Isles (Cornwall); Hon., Honduras; 
Ind., India; Malay, Malay States; Mex., Mexico; N. S. W., New South Wales; N. Z., New Zealand; Port., Portugal; Rhod., Rhodesia; Sib., Siberia; S ' S. A., South 
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DATA OF THE WORLD’S PRINCIPAL MINES—(Continued) 

Name of Mine 

Ivanh<ie. 
Jumbo Gold. 
Jupiter. 
KalKurh.... 
Kniithts Central. 
Knights Deep. 
Kyshtim Corp. 
Lahat Mines. 
Lake Copper. 
Lancaster West. 
La Rose. 
LeKoi No. 2. 
Lonely Reef. 
Lucky Tiger. 
Main Reef West. 
Ma.son & Barry. 
Mason Valley. 
May Consolidated. 
McKinley-Darragh-Savage. 
Mex. Mines of El Oro. 
Meyer & Charlton. 
Miami. 
Moctezuma Copper Co. 
^Iodderfontein B. 
Mohawk. 
Montana-Tonopah. 
Morning. 
Mt. Bisohoff Tin. 
Mt. Boppy. 
Mt. Klliott. 
Mt. Lyell. 
Mt. ^^organ. 
Mysore. . 
Namaqua Copper. 
Nevada Con. 
Nevada Hills. 
New Goch. 
New Heriot. 
New Kleinfontein. 
New Primrose. 
New Reitfontein. 
New U nified. 
New York & Honduras Ro.sario 
Nigel. 
Nipissing. 
North Butte. 
North Star. 
Nourse. 
Nundydroog. 
Ooreguin. . 
Oriental Con. 
Oroyo-Blaek Range. 
Oroyo Links. 
Osceola. 
Ouro Preto. 
Pahang Con. 
Penhalonga. 
Poderosa. 
Portland. 
Prestea Block .\. 
Princess Estate. 
Quincy. 
Ray Con. 
Rezende. 
Rio Tinto. 
Robinson. 
Robinson Deep_.. 
Roodepoort I'nited. 
Rooiberg Minerals. 
Rose Deep. 
Round Mountain. 
Santa Gertrudl. 
San Toy. 
Selukwe & Columbia. 
Seoul Minirig. 
Shannon. 
Sneba Gold Mines . . 
Simmer Deep. 
Snowstorm. 
Sons of Gwalia. 
Spassky Copper. 
Standard Con. 

St.^wart. 
St. John del Rey. 
Sudan Goldfield. 
Sulphide Corp. 
Superior. 
Talisman Con. 
Tasmania Gold. 
Tekka. 
Tcmiskaming. 
Tennessee. 
Tharsis Sulphur. 
Thistle-Etna. 
Tomboy. 
Tonopah-Belmont. 
Tonopah Extension. 
Tonopah Mining. 
Treasury Gold. 
Trethewey.... 
Triniountain. 
Troitzk CJold. 
Tronoh. 
Tuolumne. 
I’. S. S. R. & M. Co. 
Utah Apex. 
Utah Con. 
Utah Copper. 
Van Roi. 
Van Ryn. 
Village Deep. 
Village Main Reef. 
Vogelstruis Estate. 

Develop- Price Cost 
Situation Year Tons Profit Dividends Reserves ment Rec’d 

Tons Feet per Ton Ton 
.\us. 1912 237,266 960,000 912,000 1,080,0(X) 3,602 $9.44 $5.40 
Rhod. ’11-’12 38,210 — £27,459 9,690 8.01 11.50 
Tran. 1912 476,902 £63,632 £50,710 1,270,000 4.96 4.39 
Aus. ’11-’12 123,800 £95,768 £96,000 250,000 4.98 
Tran. 1912 286,600 £54,427 <>47,000 5.65 4.74 
Tran. ’11-’12 727,700 £177,475 £176,969 1,477,414 4.23 3.05 

1912 338,379 £296,421 2,.56.5,000 
Malay 1912 270,927* £23,687 £23,.5(X) 0.99 0 65 
U.S. 1912 83,109 —.52,441 2.64 3 27 
Tran. 1912 247,390 — £492 33.5,.500 5.28 5.30 
Can. 1912 1,023,142 1,000,547 

’11-’12 40,112 58,320 12 18 
Rhod. 1912 37,655 £81,860 £8L302 124,142 3,701 20.67 10.11 
Mex. 1912 69,595 711,681 336,208 152,411 12.99 
Tran. ’11-’12 185,731 £84,045 £73,678 685,720 7.55 5.85 

1912 350,733 £85,665 £64,810 
U.S. 1912 98,912 
Tran. 1912 169,080 £62,759 £72,187 133,000 5.79 3.99 
Can. 1912 70,370 1,15.3,848 1,123,846 152,800 20.83 4.44 
Mex. ’11-’12 142,205 £144,(X)0 395,000 10 89 
Tran. 1912 168,970 £160,107 £120,000 363,548 4,937 10.40 5.80 
U.S. 1912 1,040,744 2,094,805 1,100,112 20,800,000 .54,929 5.30 3.06 

1912 628,012 5,087,201 2,118,.570 16,206 
Tran. 1912 388,570 £272,136 £140,000 2,594,(XX) 9.07 5.67 

. U.S. 1912 787,941 656,435 3.50,000 15,404 2.44 1.61 

. U.S. ’11-’12 53,874 214,375 160,000 32,000 10,076 13.81 8.77 
U.S. 1912 402,600 321,790 5.13 4.35 
Tas. J-1912 117,328 £12,135 £.39,(XX) 1.46 

. N.S.W. 1912 53,990 £5,922 208,.597 6. .52 7.06 
Aus. ’11-’12 39,333 £1.58,443 £110,638 455,000 49.50 27.70 

i-1912 161,908 4,044,934 6 74 
Aus. ’'ll-’12 351,857 £200,000 3,526,(X)0 10.44 
Ind. 1912 299,660 £428,083 £.381,2.50 1,337,998 30,262 14.66 7.74 
Cape Col. 1912 38,335 £78,264 £70,748 99,598 22.01 
U.S. 1912 2,852,515 4,823,.S39 3,998,837 38,853,551 4.08 2.57 
U.S. 1912 29,984 438,909 5,866 28.63 9.60 
Tran. 1912 324,399 £58,911 9.57,571 4 92 4.10 
Tran. 1912 137,680 £104,287 .590,742 9.01 5.32* 
Tran. 1912 549,730 £223,919 £121,250 1,190,663 6.92 4.87 
Tran. 1912 289,000 £175,580 £178,750 413,033 6.56 3.83* 
Tran. 1912 189,287 £38,783 £45,756 135,887 6.24 5 24* 
Tran. 1912 132, l(K) £56,490 £50,000 275,028 7.23 5 16* 
Hond. ’11-’12 39,258 179,890 70,000 352,716 24.01 
Tran. 1912 156,500 £34,831 £23,310 178,765 7 31 6 23 

1912 1,800,000 188,477 13,023 
U.f}. 1912 425,248 697,0(X) 710,920 18,140 
U.S. 1912 101,181 300,000 10.26 
Tran. ’11-’12 609,750 £224,623 1,969,000 7 41 5.45 
Ind. 1912 ■ 100,562 £133,578 £117,916 138,440 12,943 16.00 9.54 
Ind. 1912 145,558 £149,969 £120,231 11.62 6.61 
Chosen ’11-’12 342,956 672,720 <>44,085 802,280 5.17 2.53 
.Vus. ’11-’12 41,800 9.21 6.37 

. . Aus. 1912 131,880 172,800 13.5,000 114,537 5,799 5.80 4.83 

. . U.S. 1912 1,246,557 1,163,289 1,1.53,800 2.44 1.53 
. . Brazil 1912 68,486 £9,2.35 £3,663 7.57 6.93 

\TQ|„y ’11-’12 102,797 7.05 6 04 
Rhod 1912 451233 £9,006 42,824 5.35 4.39 
Chile 1912 11,318 £54,705 15,760 65.11 41.18 
U.S. 1913 173,361 325,510 240,0(X) 7,681 
W.Af. 1912 172,319 835,014 8.34 
Tran. 1912 281,769 — £1,000 637;000 6.25 6.27 
U.S. 1912 1,309,253 960,770 5.50,000 31,405 2.58 1.85 

... U.S. 1912 1,565,875 1,929,262 80,656,973 133,262 3.49 2.34 
Rhod. 1912 49,380 £16,011 £17,764 101,570 7.53 

1912 2,406,969 £1,929,144 £1,759,750 
T^ran. 1912 ■579;950 £697;545 £618,750 2,533,180 10. ei 4.72 
Tran. 1912 594,800 £361,163 £325,000 1,141,<XX) 7.73 4.46 
Tran. 1912 362,439 £42,710 379,283 4.90 4.37 
Tran. ’11-’12 20,799 £33,547 £27,tKX) 21,300 24.68 16.84 
Tran. 1912 782,200 . £410,358 £315,000 3,695,100 7.00 4.46 
U.S. ’11-’12 54,915 70,202 145,820 7,508 6.24 4.96 
Mex ’11-’12 269,839 £252,421 £205,200 586,000 16,249 12.84 6.83 
Mex. 1912 7,324 60,000 
Rhod ’11-’12 29,929 £1,397 9.52 Q 30 
Chosen 1912 741432 356,347 180,0(X) 5,264 3.52 
U.S. ’11-’12 263,975 150,000 11,031 
Tran. ’11-’12 68,865 £42,796 £40,460 127,000 7,603 10.45 7.43 
Tran. 1912 595,656 £35,546 1,430,693 4.25 3.97 

. . . U.S. 1912 71,992 88,778 75,0<X) 9.36 8.12 
1912 155,603 £59,493 £69,062 8.27 

Sib. ’11-’12 23;7.59 £162;735 £148,832 74.90 41.60 
U.S. 1912 16,569 tailings 7,730 17,893 6,216 11.72 

8,150 ore 
U.S. 1912 179,505 39.5,347 8.20 5.99 

. . Brazil ’11-’12 192.600 £64,626 1,000,000 9.92 7.88 

. . S..\f. 1912 14,826 £513 27,000 11 63 11.45 
’11-’12 218,365 £311,227 £278,750 2,499,000 

u s 1912 172,322 
N.Z. ’11-T2 47,920 £113„532 £119,898 56,791 3,219 23.95 12.52 

’11-’12 51,839 — £4,165 8 51 8.90 
1912 889,845* 35,625 30,000 
1912 300,000 13,020 

. . . U.S. 1912 444,289 1,095,875 1,(XX),000 3,691,<XXJ 
1912 364,802 253,066 250,000 

Rhod 1912 7,300 
. U.S. ’1*-’12 107,.577 450,941 148,800 490,000 8.87 5 17 

. . . U.S. 1912 43,478 563,924 3,498 26.55 7.71 
u s ’12-’13 5-1,618 47,172 11,172 8 62 
U.S ’12-’13 173,336 1,600,000 200,702 7 19 

’11-’12 80,133 £5,832 
Can. 1912 127,834 100,000 31,172 
U.S. 1912 336,663 300,000 10,180 2 25 
Sib. 1912 23|793 — £14,028 26,270 5 31 

. . Malay 1912 496;495 £157,798 £120,000 3 42 1.88 
!’ S 1912 46,683 2,423 15.84 12 95 
u s 1912 1,166,857 4,232,965 2,579,882 

. .. U.S. ’11-’12 82,064 100,000 2,927 

. . . U.S. 1912 183|386 450,000 287,600 

. . . U.S. 1912 5,315;321 6,307,243 4,729,747 257,584,5(X) 35,473 
1912 54,115 4,488 6.39 4.00 

Tran. ’11-’12 460;740 £222,597 £22.5,000 2,064,444 20;007 6.74 4.39 
. . . . Tran. 1912 596,900 £269,708 £185,617 2,235,300 7.25 5.04 
.... Tran. 1912 470,981 £443,175 £165,200 9.60 5.02 
.... Tran ’11-’12 125,128 £7,236 120,120 5.76 6.05 
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DATA OF THE WORLD’S PRINCIPAL MINES—(Continued) 

Develop- Price 
Name of Mine Situation Vc'ar Tons Profit Dividench; Reserves 

Tons 
inent 
Feet 

Rcc'd 
jjcr Ton 4- 

1 on 

N.Z. 1912 147,S2S £94,281 £118,772 7(l(),(i:{4 7,274 10.95 7.84 
Waihi Grand Junction. N.Z. 1912 41,712 1(M),(MK) 1,87,750 8.03 
Wanderer.‘. Rhod. ’11-’12 219,4(M) £7,902 3.5(),‘t2.5 H,()47 2.0.5 1.88 

1’.S. 1912 l.VS,2tM) 11.5,519 85,(MM) 1.95 1.24 
AVest Rand Con. Tran. 1912 3:i4,42() £(17,720 1,11(1,733 (1.(12 r> (:4 
AVettlaufer-Loraine. Can. 1912 17,0(18 283,318 11.Cl 
Vv'ino.na. C.S. 1912 181,148 —84,871 2.07 2.:!7 
AVitwatersrand Deep... Tran. 1912 4.')1,()(M) £178,.522 £131,5(H> 1,492,2.57 (1.78 4.;,5 
AVitwatersrand Gold. Tran. 

C.S. 
1912 

’11-’12 
4.5:1,989 
4()l,:i()S 

£149,710 £148,7.50 
tj00,(M)0 

1,:131,.540 10,088 5.79 4.19 

Worchester Exploration Tran. 1912 .59,29:1 £1(1,851 £1(1,7.51 110,(H)() 5. 1(1 li.7H 
Alas. 1912 8,297,:i(i:?* 1,272,.591 1,0.50,(M)() 0 .59 0 47 

Zinc Corporation Au.s. 1912 34.5,425 £232,831 £20(1,433 1,.844.748 

The acfoiii]>anyiiij? labulalion of data obtaiiiod from 
annual reports anti abstracts of annual mining reports 
published in the principal mining magazines, was com¬ 
piled for the purpose of securing relative data on the 
costs of production of the various metal-mining eom- 
]uinies operating in dilferent parts of the world. 

These data cover for the most ])art the calendar and iis- 
cal years ending in 1913. Since the reports of many 
mining companies for the year 1913 will not be published 
before June, 1911, it is not possible to cover the year 

1913 at this date. 
The column headed “tonnage produced” refers to the 

tons of ore actually shipped to the smelters or treated lo¬ 
cally and does not include waste which was sorted out 
of the ore hoisted. It is customary among the Rand 
mines to note the amount of waste so hoisted and sorted 
out, but this applies to but few American mines. Some 
English companies use the long ton of 3310 lb., but as 
no distinction is made between the long and short ton in 
many of the abstracts published, there has been no at¬ 
tempt to distinguish between same in this table. How¬ 
ever, it is generally probable that the Australian com¬ 
panies are speaking of long tons, the American of short, 
while the others may use either. 

Where sufficient data were given to enahle it to be 
done, the profits are figured as the amount remaining 
after all expenses of operation, administration, deprecia¬ 
tion, development, taxes, etc,, wen* jiaid. Such money 
as was put into the capital account, however, is not in¬ 
cluded. 

In figuring the cost per ton, all items in the nature of 
expenses of operation, administration, depreciation, etc., 

are included exactly as in the case of computing the 

profits. 
The reserves are, of course, those given in the official 

report as the nundier of tons of ore remaining likx-ked out 
at the end of the year under review. Probable ore is not 
so included, neither is that portion of the vein which, 
ihoagh blocked out, is too low grade to return a profit. 

I have compiled this table for several years for my 
own use, pulilishing it for the first time in the Journal 

of Jan. 13, 1913, and in the future expeid to ])uhlish it 
annually, and if the various mining companies will send 
me a copy of their reports a greater degree of accuracy 
will be insured. It will be seen that English companifs 
form a large percentage of those enumerated, as there 
is a greater tendency for these companies to make ])ub- 
lic the items of production, cost, ore reserves, etc., than 
is the caso ivitli American companies. 

The omission? of any figures in the above table, such 
as dividends paid, or profits made, is of course, not to be 
taken as signifying that there, were no such dividends or 
profits. It may simply mean that these figures were not 
available to me. 

The following lists of tlu* directors of state geological 
surveys and of the chiefs of stat(‘.miiie-ins])ectioii bureaus, 
constitute a convenient r(“f(‘ri*nce: 

STATE MINE INSTECTORS, COMMISSIONERS, ETC. 

State Name and .tddre.ss 

Alabama. C. 11. Nesbit, Chief Mine Inspector, HirniinKham. 
Alaska. Sumtier S. Smith, Mine lnsp,-etor, .luneau. 
Arizona. O. H. Bolin, .State Mine Inspector, Phixmix. 
Arkan.sas. Ci. B. Tucker, Commissioner, Bureau of Mine.;, M.anufactures 

and .\Kriculture, Little Rock: Tom .Shaw, .state .Mine Inspec¬ 
tor, Midland. 

California. F. McN. Hamilton, State Mineralocist, San I’ranci co. 
Colorado. T. R. Henahen, Commi.ssioner, Denver. 

Jame.s Dalrymph-, t^ate Inspector of.Coal Mines, Denver. 
Idaho. R. N. Bell, .State ^Iine In.sjM’ctor, Boi.se. 
Indiana. Edgar A. Perkins, Chief Mine Iiispector, Indianapolis. 
Iowa. E. M. Ciray, Pres., State Mining Board, lies Moines. 
Kansas. Francis Keegan, .State Mint' lns|)i'Ctor, Pittsburg. 
Kentucky. C. .1. Norvvood, Chief In.six'ctor of Mines, Lexington. 
Maryland. Wm. Walters, State Mine Inspector, Midland. 
Michigan. R. M .\ndrews. Commissioner of Mineral .Statistics, Calumet. 
Minnesota. F. A. Wildes, State Mine Inspector, Hibbing. 
Missouri.(leorge JIartholomaeus, .Sect., Bureau of Mines and Mines In 

spection, JelTerson City. 
George Hill, Chief Mine Inspector, Bevier. 

Montana. W. B. Orem, State Mine Inspector. 
John .Sanderson, .State Coal Mine Inspector, lad I.odg<'. 

Nevada. Ed. Ryan, f^•^r.son City. 
New Mexico.. . . Rees H. Beddow, Stat ■ VTine Inspector, Gallup. 
North Dakota. . Jas. W. Bli.ss, .State Engineer, Bismarck. 
Ohio. J. C. Davies, Chief Inspector of Mines, Columbus. 
Oklahoma. Ed. Boyle, Chief Inspector, Mc.Mestcr. 
Oregon.,• • • ■ H. M. Parks, Director, Bureau of ^Iincs, Corvallis. 
Pennsylvania. . . Janies Roderick, Chief, Department of Mines, Harrisburg. 
South Dakota... Otto E. Ellerman, State Mine lns|«‘ctor. Lead. 
Tennessee. Geo. E. Sylvester, Chief Mine Inspector, Roekwood. 
Texas. I. J. Bronian, State Mine Inspector, Round Rock. 
Utah. .. J. E. Pettit, State Mine Inspector, Salt Lake City. 
Virginia. Ca|)t. Richard B. RoaniM', Mine Inspector, Richmond. 
Washington..las. Bagley, Stati- Inspector of Coal Mines, Seattle. 
West Virginia... Earl Henry, Chief, Department of Mines, Cliarleston. 

STATE GEOLOGISTS 

State Name and .kddress 

Alabama. Eugene A. Smith, I'niversity. 
Arkansas. N. F. Drake, Fayetteville. 
Connecticut. . . . Wm. N. Rice, Hartford. 
Colorado. R. D. George, Director, Bouhler 
Florida. E. 11. Scllards, Tallahassee. 
Georgia. S. W. ^IcCallie, .Mlanta. 
Illinois. F. W. DeWolf, Director, I'rbana 
Indiana. Edward Barrett, Indianapoli.e 
Iowa. Geo. F. Kay, Des Moine.s. 
Kansas. Erasmus Haworth. Lawrence. 
Kentucky.J. B. Hoenig, Frankfort. 
Maryland. William Bullock Clark, Baltimore 
Michig.an. R. C. Allen, Lansing. 
Mississippi. E. N. Lowe, Jackson. 
Missouri. II. A. Buehler, Holla. 
Nebra.ska. E. H. Barbour, Lincoln. 
New Jersey.. . . H. B. Kiimmel, Trenton. 
New Mexico. . . . Charles T. Kirk, .Mbuipierque. 
New York.lohn M. Clarke, .Albany. 
N. Carolina .... Joseph Hyde Pratt, Chapel Hill. 
N. Dakota. A. G. Leonard, Grand Forks. 
Ohio. J. .-V. Bownocker, Columbus. 
Oklahom.a. C. W. Shannon, Norman. 
Pcnn.sylyania. . H. C. Demniing, Ilarrislnirg. 
S. Carolin.a. Earle C. Slo.an, Charleston. 
S. Dakota. E. C. Perisho, Vermillion. 
Tennes.sce. ,4. H. Purdue, Nashvilh; 
Texas. W. B. Phillips, .Austin. 
A'ermont. G. H. Perkins, Burlington. 
A’irgiriia. Thos. L. Watson, Charlottesville 
AVjashiiigton. . Henry Landes, S<!.attle. 
AA’est A'irginia... 1. C. White, Morgantown. 
AV’isconsin. W. O. Hotchkiss, Madison. 
W’yoming. L. W. TrumbulF, Chijyenne. 

The above lists were compiled in December, 1913, from 
the late.'jf information available at that time. 

From the above it will be seen that of the bS states oi' 
the Union, 34 have organized geological surveys, the.se 
comprising nearly all of the states in Avhich the mining 
industry is important. 
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Tlie Metalltirg'y of Lead in 1913 
By H. 0. Hofman* 

The changes which have taken place during 1913 in 
the treatment of lead ores and lead bullion have been 
mainly improvements in details of operating. The ad¬ 
vance made is due, in part to the more definite knowledge 
of the branches of the processes involved obtained 
througli chemical and thermal studies carried on in the 
laboratory, in part to the practical experience gained in 
the works. With a review of this part of last year’s en¬ 
deavor there will be given details of some of the operat¬ 
ing plants which have been made public. 

IIlSTOUK’AL AND STATISTICAL 

The “Historical Note on Smelting Lead and Silver” 
attached by the Hoovers to their splendid translation of 
Agricola’s classic work speaks of the existence in the 
British Museum of a leaden figure from Egypt antedat¬ 
ing 3800 B. C., and gives 1500 B. C. as the earliest 
record of the mention of lead. After 1200 or 1300 B. C. 
evidences of lead became more freiiuent; the lead mines 
of Laurium, Greece, worked extensively about 500 B. C., 
were reopened in recent years and furnish considerable 
ore and rich slag which are smelted at present in Greece 
and in France. The authors have come to the conclu¬ 
sion that in prehistoric times there must have existed the 
knowledge of the reduction of silver-lead ores, of silver 
ores with lead ores, and of the subsequent separation of 
precious metal from the lead bullion. 

The treatment of secondary lead materials, as dis¬ 
tinguished from primary lead ores, is receiving increas¬ 
ing attention. Thus a report of the U. S. Geological Sur¬ 
vey notices in its enumeration of the 33 active and 15 in¬ 
active lead plants of the country, the existence of four 
works confined to the working of secondary lead ma¬ 
terials. Most Eastern lead works treat some secondary 
lead with their primary; further such manufacturing 
plants as the Westinghouse Electric & Manufacturing Co. 
{Foundry, 191,3, XLI, 129), have important divisions 
for working their secondaries, among which lead is well 
represented. 

Reseakch 

Among the many of last year’s investigations relating 
to the metallurgy of lead, two have a bearing upon the 
smelting of lead ores; they are by Kohlmeyer {Metallund 
Erz, 1913, X, 447, 483) on the system PbO-Fe304, and 
by Proske {Metall und Erz, 1913, X, 415) on that of 
PbSO^-Fe^Oa. 

Starting with red FeoO,, Kohlmeyer found that upon 
heating to 920 to 950° C. the oxide turned black, that 
at 1370° C. it fritted, lost 0 and formed the first chem¬ 
ical compound FeO . 3 FegOg; that it fused at 1470° and 
formed 3 FeO . 5 FenO,,; that the loss in 0 increased up 
to 1520° when there was formed 3 FeO . 4 Fe^O., and that 
at 1600° the fourth and last compound FeO . FejOg was 
formed which corresponds to the common Fe304. A 
ferro-ferrite heated with access of air to 500° C. was 
found to take up 0. 

In the series PbO-Fe203, there were determined three 
chemical compounds 3 PbO . Fe203, 3 PbO . 2 FCjOa, 

•Professor of metallurgy, Massachusetts Institute of Tech¬ 
nology, Boston, Mass. 

3 PbO . 3 Fe203, all of which are decomposed upon fusion 
and form ternary mixtures of PbO-FeO-Fe203; their 
form cannot be accurately determined on account of the 
unavoidable decompositions caused by the volatilization 
of PbO. 

In the series PbS04-Fe203, Proske found that Fe203 
assisted the decomposition of PbS04 at temperatures at 
and above 900° C., also that the action of Fe203 was 
less energetic than that of Si02, and that at 1100° C. 
the entire SO3 was driven off; he also showed that Fe203 
heated to 1200° C. was a more powerful decomposing 
agent than the ordinary red oxide. If FeO in contact 
with PbS04 is heated in a current of air up to 800° C. 
the FeO is oxidized by the 0 of the air, while above 
800° C. it robs the sulphate of part of its 0. 

New Plants 

The leading features of the lead-smelting department 
of the International Smelting & Refining Co., Tooele, 
Utah, have been referred to last year (Eng. and Min. 
JouRN., 1913, XCV, p. 97). Additional facts as to de¬ 
tails of construction (H. N. Thomson-L. T. Sicka, Bull., 
A. I. M. E., 1913, p. 1209) and of operating (L. S. 
Austin, Min. & Sci. Press, 1913, CVI, 136) have been 
made public. There are two blast furnaces 45x180 in. at 
the tuyeres and two 60x180 in. treating blast-roasted 
ores; the height of the charge ranges from 10 to 12 ft. 
A furnace has on a side three steel water jackets each 
with four tuyere-openings; the forehearth of a furnace is 
10 by 5 ft. and 5 ft. deep. A charge contains 16.7% 
Pb and 12.4% coke; the slag aimed for has the com¬ 
position Si02, 31; FeO and MnO, 35.5; and CaO, 17.5%. 
Of special interest is the “reverse-current bag-shaking 
system” employed, in which the gas-main is shut off from 
a division of the bag-house, when the bags are to be 
cleaned, and connection made between the division and 
an exhaust fiue which causes the suspended bags to col¬ 
lapse. Repeating the two operations several times ef¬ 
fectively shakes the bags in the most simple manner. 
The matte produced is tapped from the hearth into a 
ladle and poured into a basic converter to be blown to 
blister copper. 

Blast Roasting 

The preliminary partial oxidizing roast to which ore 
and matte are subjected previous to blast roasting has so 
far always been carried on in a single-hearth reverbera¬ 
tory furnace; with matte, mechanically raked furnaces 
have always given trouble owing to the caking of the 
charge. At Herculaneum, Mo., and Midvale, Utah, U. 
Wedge has introduced a two-hearth form of his Mac- 
Dougall type of furnace. He has overcome the difficulty 
of caking by a provision which allows careful regulation 
of temperature and of air. The furnaces have been 
working successfully for a considerable time, and have 
furnished the practical evidence that as long as air and 
temperature are under control there is no difficulty in ob¬ 
taining an effective roast with material which is readily 
fusible. 

In blast-roasting at Cerro de Pasco, Peru, which has 
an elevation of 14,000 ft., in a Dwight-Lloyd straight- 
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line sintering machine, R. L. Lloyd (Min. <k Sci. Press, 
1913, GVI, 908) found that the ignition flame liad to be 
hotter, that the charges could be worked with a- higher 
sulphur-content (25% S) than at lower levels and that, 
when once ignited, the speed of sintering was only a little 
loAver than under ordinary conditions. Another inter¬ 
esting phenomenon observed was that the 8 from pyritic 
ore which collects in the form of flower in the fan and 
has to be removed periodically, does not ignite. The con¬ 
trary has recently been experienced at the lower altitudes 
of Midvale and Tooele, Utah (Metal, and Cheni. Eng., 
1913, XI, 426) where the flowers of sulphur and flue dust 
ignited, caused an explosion, and the destruction of the 
roaster flue and of a large number of bags. Such acci¬ 
dents can and are now avoided by watching the tem¬ 
perature of the flue and allowing the gases to esc-ape 
into the open, when the pyrometer registers near the 

danger point. 

Blast Furxac’e AVohk 

The temperature of the slag flowing from the blast 
furnace is usually judged by the eye. Clevenger (Met. 
and Chem. Eng., 1913, XT, 448) measured the tem- 
])eratures of the following lead blast furnace slags: Slag 
(1), SiO,, 31.0; PV), 38.5; CaO, 12.0; ALO3, 8.0; ZnO, 
12.4; 112*6° C.; slag (2), SiO., 34.0; FeO, 30.5; MnO, 
3.7; CaO, 15.0; MgO, 1.3; Al.O^, 6.4; ZnO, 7.2; 1170° 

C.; slag (2a), SiO., 32.0; FeO, 31.0; Mn, 3.8; CaO^ 
14.5; MgO, 1.3; Al.'Og, 6.6 ; ZnO, 7.2; 1149° C. 

Dksilvkhization 

The plant of the International Smelting & Refining 
Co., East Chicago, Ind., of 200 tons capacity, which was 
started in October 1912, desilverizing lead bullion from 
Tooele, Utah, by means of the Parkes process, has been 
in continuous operation since then. 

The electrolytic lead refinery of the Consolidated Min¬ 
ing & Smelting Co., at Trail, B. C., continues to de¬ 
silverize the lead bullion of the company by means of the 
Betts process (J. F. Miller, Met. and Chem. Eng., 1913, 
XI, 463). The works have been repeatedly described. 
Formerly the antimony which collects in the anode mud 
was practically wasted. A new process has been worked 
out for the recovery of this metal. The mud is boiled 
with sodium sulphide which extracts 89 to 90% of the 
antimony and 50% of the arsenic; the solution is filtered 
and electrolyzed in iron tanks using sheet-lead anodes 
and sheet-steel cathodes with a current density of 8 amp. 
per sq.ft, of cathode area at a pressure of 1.5 \olts ])(*r 
tank. The antimony removed fro)n time to time con¬ 
tains about 2% ar.senic which is eliminated by fusion 
with alkali fluxes when the cathode deposit is cast into 
ingots. 

While 1913 brought forth no radical departure from 
standard practice in the smelting of copper ores, there 
has been decided development in the use of existing meth¬ 
ods and particularly in the better understanding of the 
limitations of particular processes. Wet concentration 
followed by leaching at Anaconda, flue dust settling with 
wires followed by electrostatic ])recipitation at Garfield, 
and, stepping for a moment into lead practice. Wedge 
roasters followed by Dwight-Lloyd sintering at Midvale, 
are illustrations of the appreciation that each process is 
at its best in a more or less limited field, local conditions 
often calling for the successive use of two processes in 
series, if the maximum economy is to be obtained. 

In the matter of new construction, the general rebuild¬ 
ing of the old plant at Great Falls, Mont.,^ and the work 
done by Repath & MacGregor for the Calumet & Arizona 
companv at Douglas and for the United Verde Copper 
Co. at Jerome^ were the principal items of interest. 
Many other companies are modernizing their plants grad¬ 
ually ill the light of the results obtained by the large- 
scale experiments in ])lant design, conducted chiefly at 
Anaconda and Great Falls and so generously published. 

The year was particularly notable for the amount of 
information of great value regarding copper metallurgy, 
which was published. No one interested in the subject 
should fail to examine the year’s transactions of the Amer¬ 
ican Institute of Mining Engineers where Montana prac¬ 
tice from mining to refining is discussed in the greatest 
detail by those actually engaged in the work, and the 

monograph on the nickel industry at Sudbury", which is 
really copjier practice as the ores all carry copper values, 
published by the Canadian government. 

RoASTJX(f 

The multiple-hearth mechanical roaster of the Alc- 
Dougal-Herreshofl-AVedge tv])e continues to monopolize 
the field of roasting prior to reverberatory smelting. Some 
interesting work in the substitution of air for Avater-cool- 
ing has been done at the Nevada ])lant of the Steptoe Abd- 
ley Smelting & Mining Co.^ A forced-blast fan rated at 
25,000 cu.ft. per min. delivers air at 31/2-iii. i)ressure to 
sixteen 18-ft. eight-deck (including drying floor) Mc- 
Dougals. The floor of the first hearth was built of cast 
iron, and all water cooling cut out. 1'he result has been 
to double the capacity of the furnaces. 

Many roasters are now being equipi)ed with an open 
drying floor on top. The argument that this work is 
done by waste heat and that the floor ))ays for itself by 
increased economy does not seem sound in that such a 
floor gives a poor utilization of the heat in the gases, de¬ 
pending as it does for tran.^mission through the hearth. 
As the open floor is equipped with arms, the expen.se is 
almost equal to that re(ndrcd for the construction of an 
additional standard hearth, which would be a much more 
effective dryer. The real difference is that in the first 
case any moisture driven off is taken up by the outside 
air while in the second it enters the flue with the ga.scs 
where it sometimes causes trouble from acid corrosion. 

♦Superintendent, U. S. Metals Refining Co., Chrome, N. J. 

‘Kng. and Min. .Tourn., Vol. 96, p. 677. 

"Eng. and Min. .Journ., Vol. 96, p. 287. 

3“The Nickel Industry,” by A. R. Coleman, 
Can. Dept, of Mine.s, Ottawa. 1913. 

^Eng. and Min. .Tourn., Vol. 95, p. 1273. 

Mines Rrancii, 
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It is also concf/ivable that with very wet ore the flue gases 
might become saturated with moisture while yet quite hot. 

The Dwight-Lloyd sintering machines have made some 
progress in the copper field, plants now being in operation 
or building at Cerro de Pasco, Peru, Thompson, Xev., 
Couiston, Ontario, Butte, Mont., Xorfolk, Va., Copperhill, 
Teim., and Chrome, Xew Jersey. The opinion of Western 
metallurgists is almost unanimous that blast-roasting fol¬ 
lowed by blast-furnace smelting cannot compete with 
mechanical roasting followed by reverberatory smelting 
for the treatment of fine suli)hides. This means the limi¬ 
tation of the sintering machine to agglomeration as dis¬ 
tinguished from roasting in copper work. Most of the 
installations listed above are where reasons exist against 
the use of a reverberatory and a blast furnace has to deal 
with fine ores. A notable exception to these statements is 
the new plant of the Mond Xickel Co. at Coniston, On¬ 
tario, where a Uwight-Lloyd unit has just been put into 
operation on rather coarse (% in. down) copper-nickel 
sulphides. The ])lant of the Canadian Copper Co. at Cop¬ 
per Cliff, but 10 miles away, uses roasters and a reverber¬ 
atory, on similar ores, so that a fair comparison of the 
two methods may be possible. One of the arguments used 
at Coniston is that a blast furnace with coarse ore plus 
sinter is expe(‘ted to give better results than when run 
on coarse ore alone. It may be said in passing that the 
Sudbury ores offer a somewhat different problem from 
ordinary copper ores as shown by the fact that it has 
so far been found impossible to apply pyritic smelting 
where analyses indicate a ty])ical case. At Thompson and 
Butte, flue dust is treated. At Tennessee the acid plant 
complicates matters aud at Xorfolk and Chrome agglom¬ 
eration only is desired, sulphur not being present in ex¬ 
cess. To date, therefore, the reverberatory seems firmly 
entrenched, although sintering has driven an entering 

wedge. 
An interesting installation of a 60x()-ft. rotary kiln 

has been made at the U. S. Metals Refining Co.’s plant at 
Chrome, X. J., for nodulizing blast-furnace flue dust. 
It has been found possible to make an excellent product 
at a cost of about 8()c. per ton when running at 60 tons 
per day. The principal item of cost is fuel oil, about 12 
gal. of oil per ton of flue dust being recpiired. As a 
Dwight-Lloyd unit is now' being installed for the general 
treatment of fine ores, it will be possible to make an in¬ 
teresting comparison of the two methods. 

Ri:vi:hbki;atoi{Y S.mki.tixg 

The most economical size of a reverberatory furnace is 
now' pretty W(‘ll established as about 19x100 ft. or pos¬ 
sibly 110 ft., and the general tyi)e of construction with a 
magnesite hearth and waste heat boilers is also fairly 
standardized. One noveltv is the development at Great 
Fiills of a system of l)racing that eliminates tie-rods,° and 
greatly reduces the expense of the iron w'ork as w'ell as 
improves the appearance of the furnace. The furnace is 
inclosed in an armor of steel plates and the buckstays 
supported by props and jack screws. These furnaces 
are 22x102 ft., and hot-blast stoves operating on the re¬ 
generative principle are to be substituted for the custom¬ 
ary w'aste-heat valves. The firebox has been separated 
from the furnace and is operated as a gas })roducer. 

At the Copper Cliff w’orks of the Canadian Copper Co. 
pulverized-coal firing of a reverberatory has been meeting 

with such success that it deserves special mention. The 
furnace is 19x112 ft., and the w'aste-gas passages are 
unusually free. Coal is passed through a cracker which 
breaks lumps down to ^-in. size and then to a Ruggles- 
Coles dryer. The dried coal is then ground to 200 mesh 
in Raymond pulverizers. The fine coal is screened by 
a vacuum separator and fed by variable-speed screw con¬ 
veyors to five burners, w'hich are simple air-blast nozzles 
such as are used in standard cement-kiln practice. There 
are additional air ports, and both air and (;oal supply may 
be varied at w’ill. Some very high rates of smelting have 
been obtained—an average of 460 tons in 24 hr. with a 
coal ratio of nearly six to one, if 1 rememl)er the figures 
correctly. The secrets of success ap])ear to be fine grind¬ 
ing of the coal to give flash ignition free gas j)assages, and 
a rather basic slag—below' 34% silica—which effectually 
fluxes the coal ash, about half of which probably remains 
in the furnace. In fact it is (ptestioned whether siliceous 
slags w'ould not give trouble from an ash blanket as in the 
case of earlier trials of this method of firing. It is diffi¬ 
cult to see where any improvement over oil firing can be 
obtained except that 20<)-mesh material can be efficiently 
sprayed more readily than a liquid and, of course, pul¬ 
verized coal is a cheajmr fuel than oil in most localities. 

Blast-Furnace Sm elting 

At Great Falls a number of diff'eroit shapes of furnace 
have been tried from time to time. It was here that Mr. 
Klepetko tried different w'idths across the tuyeres and his 
conclusions have long been ac(;epted as the basis of a 
standard type of furnace. Recently all this work has been 
gathered together and published® and a new’ tyi)e of fur¬ 
nace w'ith lines similar to those of an iron blast furnace 
is being tried out with very promising results. In a brick 
furnace the lines soon change, by incrustation and burn¬ 
ing out, to Avhat the work of the furnace «lemands, but 
with a w’ater-jacketed shaft and vigorous barring-dow’u 
it is possible to maintain quite artificial lines. The most 
recent furnace at Great Falls is 84 in. wide at the tuyeres, 
spreading outward as the shaft rises to 120 in. some 3 ft. 
above the tuyeres. The bosh then reverses and the width 
contracts to 96 in. at the to]), about 18 ft. above the 
tuyeres. It is proposed to build the next furnace w’ith 
the same lines except that the hearth will have vertical 
sides until the tuyeres are ]>assed, thus closely imitating 
an iron furnace, although retaining a rectangular horizon¬ 
tal section instead of the typical circular section of the 
iron blast furnace. This unit is smelting faster and is 
using less coke and giving less trouble from crusts than 
the adjacent old-style furnaces, and those in charge are 
enthusiastic about its future. The reverse bosh gives an 
opening wedge for the dropping of crusts and provides for 
the diminishing volume of the ascending gases as they 
cool as W'ell as for the sw’elling of the descending charge 
(lime is more bulky than the equivalent limestone). The 
old idea of imperfect penetration of the blast in a w’ide 
furnace is met by having a sufficient depth of burden on 
the charge to make the pressure head rather than the 
velocity head of the entering blast the governing factor. 

Converting 

The large 20-ft. vertical converters at the Great Falls 
plant continue to give satisfaction and one has now been 
installed at Anaconda, w’here it w’ill be in direct competi¬ 
tion W'ith horizontal ones. 

®EnK. and Min. Journ., Vol. 96, p. 677. “Trans, A. I. M. E., August, 1913. 
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Ill the matter of basic converting it is surprising how 
easy it is to run a shell under almost any condition of 
shape or practice now that the work has become familiar 
to the general run of converter men. Five years ago it 
seemed impossible. Three years ago it required great 
skill. Today it is much easier to handle than the old 
acid practice ever was, and many of the precautions have 
either been found unnecessary or have become second 

nature. 
One of the early rules was to cover the surface of the 

shell with a coating of “slag,” and if the cracks between 
the brick could be seen when the shell was turned down, 
the lining was considered to be in danger. This prac¬ 
tice has now been developed into the deliberate formation 
of a protective coating of magnetite and a patent^ has 
been issued to Messrs. Wheeler and Krejci, covering this 
method. A new basic shell is given a charge of matte 
which, with certain precautions, is blown without silica 
and the iron oxidizes to Feo04, instead of to a silicate. 
This freezes and adheres to the lining, and as it does not 
fuse below 1500° C., a temperature far above that of nor¬ 
mal operation, and as it is not acted upon chemically by 
the matte, the lining should be very durable. It is pro¬ 
posed to try cheaper material than magnesite for a back¬ 
ing, as the monolithic magnetite is the real lining. 

It used to be claimed that silica would not dissolve in 
molten matte and that in acid converting nearly all of the 
silica was supplied by the lining. Now that basic convert¬ 
ing has upset this theory, a large amount of silica is being 
fed into acid shells, where they are still used, and it has 
been found commercial to convert 20% matte direct in 

an acid shell. 

A weak spot in handling material in most plants has 
been the breaking up and recharging of skulls from con¬ 
verter slag ladles. At nearly every plant—exceptions at 
Garfield and at Jerome—these are dumped on the floor 
and broken up by hand and then picked up piece by piece 
and loaded in cars. The Macgregor (patented) machine 
for handling this problem is likely to be generally adopted 
The skulls are released from the ladle by bumping against 
a block and fall upon a slide leading to a heavy grizzly. 
They are then broken up by a sort of stamp carried by 
an overhead traveling crane and the pieces fall through 
onto an elevator belt, which carries them to a charging 
bin. 

Fume Condensation 

The smelter-smoke question has three aspects: (1) 
The recovery of valuable metals; (2) the avoidance of 
damage to agriculture; and (3) the meeting of damage 
suits. By refusing to recognize (2) as the proper basis 
and insisting upon (1) the smelter has, unfortunately, 
been forced over to (3), which is largely unknown terri¬ 
tory. Until it is definitely and finally settled what (3) 
is, the smelter will hesitate to accept any system of con¬ 
densation involving a large investment, and we have a 
great variety of processes and opinions. 

The chief methods are: (A) Dust chamber; (B) sus¬ 
pended wires; (C) bag house; (D) electrostatic con¬ 
densation; (E) thiogen process; (F) sulphuric-acid man¬ 
ufacture. We also have propositions involving B -|- D 
and D C, which look quite attractive. 

The Great Falls installation of suspended wires has 

S pat. No. 1.008,470, July 29. 1913. 

proved a great success and must be reckoned with at least 
as a preliminary method. The bag house at Kennett, 
Calif., continues to do good work. The Cottrell process 
of electrostatic condensation has made remarkable prog¬ 
ress. The thiogen process, in some ways the most in¬ 
teresting of all, is awaiting a favorable opportunity for 
a large-scale trial.® 

In addition to some small installations such as that at 
the Raritan Copper Works on silver refinery fumes, the 
Cottrell process has had a serious and successful trial at 
Garfield, where an installation is now in course of con¬ 
struction to handle the gases from the entire converter 
plant. If this fulfills expectations the roaster and blast 
furnace gases will be similarly treated. 

The disappointing results at the old Balaklala Cot¬ 
trell installation were ai)parently due to a failure to un¬ 
derstand the necessary conditions involving: (1) Quan¬ 
tity of dust; (2) moisture; (3) velocity; (4) tempera¬ 
ture. The gases must not carry too great a quantity of 
dust per unit of volume, there must be sufficient moisture 
for ionization; the velocity must not be too rapid for per¬ 
fect “clearance”; and the temperature must not be too 
high. As the temperature is lowered first we get the so 
called “values,” then the impurities, and finally the acid. 
The fact that another large-scale installation is to be tried 
is very encouraging. 

Refining 

Basic refining furnaces® have been developed at the 
Chrome plant of the U. S. Metals Refining Co. The 
customary vault has been abandoned and a magne¬ 
site hearth used in conjunction with chromite walls and 
roof. The result has been to suppress the formation of 
silicate slags of the metallic* ba.ses pre.sent in refining and 
to make po.ssible the treatment of leady and other foul 
bullion without danger to the furnace. 

[The que.stion of copper leaching has become increas¬ 
ingly imporlant, and a separate article will be found upon 
this subject on p. 101.—Editor. ) 

Hew i^lime TreatmeB:&t at Aiaa- 
comidla 

Apart from the mere fact that concentrator slime is 
to be treated and a recovery made from a hitherto value- 
le.‘!S metallurgical waste ])roduct, the magnitude of the 
Anaconda Copper Co.’s installation makes it of interest. 
The slime is to be partially dewatered and the dewatered 
product treated on buddies. 

An “experimental” plant capable of treating 220,000 
gal. of waste water daily was installed and worked success¬ 
fully. This })lant, which would have been a full-size one 

for some works, was then demolished, to make room for 
the new plant. 

This will treat 20,000,000 gal. of water per 24 hr., 
carrying 2% of solids. Partial dewatering will be ac¬ 

complished in Dorr thickeners and Olive filters, bringing 
the solids up to 12%T This material is then to be sent 
over twenty 20-deck buddies. As we have previously re¬ 
marked editorially, multiple-deck tables for slime treat¬ 

ment seem to be the present metallurgic fashion. 

"Enff. and Min. Journ., Vol. 95, p. 369. 
•U. S. patents Just issuing. 
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The great subject of interest in the metallurgy of 
copper in 1913 was the extraction of copper from low- 
grade ores by leaching. Most of the important American 
copper-producing coni})anies are working on this problem. 
There is going to be a new hydrometallurgy of copper, 
and it is going to be very soon. The Butte & Duluth 
company is already treating ore in this way on a small 
scale. The Braden plant is nearly completed, and it will 
not be very long before the ('hu(|uicamata works are a 
going concern. In both tho.se cases the preliminary ex¬ 
perimental work has been of such a character and has 
been done in such a way that there does not remain much 
doubt respecting the working of the new processes upon 
a large scale. 

In the experimentation with hydrometallurgical meth¬ 
ods of copper extraction, attention is largely concentrated 
upon the best way of precipitating the copper from .solu¬ 
tion. Sulphuric acid is generally considered as the leach¬ 
ing agent. The obtaining of the solution of copper seems 
to bo no great dilliculty. The porphyrv ores especially 
turn out to be small wasters of aeid, not much going into 
solution except the copper and a little iron and alumina, 
wherefore the consum])tion of acid is small. In most 
ca.ses the j)ercentage of (•()|)per extraction runs over 90. 

With regard to the precipitation, electrolysis and iron 
are the principal ideas. Cappelen Smith, Van Arsdale, 
Canhy, Channing and Fields ])in their faith to electrolysis; 
with insoluble anodes, of course. The acquirement of 
improved anodes, especially anodes of fused magnetite, 
and the introduction of sulphur dioxide into the electro¬ 
lyte, reducing the electrical energy recpiircd, at but little 
expense otherwise, have put an entirely new and promis¬ 
ing phase upon this kind of precipitation. Croasdale, 
Laist and Mathewson are ex])onents of the old idea of 
precipitation by means of metallic iron, in which the use 

of sponge iron reduced directly from iron ore obviates 
the old difficulty of insufficient supply of iron scrap and 
introduces advantages of its own. The exposition of this 
idea is perhaps due most to Croasdale and he seems to 
have been the first to use it in the experimental plant 
of the Calumet & Arizona, at Douglas. 

The preparation of s])onge iron consists in roasting py¬ 
rites, using the sul))hur for the acid needed to extract the 
copper, mixing the burned ])yrites with coal, reducing the 
iron, and using the iron to precipitate the copper from the 
sulphuric-acid solution. It is well known that the reduc¬ 
tion of iron oxides takes place at about 800-900° C. The 
difference between that temperature and 1300° C., or so, 
represents the saving of fuel, plant, etc., by not having to 
scorify the gangue and fuse everything. 

Mr. Croasdale thinks that the pre])aration of sponge- 
iron precipitant can be arranged as a simple, foolproof 
process, and that the cost need not be more than $6 per 
ton of iron and ])erhaps much less, not figuring any cost 
for the ore, even in such parts of the country as Arizona. 
This sponge iron is an ideal precipitant, offering a large 
surface and acting very quickly. Any gangue will, of 
course, settle with the copper precipitate. If low-grade 
pyrites be the only thing available, it will, of course, be a 
matter of balancing whether a preliminary separation of 
the gangue by magnetic separation, or otherwise, or a 
subsequent slagging of the gangue be the cheaper. 

As for the rest, the trend of present ideas is to intro¬ 
duce into the hydrometallurgy of copper mechanical con¬ 
trivances heretofore unknown in that art. At Chuquica- 
mata the leaching is to be done in vats holding 10,00« 
tons, 16 ft. deep, 100 ft. wide, and 150 ft. long. In gen¬ 
eral the copper leachers tend to adopt the methods 
brought to so high perfection in the cyaniding of gold 
and silver ores. 

Some of the work that is now going on is briefly sum¬ 
marized as follows: 

Arizona Copper Co.—This company has, for many 
years, used a leaching process, consisting of sulphuric-acid 
lixiviation and precipitation by scrap iron, for the treat¬ 
ment of some of its ores. Experiments on the treatment 
of the slime from the concentrating mills are now being 
conducted. Much was dependent, here, it is understood, 
on having a neutral solution to precipitate from. Smith, 
in his work at Braden and (’huquicamata, also seems to 
feel that this is important. 

Anaconda—The metallurgists of the Washoe works 
have developed a process, which is now being tried out 
in a plant of 80-tons daily capacity. Tailings are roasted 
in a special McDougal with outside fireboxes and are now 
leached with dilute sulphuric acid, but without the salt 
that was originally used. The chloridizing roast incurred 
metal losses and about as good a recovery of both coppter 
and silver is made without it. Salt is carried in the leach 
liquor and this assists in collecting the silver. The cop¬ 
per is precipitated by iron sponge made by metallizing 
iron sulphide in a McDougal furnace operated partly 
as a roaster and partly as a reducer. The final product 
is practically a concentrate and is fed to the reverberator- 
ies. The plant is being run at ])resent to determine at 
what stage the })roduct of the concentrating mill may be 
best delivered to the leaching plant. 

Braden—The concentrates are roasted in such a man¬ 

ner as to eliminate practically all the sulphur and at the 
same time oxidize all iron to the ferric state. The roasted 
])roduct is then leached with dilute sulphuric acid in two 
stages—a neutralizing leaching, and an acid leaching. 
The solution from the neutralizing leaching is electro- 
lized directly, and that from the acid solution is neutral¬ 
ized by the following batch of calcines. The development 
of this process, and also the Chuquicamata process (to be 
referred to subsequently) has been done under the direc¬ 
tion of E. A. Cappelen Smith. 

Bradlep—Charles S. Bradley erected a plant at Ana¬ 

conda, Mont., to treat the slime from the Washoe concen¬ 
trator by his ingenious ])rocess, which consists in sul¬ 
phate-roasting, leaching with calcium-chloride solution, 
and precipitation of copper from chloride solution by 
means of calcium oxide, regenerating calcium chloride 
which is used as lixiviant. When tried at Bayonne, N. J., 
this process is said to have worked well, but at Anaconda 
difficulties were experienced, and after a large sum of 
money had been expended and only a few hundred tons 
of ore had been treated, the plant was closed. How¬ 
ever, Mr. Bradley has great confidence in his process and 
hopes to resume work at Anaconda. 

Butte Duluth—This company has a deposit of de¬ 
composed granite mineralized with oxidized copper, close 
to Butte, Mont. The ore is being leached with dilute sul- 
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phuric acid and copper deposited from the solution by 
electrolysis in the main, but foul solutions are switched 
off for precipitation by means of scrap iron. The plant 
is of something like 100 tons daily capacity and is being 
run on commercial basis. 

The ore runs about 3% thi as cuprite, malachite, azur- 
ite and chrysacolla, and carries no silver, gold or impur¬ 
ities, the gangue running 80% silica with some alumina 
and a little iron. The sulphuric-acid leach gives 87-90% 
extraction on 9-mesh ore. The acid loss is small. Lead 
anodes are giving good results and the cathodes are of 
excellent quality. A surprising thing is the apparent 
service being obtained from tanks and apparatus made of 
Oregon fir without any lead lining, and in some cases not 
even protected with acid-proof paint. Eastern refinery 
experience indicates that lead linings are absolutely neces¬ 
sary, and doubtless they will be used in any permanent 
installation, but the unprotected wood has done very well 
for several months. The necessity of ample circulation 
has brought about a trial of a circular tank, which is 
apparently successful. 

The leaching of the ore is done in V-shape vats, but a 
battery of very long Dorr classifiers to act as leaching 
and washing machines is now being installed. The ore, 
ground to 8 to 10 mesh, will slowly run through these 
classifiers with countercurrent washing in order to dis¬ 
solve the copper and wash the copper-bearing solution 
from the ore. The advantage of giving a short exposure 
to the finely ground material is that there is less dissolv¬ 
ing of iron, aluminum, etc., and the extraction of copper 
is raised materially. 

BuUtvhacker—This company, at Butte, has ore similar 
to that of the Butte & Duluth company, and is treating it 
in a similar way. This also is a commercial plant, oper¬ 
ating on a small scale. In the electrolytic vats a paddle 
is mounted so as to give a strong upward current between 
the electrodes. A density of 10 amp. per sq.in. at a 
voltage of 3 to 3.2 per tank is used. The electrolyte is 
used cyclically without apparent contamination except by 
iron and alumina. Iron can, of course, be precipitated 
from neutral solutions by reduction, followed by oxida¬ 
tion. Basic salts are precipitated which carry arsenic 
and antimony down with them. 

Chuquicamata—The ore is a brochantite ore, crushed 
to 1/4" to %-io- mesh. The process consists in leaching 
with dilute sulphuric acid in large open tanks, draining 
the leached solution, electrolyzing with insoluble anodes, 
and returning the electrolyzed solution for further leach¬ 
ing. Owing to the SO3 in the brochantite, there is a gain 
in sulphuric acid in the process. The electrolysis is per¬ 
formed with anodes cast from fused magnetite, a Euro¬ 
pean invention. 

Copper Queen—Experimental work has been conducted 
at Douglas, Ariz., by G. D. Yan Arsdale, on the treatment 
of the low-grade porphyry ore of the Copper Queen mines. 
He roasts the ore, leaches with dilute sulphuric acid, and 
electrolyzes the copper solution, injecting sulphurous acid 
into the electrolyte for its regeneration and for reduction 
of the electric energy required. 

Cornelia—The Calumet & Arizona company recently 
acquired the Cornelia mine, in the Ajo Mountains, south¬ 
western Arizona, which has a large body of oxidized ore. 
Stuart R. Croasdale and Utley Wedge, inventor of the 
Wedge furnace, have conducted experiments. They are 
said to mix some pyrites with the ore, roast, leach and 

sulphuric acid and precipitate with sponge iron. It is re¬ 
ported that a plant of 350 tons daily capacity is shortly 
to be erected. 

Henderson—The Pennsylvania Salt Manufacturing 
Co., at its works at Greenwich Point (Philadelphia), and 
at Natrona (near Pittsburgh), for upward of a quarter 
of a century has been treating Rio Tinto pyrites by the 
beautiful Henderson process. This process is especially 
adapted for the extraction of copper from burned pyrites. 
It is minutely described in ‘‘The Mineral Industry,” Vols. 
YIII and IX. The process remains practically un¬ 
changed today, except that Wedge muffle furnaces have 
been substituted for the old straight-line, hand-rabl)led 
furnaces and the single-hearth, circular, mechanical fur¬ 
nace. The Wedge furnace is, of course, a substantial im¬ 
provement. Both at Greenwich Point and at Natrona 
the copper is i)reeipitated by means of scrap iron. The ce¬ 
ment copper is shipped to electrolytic refiners. 

Inspiration—Professors Duncan and Bacon, of the 
University of Pittsburgh, are conducting experiments for 
this company, which has ore of character similar to that 
of the Keystone mine, which has part of the same ore- 
body. The nature of their experiments has not yet been 
disclosed. 

Keystone—At Miami, Ariz., R. C. Canby is working 
with an experimental plant of about 30 tons daily ca¬ 
pacity on the mixed sulphide-carbonate ore of the Key¬ 
stone mine. The main lines of his work are similar to 
those of Mr. Van Arsdale, at Douglas. 

Boyal Basin—John 1). Fields erected a plant for the 
Royal Basin Mining Co. of Mont., installing a process 
consisting of sulphuric-acid lixiviation and electrolytic 
precipitation. This is claimed to be the first use of this 
process in a full-size commercial plant. 

Shannon—J. W. Bennie, the manager of this com¬ 
pany, at Clifton, Ariz., has been working upon a leaching 
process for a couple of years or more, assisted by F. S. 
Schimerka. The process consists in roasting the oxidized 
ores, which are extremely basic, with pyrite, in order to 
sulphatize the copper. The spent licpior from the pre¬ 
cipitation plant is also poured over the roast heap to assist 
in this. The leaching is by water and the copper pre¬ 
cipitated from solution on scrap iron. 

Snowstorm—This company, near Mullan, Idaho, for 
several years (about 1907 and later) operated a leaching 
mill for the treatment of some of its ores. Extraction of 
copper was effected by sulphuric acid and precipitation 
by means of scrap iron. Lately the plant has been idle. 

Wagner Azurite—At Luning, Nev., the Wagner Azur- 
ite Copper Co. proposes to treat an ore containing 3% 
copper and $3.50 per ton in gold and silver. 

Germas^ ZimiC Imports and 
Essports 

The following figures are for Germany’s imports and 
exports during the first 10 months of 1913: 

•-Imports-- --Exports ■— • 
1912 1913 1912 1913 

Spelter. 45,467 46,752 76,984 83,185 
Sheet sine. 849 589 22,079 20,240 
Scrap zinc. 1,772 1,421 3,971 3,815 
Zinc ore. 245,092 260,458 33,566 33,783 
Zinc dust. 487 531 3,412 2,868 
Zinc sulphide, white. 2,692 2,563 12,666 14,646 
Zinc white. 4,146 4,387 15,139 14,097 
Zinc ashes. 818 786 7,860 16,440 
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Tlie Metallurgy of Zinc in 1913 
By W. R. Ingalls 

Tlie litoraturo was enriclie'l by several noteworthy con¬ 
tributions in 1013. The most important was Liebigs 
treatise “Zink and Cadmium.” Herr Juretzka published 
a valuable series of articles in Metall uitd Erz. There 
were a lot of articles by several authors on electric smelt¬ 

ing- 
l?e))orts have reached us of some interesting things in 

European ziiu'-smelting practice and experiment, but 
iuasnmcli as the JoruNAL will shortly publish a special 

article about these, 1 shall in the present article confine 
myself to things especially American. 

Our great problem at the present time is withovxt doubt 
the treatment of flotation concentrate. This is excessively 
fine, ranging from 80- to less than 200-mesh, and produces 

the troul)les that lino ore always does metallurgically and 
ill addition thereto some that are peculiar to the metal¬ 
lurgy of zinc. It is difficult to roast such ore, and there 
are also troubles in the distillation of it. The loss of zinc 
in roasting is ])ariicularly large. This appears to be due 
not merely to dusting, but also to reduction and volatiliza¬ 
tion. How to get around the difficulties is not yet known, 
but our metallurgists are pbilosojibic about the matter, 
recognizing that the supply of flotation-concentrate is 

bound to increase and that they have got to learn how to 

treat it. 
Last year, 1!)13, was unprofitable to the smelters, smelt¬ 

ing margins dwindling about to the vanishing point, and 
(luring the last (piarter about one-third of the smelting 
capacity was ])ut temporarily out of use. The commercial 
conditions prevented the new Granby smeltery, at East 
8t. Louis, from being fired up, although it was practically 
completed. The erection of a new plant at Burgettstown, 
Ohio, was begun and another one is projected near Wheel¬ 
ing, W. Va. Tbe reduction of the tariff' on zinc ore will 
probably make tbe Ohio valley between Pittsburgh and 
Wheeling become an important zinc-smelting center. 

Rktoht Rksidi’ks 

The Edgar Zinc Co. has been experimenting with the 
use of retort rc'sidues, which contain a good deal of 
unburned coal, as fuel under the steam boilers. About 
20% of fresh coal is added. So far, this mixture has 
proved serviceable, and 10 boilers are now fired in this 
way. The retort residues are screened, everything above 
%-in. size being used. At tbe zinc-oxide w'orks at Coffey- 
ville, Kan., the residues from the Hearing plant of the 
.Vmerican Zinc, Lead & Smelting Co. are being burned 

for recovery of their zinc as oxide. Several persons have 
been trying to secure the residues of the smelteries in the 
gas field for this purpose, these residues being unmixed 
with coal clinkers, but the several smelting companies are 
averse to letting them go. A small quantity of oxide is 
recovered at tbe works of the Edgar Zinc Co. 

More or less attention was given during 1913 by several 
zinc smelters to the possibility of firing their furnaces 
with pulverized coal, after the fashion of the cement 

makers. The Edgar Zinc Co. is actually going to try 
this at Cherryvale, having arranged one distillation fur¬ 
nace and one roasting furnace for the experiment, for 
which it is figured that all will be ready early in 1914. 

Metallurgical Mechanism 

Tlie National Zinc Co. made a successful introduction 
of the Saeger charging machine at its works in Bartles¬ 
ville, Okla. This machine is said to charge the retorts 
better than can be done by hand and in less time, one ma¬ 
chine charging a furnace in one hour, while hand charg¬ 
ing takes two hours at least. It is exjiected that the use 
of the machine will eventually effect a saving of two men 
on the furnace. The common arrangement of the distil¬ 
lation furnaces in American works is unfavorable to the 

use of a charging machine, American practice being to 
set the furnaces in parallel, whereas in the European prac¬ 
tice they are commoidy set in series, i.e., in a single row. 
It is estimated at Bartlesville that if the furnaces there 
were set in the European way, one charging machine 
could easily serve four or five furnaces. 

The Garrison & Whipple condenser machine found fur¬ 
ther application during 1913,. it having been installed 
at several smelting works. 

The State of the Art 

George C. Stone, in a paper read before technical socie¬ 
ties in New York, in November, 1913, gave some data 
respecting present practice in zinc smelting in the United 

States. He said that “today 87% extraction of the zinc 
is only fair and many works can show runs of long periods 
averaging 90% and over. The fuel consumption has been 
largely decreased, mainly by the adoption of regenerative 
gas-firing. A comparison of furnaces using the same kind 
of coal shows that where the hand-fired furnaces 25 years 
ago required 2, 3i/^ and even 4 tons of coal per ton of ore, 
well equipped gas furnaces using the same coal and work¬ 
ing the same class of ore now take only li^ to 1% tons. 
Labor has also been largely reduced. The old Belgian 
furnaces required five days’ labor per charge, two men 
working 24 hours continuously, and an extra helper on 
the day shift only. As these furnaces worked only about a 

ton of ore, they.required five days’ labor per ton. At pres¬ 
ent all 24-hour work is done away with, and not over IV2 

days’ labor is required per ton. In 1844 fifteen to twenty 
days was the usual life of a retort. Now good retorts 
made in hydraulic presses last from 30 to 40 (lays, and at 
that more are replaced because they are filled up than be¬ 
cause they leak.” 

Electric Smelting 

A good deal of literature about electric smelting was 
published in 1913, showing the wide interests in this sub¬ 

ject. Petersen conducted experiments at Butte, Mont. 
They were instructive, but in the opinion of the Butte k 
Superior management they were not commercially prom¬ 
ising and consequently were abandoned. Johnson contin¬ 
ued the operation of a one-ton furnace at Hartford, Conn., 
running at intervals. The erection of an experimental 
furnace at Nelson, B. C., by the Canada Department of 
Mines was begun. 

Queneau, Specketer and others continued experimental 

work in Europe. Renewed attention was drawn to the 
Cote-Pierron process, for which a 400-kw. furnace was 
installed at Ugine, Savoy. Regular operations were con¬ 
tinued at Sarpsborg, in Norway, and at Trollhattan, in 
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phuric acid and copper deposited from the solution by 
electrolysis in the main, but foul solutions are switched 
off for precipitation by means of scrap iron. The plant 
is of something like 100 tons daily capacity and is being 
run on commercial basis. 

The ore runs about 2% Cu as cuprite, malachite, azur- 
ite and chrysacolla, and carries no silver, gold or impur¬ 
ities, the gangue running 80% silica with some alumina 
and a little iron. The sulphuric-acid leach gives 87-90% 
extraction on 9-mesh ore. The acid loss is small. Lead 
anodes are giving good results and the cathodes are of 
excellent quality. A surprising thing is the apparent 
service being obtained from tanks and apparatus made of 
Oregon fir without any lead lining, and in some cases not 
even protected with acid-proof paint. Eastern refinery 
experience indicates that lead linings are absolutely neces¬ 
sary, and doubtless they will be used in any permanent 
installation, but the unprotected wood has done very well 
for several months. The necessity of ample circulation 
has brought about a trial of a circular tank, which is 
apparently successful. 

The leaching of the ore is done in Y-shape vats, but a 
battery of very long Dorr classifiers to act as leaching 
and W’ashing machines is now being installed. The ore, 
ground to 8 to 10 mesh, will slowly run through these 
classifiers with countercurrent w'ashing in order to dis¬ 
solve the copper and wash the copper-bearing solution 
from the ore. The advantage of giving a short exposure 
to the finely ground material is that there is less dissolv¬ 
ing of iron, aluminum, etc., and the extraction of copper 
is raised materially. 

BnUtvhacker—This company, at Butte, has ore similar 
to that of the Butte & Duluth company, and is treating it 
in a similar way. This also is a commercial plant, oper¬ 
ating on a small scale. In the electrolytic vats a paddle 
is mounted so as to give a strong upw^ard current between 
the electrodes. A density of 10 amp. per sq.in. at a 
voltage of 2 to 2.2 per tank is used. The electrolyte is 
used cyclically without apparent contamination except by 
iron and alumina. Iron can, of course, be precipitated 
from neutral solutions by reduction, followed by oxida¬ 
tion. Basic salts are precipitated which carry arsenic 
and antimony down wdth them. 

Chuquicamata—The ore is a brochantite ore, crushed 
to y^- to ^-in. mesh. The process consists in leaching 
with dilute sulphuric acid in large open tanks, draining 
the leached solution, electrolyzing with insoluble anodes, 
and returning the electrolyzed solution for further leach¬ 
ing. Owing to the SO., in the brochantite, there is a gain 
in sulphuric acid in the process. The electrolysis is per¬ 
formed with anodes cast from fused magnetite, a Euro¬ 
pean invention. 

Copper Queen—Experimental w'ork has been conducted 
at Douglas, Ariz., by G. D. Van Arsdale, on the treatment 
of the low-grade porphyry ore of the Copper Queen mines. 
He roasts the ore, leaches with dilute sulphuric acid, and 
electrolyzes the copper solution, injecting sulphurous acid 
into the electrolyte for its regeneration and for reduction 
of the electric energy required. 

Cornelia—The Calumet & Arizona company recently 
acquired the Cornelia mine, in the A jo Mountains, south¬ 
western Arizona, which has a large body of oxidized ore. 
Stuart R. Croasdale and Utley Wedge, inventor of the 
Wedge furnace, have conducted experiments. They are 
said to mix some pyrites with the ore, roast, leach and 

sulphuric acid and precipitate with sponge iron. It is re¬ 
ported that a plant of 250 tons daily capacity is shortly 
to be erected. 

Henderson—The Pennsylvania Salt Manufacturing 
Co., at its works at Greenwich Point (Philadelphia), and 
at Natrona (near Pittsburgh), for upward of a quarter 
of a century has been treating Rio Tinto pyrites by the 
beautiful Henderson process. This process is especially 
adapted for the extraction of copper from burned pyrites. 
It is minutely described in ‘‘The Mineral Industry,” Vols. 
YIII and IX. The process remains practically un¬ 
changed today, except that AVedge muffle furnaces have 
been substituted for the old straight-line, hand-rabbled 
furnaces and the single-hearth, circular, mechanical fur¬ 
nace. The AAY'dge furnace is, of course, a substantial im¬ 
provement. Both at Greenwich Point and at Natrona 
the copper is precipitated by means of scrap iron. The ce¬ 
ment copper is shipped to electrolytic refiners. 

Inspiration—Professors Duncan and Bacon, of the 
University of Pittsburgh, are conducting experiments for 
this company, which has ore of character similar to that 
of the Keystone mine, which has part of the same ore- 
body. The nature of their experiments has not yet been 
disclosed. 

Keystone—At Miami, Ariz., R. C. Canby is working 
with an experimental plant of about 20 tons daily ca¬ 
pacity on the mixed sulphide-carbonate ore of the Key¬ 
stone mine. The main lines of his work are similar to 
those of Mr. Van Arsdale, at Douglas. 

Royal Basin—John 1). Fields erected a plant for the 
Royal Basin Mining Co. of Mont., installing a process 
consisting of sulphuric-acid lixiviation and electrolytic 
precipitation. This is claimed to be the first use of this 
process in a full-size commercial plant. 

Shannon—J. AA’^. Bennie, the manager of this com¬ 
pany, at Clifton, Ariz., has been working upon a leaching 
process for a couple of years or more, assisted by F. S. 
Schimerka. The process consists in roasting the oxidized 
ores, which are extremely basic, with pyrite, in order to 
sulphatize the cop})er. The spent licpior from the pre¬ 
cipitation plant is also poured over the roast heap to assist 
in this. The leaching is by water and the copper pre¬ 
cipitated from solution on scrap iron. 

Snotvstorm—This company, near Mullan, Idaho, for 
several years (about 1907 and later) operated a leaching 
mill for the treatment of some of its ores. Extraction of 
copper was effected by sulphuric acid and precipitation 
by means of scrap iron. Lately the plant has been idle. 

Wagner Azurite—At Luning, Nev., the AA^agner Azur- 
ite Copper Co. proposes to treat an ore containing 3% 
copper and $2.50 per ton in gold and silver. 

Germax^ Ziiac Imports and 
^jsports 

The following figures are for Germany’s imports and 
exports during the first-10 months of 1913: 

•-Imports-- -^Exports-- 
1912 1913 1912 1913 

Spelter. 45,467 46,752 76,984 83,185 
Sheet zinc. 849 589 22,079 20,240 
Scrap zinc. 1,772 l,42i 3,971 3,815 
Zinc ore. 245,092 260,458 33,566 33,783 
Zinc dust. 487 531 3,412 2,868 
Zinc sulphide, white. 2,692 2,563 12,666 14,646 
Zinc white.. 4,146 4,387 15,139 14,097 
Zinc ashes. 818 786 7,860 16,440 
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By W. R. 

The literature was enriched by several noteworthy con- 
tril)iitions in 1013. The most important was Liebig’s 
treatise “Zink and Cadmium.” Herr Juretzka published 
a valuable series of articles in Metall und Erz. There 
were a lot of articles by several authors on electric smelt¬ 

ing. 
Reports have reached iis of some interesting things in 

European zinc-smelting practice and experiment, but 
inasmuch as the JoritXAL will shortly publish a special 
article about these, 1 shall in the present article confine 
myself to things especially American. 

Our great problem at the present time is without doubt 
the treatment of flotation concentrate. This is excessively 
fine, ranging from 80- to less than 200-mesh, and produces 
the troubles that fine ore always does metallurgically and 
ill addition thereto some that are peculiar to the metal¬ 
lurgy of zinc. It is difficult to roast such ore, and there 
arc also troubles in the distillation of it. The loss of zinc 
in roasting is ])articularly large. This appears to be due 
not merely to dusting, but also to reduction and volatiliza¬ 
tion. How to get around the difficulties is not yet known, 
hut our metallurgists are philosophic about the matter, 
recognizing that the supply of flotation-concentrate is 
hound to increase and that they have got to learn how to 

treat it. 
Last year, 1!)13, was unprofitable to the smelters, smelt¬ 

ing margins dwindling about to the vanishing point, and 
during the last (piarter about one-third of the smelting 
capacity was put temiiorarily out of use. The commercial 
conditions prevented the new Granby smeltery, at East 
St. Louis, from being fired up, although it was practically 
completed. The creed ion of a new plant at Burgettstown, 
Ohio, was begun and another one is projected near 'Wheel¬ 
ing, W. Va. The reduction of the tariff on zinc ore will 
probably make the Ohio valley hetween Pittsburgh and 
Wheeling become an important zinc-smelting center. 

Rktokt Ri:sii)ri;s 

The Edgar Zinc Co. has been experimenting with the 
use of retort n'sidues, which contain a good deal of 
unburned coal, as fuel under the steam boilers. About 
20% of fresh (oal is added. So far, this mixture has 
]»roved serviceable, and 10 boilers are now fired in this 
Avay. The retort residues are screened, everything above 
14-in. size being used. At the zinc-oxide works at Coffey- 
ville, Kan., the residues from the Bearing plant of the 
American Zinc, Lead & Smelting Co. are being burned 
for recovery of their zinc as oxide. Several persons have 
been trying to .secure the residues of the smelteries in the 
gas field for this purpose, these residues being unmixed 
Avith coal clinkers, but the several smelting companies are 
averse to letting them go. A small quantity of oxide is 
recovered at the works of the Edgar Zinc Co. 

More or less attention was given during 1913 by seA’eral 
zinc smelters to the possibility of firing their furnaces 
with pulverized coal, after the fashion of the cement 
makers. The Edgar Zinc Co. is actually going to try 
this at Cherryvale, having arranged one distillation fur¬ 
nace and one roasting furnace for the experiment, for 
Avhich it is figured that all Avill be ready early in 1011. 

IXGALLS 

Metallurgical Mechanism 

The National Zinc Co. made a successful introduction 
of the Saeger charging machine at its works in Bartles¬ 
ville, Okla. This machine is .said to charge the retorts 
better than can be done by hand and in less time, one ma¬ 
chine charging a furnace in one hour, while hand charg¬ 
ing takes two hours at least. It is expected that the use 
of the machine Avill eA’entually effect a saving of two men 
on the furnace. The common arrangement of the distil¬ 
lation furnaces in American works is unfavorable to the 
use of a charging machine, American practice being to 
set the furnaces in parallel, whereas in the European prac¬ 
tice they are commonly set in series, i.e., in a single row. 
It is estimated at Bartlesville that if the furnaces there 
Avere set in the European way, one charging machine 
could easily serve four or five furnaces. 

The Garrison & Whipple condenser machine found fur¬ 
ther application during 1913,. it having been installed 
at seA’eral smelting AAorks. 

The State of the Art 

George C. Stone, in a paper read before technical socie¬ 
ties in XeAv York, in XoAember, 1913, gave some data 
respecting present practice in zinc smelting in the United 
States. He said that “today 87% extraction of the zinc 
is only fair and many Avorks can shoAV runs of long periods 
aAeraging 90% and oAer. The fuel consumption has been 
largely decreased, mainly by the adoption of regenerative 
gas-firing. A comparison of furnaces using the same kind 
of coal shows that A\diere the hand-fired furnaces 25 years 
ago required 2, 314 and even 4 tons of coal per ton of ore, 
Avell equipped gas furnaces using the same coal and Avork- 
iug the same class of ore noAv take only II4 to 1% tons. 
Labor has also been largely reduced. The old Belgian 
furnaces required fiA^e days’ labor per charge, tAvo men 
Avorking 24 hours continuously, and an extra helper on 
the day shift only. As these furnaces Avorked only about a 
ton of ore, they.required fiAe days’ labor per ton. At pres¬ 
ent all 24-hour work is done aAvay Avith, and not over I14 

days’ labor is required per ton. In 1844 fifteen to tAA’enty 
days was the usual life of a retort. Noav good retorts 
made in hydraulic presses last from 30 to 40 days, and at 
that more are rephn-ed because they are filled up than be¬ 
cause they leak.” 

Electric Smelting 

A good deal of literature about electric smelting aaus 

published in 1913, shoAving the Avide interests in this sub¬ 
ject. Petersen conducted experiments at Butte, Mont. 
They Avere instructiAe, but in the opinion of the Butte & 
Superior management they AA'ere not commercially prom¬ 
ising and consequently were abandoned. Johnson contin¬ 
ued the operation of a one-ton furnace at Hartford, Conn., 
running at interAals. The erection of an experimenhd 
furnace at Nelson, B. C., by the Canada Department of 
Mines was begun. 

Queneau, Specketer and others continued experimental 
Av^ork in Europe. Renewed attention was drawn to the 
Cote-Pierron process, for which a 400-kw. furnace was 
installed at Ugine, Savoy. Regular operations were con¬ 
tinued at Sarpsborg, in Norway, and at Trollhattan, in 
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Sweden, where several thousand tons of electrically 
smelted spelter are produced annually. A new plant 
which is to have 17 furnaces of 1000 hp. and eight fur¬ 
naces of 500 hp. is about being completed at Trollhattan. 
The company owning these Scandinavian works reported 
recently that its smelting operations have not yet proved 
commercially profitable, but the results in August, 1913, 
were better than in any previous month, and it is hoped 
that things will eventually turn out well. 

Hydro-Metallurgical Processes 

Among processes of this kind, the chief attention in 
1913 was devoted to the so called bisulphite process, and 
to S. E. Bretherton’s ammonia process. Reports thal 
reach me from Great Britain indicate some measure of 
success with the bisulphite process, which has been care¬ 
fully worked out. Mr. Bretherton does not appear yet 
to have put this process in commercial, or even semi¬ 
commercial, operation. From the theoretical standpoint. 

By Bradley 

The building of a smelting plant in Texas will have 
an important bearing on the large supplies of ore in that 
state, and the treatment of some of the Northern titani- 
ferous ores on an industrial scale, as noted in an earlier 
issue of the Journal, will doubtless revive interest in 
these enormous potential supplies of ore. Although 
Swedish iron ore continues to be imported into the United 
States, the acquisition of large Chilean deposits by the 
Bethlehem Steel Co., which had contracted for several 
million tons of Swedish ore, has again turned attention 
to the great resources of South and Central America, in¬ 
cluding Brazil, Venezuela, Colombia, etc. The chromifer- 
ous iron ores of Greece and the Chrome iron ores of 
Northern Caucasus are again attracting attention. The 
former bear a striking similarity in analyses to the chrom- 
iferous ores of Cuba. India is leading Russia and Brazil 
as an exporter of manganese ore. In the first-named 
country, American interests are prominently represented. 

Blast-Furnace Development 

The improved type of blast-furnace construction de¬ 
vised by Johnson has already been descril)e(l in the Jour¬ 
nal. There is a steady increase in the use of dry blast, 
and also in the use of blast-furnace blast, as well as bes- 
semer blast, enriched in o.vygen. There seems to be no 
doubt of the industrial importance of this ])ractice, which 
will constantly increase as the price of oxygen is reduced. 
In the matter of thin lining there seems to be a slow but 
certain return to a lining midway in thickness between 
the extreme nine inches used in some ca.ses and the 24 
to 36 in. thickness of earlier days. Twelve to 14 in. 
seems to be more generally adopted at the jiresent time. 

Important developments have occurred in the cleaning 
of blast-furnace gas, and especially in cleaning by means 
of bag processes, and other methods which do not intro¬ 
duce moisture. There is also a constant increase in blast¬ 
furnace gas used in gas engines, and especially in mix¬ 
tures of blast-furnace gas with coke-oven gas. A discus- 

•Consultlng Engineer, 29 West 39th St., New York. 

both of these processes are rational. I imagine that their 
future depends upon their ability to obtain a sufficient 
proportion of the zinc in solution and the cost of perform¬ 
ing the several steps of the process. These factors are 
likely to vary according to the ore. 

Another class of hydro-metallurgical processes is those 
iu which the zinc having been obtained in solution, pre¬ 
cipitation is effected by electrolysis. The Siemens & 
Halske, and Isherwood proces.ses are of this class. Ex- 
jierimental work in this direction has also been done at 
Bully Hill, Calif. There seems to be no longer any 
difficulty in obtaining a dense coherent zinc cathode, if 
the electrolysis be conducted in the right way. However, 
the same remarks made with reference to the other hydro- 
metallurgical processes, apply to these also. Experiments 
were conducted at the Raritan works, Perth Amboy, with 
the Isherwood process, during a considerable part of 1913. 
No account of the work there has been published, which is 
a pity, for it was without doubt of great interest. 

Stoughton* 

sion of more than ordinary interest is taking place be¬ 
tween the advocates of gas engines and steam engines as 
to relative efficiency and economy. 

hlPROVEMENTS IN FOUNDRY PRAUTirE 

A new method of dephosphorizing iron in the foundry, 
which is similar in principle to the Bell-Krupp method, 
has been patented in Sweden. An American inventor 
has also patented a process which is said to reduce sul¬ 
phur. It consists in blowing air through a bath of molten 
iron in such a way as to produce a gentle ebullition with 

the purpose of causing the mangane.'je sulphide slowly to 
rise to the top, but, at the same time, avoiding the bes- 
semerization of impurities. The process is differentiated 
from the ordinary be-ssemer process in that it decrea.se.s, 

instead of increa.«es, the tem])erature. There have also 
been several scientific studies made of the cupola proc¬ 
esses, indicating the ])ossibilities of greater fuel efficiency 
by reducing lu'at losses, most of which take place out of 
the top of the stack. The heat lost by radiation through 
the walls is said to be less than 4%, and that carried 
away in escaping gases is 25 to 40%. A German foundry 
is melting turnings and borings by blowing them in 
through the tuyeres by the blast. 

A patented combination furnace containing some of 
the features of the be.'^.'^emcr converter, the openhearth 

furnace and the electric furnace, has been put in opera¬ 
tion in a steel-casting plant in Maryland. A interesting 
investigation carried on in the bessemer converter de¬ 

veloped the wholly unex})ected fact that no more than 
0.074% of o.vygen could be permanently retained in the 
steel. 

There are 19 electric J'urnaces for the manufacture of 
iron and steel in operation in the United States, but only 

one of them operates continuously so far as I am aware. 
There are about 150 active electric steel furnaces in the 

world, the largest of which is said to be of 30 tons capac¬ 
ity. The use of electric furnaces for annealing, harden¬ 
ing and other operations requiring exact control is in- 
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creasing much more rapidly than the use of furnaces for 
nieltiug, smelting and refining. 

Eliminating Pipes in Ingots 

The making of sound steel ingots has occupied a great 
deal of attention in England and America during 1913. 
In the former country, Sir Robert Hadfield and Benjam¬ 

in Talbot have devised processes, the first of which con¬ 
sists in placing a charcoal fire on top of the melted steel, 
after interposing a layer of insulating slag, and then 
using combustion of this charcoal for heating the steel 
and drawing the shrinkage cavity to a higher point. A 
fireclay top in the ingot mold also decreases the radia¬ 
tion from this part. The Talbot process consists in pass¬ 
ing the steel ingot through a pair of rolls before the in¬ 
terior has solidified, and, by thus reducing its size, clos¬ 
ing up the shrinkage cavity. The same principle has 
been used by P. H. Dudley in America. Emil Gathmann, 
an American inventor, casts his ingot with the large end 
up, and also hastens the cooling of the lower part by in¬ 
creasing the metal of the ingot mold at that point. An 
ingenious process is then used for stripping the ingots 
without turning them over. 

Fuels 

The increase in the price of petroleum has caused a 
great decrease in the number of melting, an¬ 
nealing and heating furnaces using this type of 
fuel. In some cases great inconvenience has been 
causc<l. The result has been to draw attention 
very strongly to the use of pulverized fuel, and this 
subject has been ably discussed' at more than one meeting 
in the United States. Pulverized coal is now employed 
in many ])uddling and heating furnaces, openhearth fur¬ 
naces, annealing furnaces, etc. It is said that pulverized 
coal gives a higher temperature than can ne obtained in 
any other Avay outside of the electric furnace, and the 
control of the combustion is described as excellent. 

Simultaneously in France, England and America re¬ 
searches have been in progress upon the critical points of 
steel, and especially upon the A^, point, and upon the beta 
allotropic modification. The existence of the A, critical 
l)oint has been reestablished upon a firm foundation by 
11 owe and Burgess, although Carpenter and others in 
England declared that such a point did not exist. The 
English metallurgists have, however, brought forward 
some evidence tending to discredit the existence of the 
hard beta modification, which, if substantiated, will re¬ 
quire some changes in some of the theories maintained at 
present to account for the hardness of tempered steel. 
J. E. Stead has described a new' method for the deter¬ 
mination of the Ai point, and 11. M. Howe describes a 
new' method for the determination of the Ao point. 

Alloy Steels 

It is said that some extraordinary results have been 
obtained by the addition of cobalt to steel, and especially 
to high-speed steel. Sir Robert Hadfield has published 
some new' data on the magnetic properties of manganese 
steel, and upon the heating and cooling curves of man¬ 
ganese steels. 

Copper Steels 

Steels containing from 0.1 to 0.5% of copper continue 
to attract a good deal of attention because of their al¬ 

leged rust-resisting properties and greater durability in 
rails and steel sheets. Clevenger has shown that copper- 
steel forges well up to the content of 4% of copper, and 
good w'elds were made with as high as 0.8% copper. The 
effect of the copper is to lower the A^ critical point, to 
increase the elastic limit and hardness of the steel. A 
scientific study has also been made of the ternary alloys 
of iron, manganese and copper. 

Gases in Steel 

The injurious effect of nitrogen remaining dissolved in 
steel, which has been debated somewhat hotly for the 
past two years, received further confirmation in a lengthy 
research published in 1913. A much-needed method 
for the rapid determination of nitrogen in steel was also 
described; it depends upon the use of dimethylglyoxime. 
Attempts have been made to introduce oxygen into steel 
upon the supposition that it will benefit strength and 
ductility, and, as said above, it has been shown that not 
more than 0.075% oxygen may be retained in the steel 
bath. Upon the much-discussed question of the rapid 
determination of oxygen in steel, several investigations 
have been published. We are nearer a solution of that 
important problem without yet having reached it. In 
this connection a sharp distinction must be drawn be- 
tw'een the oxygen united w'ith, or held by, the iron, as 
distinguished from the oxygen united with manganese, 
silicon, etc., and mechanically occluded by the steel. The 
w'hole question of the effect of oxygen on both cast iron 
and steel is being considered with a degree of attention 
that indicates very important developments in the near 
future. Charpy and Bonnerot announce that, when hy¬ 
drogen is made to diffuse through iron at a red heat, 
none of the gas is absorbed by the metal, and that sul¬ 
phur, phosphorus and carbon are removed as hydrides, 
the strongest effect being noted in the case of sulphur. 

Liquid Air in the Steel Industry 

The cheap production of oxygen through the manufac¬ 
ture of liquid air and the constantly decreasing cost of 
this manufacture through lowering the cost of produc¬ 
ing power, one important means of which is the power 
produced by iron blast-furnace byproducts, augments 
each year the amount of oxygen used for enriching blasts, 
not only for the blast furnace, but also for the bessemer 
converter. As noted in an earlier issue of the Journal/ 
the use of liquid oxygen for enriching the blast of a basic 
bessemer (*onverter raised the temperature from the nor¬ 
mal of, say, less than 1700° 0., to about 2000° Centi¬ 
grade. 

Metallic selenium is produced by several of the elec¬ 
trolytic copper refiners. The use of this metal fails 
to increase and production is limited to what can be 
marketed. Exports amounted to about 9000 lb. of this 
metal, and 60 of tellurium. Naturally there can be no 
great changes in the metallurgy of so little a commer¬ 
cial metal, but it is w'orth noting that whereas selenium 
was formerly recovered from the fluedust of the slimes- 
smelting furnaces, it is now' attempted by some makers to 
recover a seleniferous fluedust immediately by roasting 
the slimes. Prices have ruled steady at about $2.75@ 
3.50 for large lots, $4.50@5.50 retail. 

i^l. XCV, p. 1054. 
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By Louis I), Huxtoon* 

The result of correspondence with many metallurgists 
and a review of the literature of 1913 reveals the fact that 
the erection of new stamp mills in this country is prac¬ 
tically at a standstill, and improvements in the general 
metallurgy of gold were along the lines of increasing the 
efficiency for handling slimes and the recovery of gold 
from the concentrates at the mills, thereby saving freight 
and treatment charges. Attention was also called to the 
successful treatment of many low-grade ores which but a 
few years ago would not have been considered. 

New Mills 

The Commonwealth mill at Pearce, Ariz., the erection 
of which was well under way, serves as an illustration of 
latest practice and embodies many features which are 
not found in the older mills. Gates crushers served as 
preliminary breakers, followed by 1500-lb. gravity stamps. 
It will be noted that the weight of these stamps exceeds 
by 100 lb. the installation at the MacNaniara and Nevada 
Wonder mills in Nevada, which were recently erected. I 
understand the new type of mortars, with removable 
fronts, similar to those installed at the Cinco Minas of 
Mexico were specified. Following the stamps are Calde¬ 
cott diaphragm cones, Hardinge mills. Dorr classifiers, 
tube .mills. Dorr thickeners, agitators, counter-current 
Dorr thickeners, and Oliver filters. Attention should be 
called to the Hardinge mill, which has been adopted by 
several gold mills, the Dorr machinery, which is being 
adopted by most of the gold mills of this and foreign 
countries, and especially to the counter-current Dorr 
thickeners followed by Oliver filters. This latter inno¬ 
vation was adopted by many mills which, together with 
Dorr agitators, will probably be our standard practice for 
the next few years. 

Preliminary Breakers 

For preliminary breaking of ores the Symons disk 
crusher has been introduced into a few gold mills and 
many copper mills. These machines were not only built 
to handle 6-in. material as formerly, but were built this 
past year to receive a feed of IV2 fo 3 in., and reduce 
same to in. After extensive tests the Chile Explora¬ 
tion Co. placed an order for four 48-in. crushers to be 
used instead of rolls, and it is very likely within the next 
few years we will find stamps replaced by them. At the 
Blue Flag mill. Cripple Creek, the crushing operations 
consist of jaw breakers, Symons disk to % in., and Chilean 
mills. The Symons crusher has also been introduced into 
the following gold mills: The Portland, Cripple Creek, 
36-in. crusher; the Ajax Gold Mining Co. a 24-in. crusher, 
and the Alaska-Gastineau Mining Co. a 36-in. crusher. 
An order was received late last year for three 36-in. disk 
crushers for the Mount Morgan mines in Australia. 

Hand Sorting 

At most of the Rand mills from 10 to 20% of waste was 
discarded by hand preliminary to stamping. The claim 
was made by several engineers that with large installa¬ 
tions hand sorting is not warranted, but local conditions 

•Consulting mining engineer, 165 Broadway, New York. 

must determine this. At the East Rand, where 52,000 
tons per month were milled in 1912, 13% of waste was 
discarded, and at the Crown Mines, milling 182,000 tons 
per month, 12% was discarded. At the new mill of the 
Knights Deep with an estimated capacity of 100,000 
tons per month on ore estimated to give a recovery of 
$4, hand sorting has been omitted. 

The hand-sorting installations at the West End and 
Belmont Mills of Tonopah, where the mine run is sized 
and washed preliminary to hand sorting, gave most 
satisfactory results. In most cases where milling costs 
are from $1 to $2 per ton, or more, the advisability of 
hand sorting should be carefully considered as the cost 
of the necessary installation is far less than the cost re¬ 
quired to increase the mill capacity an amount equal to 
the waste discarded, A second advantage is less gross 
loss in the tailings. 

Stamj’s 

The weight of stamps appears to have reached a maxi¬ 
mum on the Rand. The new mill of the Van Ryn Deep 
installed 80 stamps weighing 1!MK) lb. each and expects a 
capacity of 20 tons per stamp. Most of the installations 
in the United States are from 1000 to 1200 lb. per stamp. 
On the Mothor Lode of California they vary from 850 
to 1250 lb., with an average, for 24 mills containing 1090 
stamps, of 1000 lb.. Heavier stamps, 1400 lb., have been 
installed in the United States, and last year 1500-11). 
stamps were specified for the Commonwealth mill, Pearce, 
Ariz. Installations were made of 20 stamps at the Cobalt 
Lake mill. Cobalt, and 40 stamps at the Dome mill, Por¬ 
cupine, Ontario. Nissen stamps were specified for th(> 
new Shamva mill, Rhodesia, where a daily mill capacity 
of 2000 tons is expected. 

To increase accessibility to the mortars, removable 
fronts, similar to those installed at the Cinco Minas of 
Mexico by G. D. Doveton, have been received with much 
favor. These mortars differ from the old type in that 
instead of the front being cast solid with the rest of the 
mortar, it is a separate plate of steel secured in place by 
heavy keybolts. By removing this plate the whole of the 
interior of the mortar is accessible. They were installed 
at the Trethewey mill. Cobalt, Ontario, and I understand 
were specified for the new mills at Pearce, Ariz., and the 
Aurora Mill in Nevada. 

Pulverizing 

Standard practice for pulverizing ores before cyaniding 
was by tube mills shorter in length and larger in diameter. 
In some cases these were preceded by Chilean or Hardinge 
mills. Specifications for the Van Ryn Deep mill on the 
Rand called for eight tube mills, 6 ft. by 16^ ft. At 
the Roodeport mill, tube mills 6 ft, by 16 ft. were in¬ 
stalled. At the low-grade mill of the Nipissing Mining 
Co., which started operations November, 1912, four 6-ft. 
by 20-ft. mills were installed. In Nevada all recent in¬ 
stallations of tube mills have been short: West End mill, 
5 ft. by 18 ft.; Tonopah Extension, 5 ft. by 18 ft., and 
MacNamara, 5 ft. by 16 ft. It is claimed at the Mac¬ 
Namara that the fineness of the product of the short mill 
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is equal to that of a 2'1-tt. mill, and that the wear and 
tear is much less per ton. 

Amalgamation 

The tendency during the past few years has been toward 
elimination of amalgamating plates following the stamps, 
the introduction of these plates following tube mills, a 
reduction of plate area per ton milled, and the entire 
elimination of plates when the values can be extracted by 
cyanide solution. At the Prince’s Estate mill on the 
liaiul, the plate area was 1.4 sq.ft, per ton milled, whereas 
at the Homestake it was 12 sq.ft, per ton milled. In Grass 
Valley, Calif., and at the Homestake mine, both inside 
and apron plates were used. At the Lluvia de Oro mill. 
Chihuahua, Mexico, plates were discarded and tube mills 
added before cyaniding. Pan-amalgamation of concen¬ 
trates was abandoned at the Hollinger mill, and the con¬ 
centrates are now pulverized and cyanided. 

Classi Finns 

The Dorr classifier precteding pulverizing machinery 
was introduced into many gold mills and gave most satis¬ 
factory results, especially when used in a closed circuit 
with the tube mill. During the past year triplex counter- 
current Dorr classifiers were installed in several mills to 
remove the pregnant cyanide solution from sand tailings. 
Its success has been established. 

CoXCKXTnATION 

Multiple-deck concentrating tables were introduced 
in 1913 into copper mills and will probably be introduced 
into gold mills this year. 

The recovery of the values from the concentrates at the 
mill, to reduce freight and treatment charges, was care¬ 
fully investigated at several properties. The former prac¬ 
tice at the Hollinger, pan-amalgamation of concentrates 
containing $150 per ton, was abandoned and fine grind¬ 
ing of the concentrates in a 10-lb. cyanide solution in¬ 
troduced. A 94% extraction is reported. 

The Goldfield Consolidated of Nevada increased its 
net profits 50c. per ton of ore milled by roasting its con¬ 
centrates in Edwards furnaces and recyaniding the tail¬ 
ings from the raw-concentrates treatment plant. This 
plant was started during 191*^ and has been most suc¬ 
cessful. The annual report of the Alaska Treadwell for 
1918 states that from concentrates assaying $60 per ton 
a recovery of 97^ is made by pulverizing and cyanid- 
iiig. At the Globe & Phoenix mill, Rhodesia, concen¬ 
trates assaying $9(l are roasted, slimed in pans, and 
agitated in cyanide solution, resulting in a 96% extrac¬ 
tion. Many cyanide experiments have been conducted on 
the concentrates produced at Tonopah, but so far the sav¬ 
ing by treatment at the mill is too slight to warrant the 
installation necessary. 

The Liberty Bell company, which has always shipped 
ito concentrates, has installed a system of separate treat¬ 
ment, consisting of tube milling, agitation and a sepa¬ 
rate counter-current decantation treatment to recover 
separately the large amount dissolved. The tailings from 
tins plant join the mill pidp for final filtration. 

Filtration 

For the Commonwealth mill of Arizona, Oliver filters 
were specified. These will be preceded by Dorr counter- 
current thickeners. This practice appears to be widely 

indorsed and will probably be adopted by many mills in 
the near future. Vacuum filters of the Butters type were 
first installed on the Rand at the Crown Mines in 1910, 
and since that date they have been adopted by many 
mills; they are specified for the new mill of the Van Ryn 
Deep. The total capacity of these filters on the Rand at 
the close of 1913 was approximately 8000 tons of slimes 
])er day. At the Shamva mill, Rhodesia, Butters filters 
were specified. 

Precipitation 

The practice of clarifying pregnant solutions by passing 
them over excelsior or wood shavings preliminary to pre- 
cil)itation appears to have been common practice. Zinc 
either in the form of dust or shavings is commonly used 
for gold, and aluminum is used for the strong silver solu¬ 
tions of Cobalt. Precipitation by aluminum was fully 
described in the Journal of May 10 and June 28, 1913. 

• Precipitate Treataiext 

At the Hollinger mine the method of refining was 
changed. The precipitates are now fluxed without acid 
treatment and run through a lead stack; the resulting 
lead bullion is cupeled and the litharge produced 
skimmed from the cupel. The gold bullion is then melted 
down in a Steele-Harvey furnace with a small amount of 
oxidizing material. The final bullion is 970 fine com¬ 
bined gold and silver. At the Independence mine, Crip- 
l)le Creek, the precipitates are dried, sampled and shipped ^ 
to the smelter in sealed cans, although it is generally con¬ 
sidered better practice to treat the precipitates at the 
mill. This innovation is worthy of careful consideration 
when mills are located near a smelter. At the Nipissing 
mill, Ontario, where shipments of bullion exceeding 
4,000,000 oz. are annually made, the precipitates are 
briquetted with a small percentage of flux and melted in 
a reverberatory furnace, producing bullion 997 fine. 

Low-Grade Mills 

Improvements in metallurgical treatment and the me¬ 
chanical handling of ores has made it possible to treat 
commercially ores which a few years ago would not have 
been considered. The operators at Cripple Creek, Colo., 
deserve a review. Rich ore, of which the production is 
small, is shipped to the smelter. The Clancy cyanide 
process which was installed at the Ajax mill, cyaniding 
without preliminary concentration, proved a failure. Con¬ 
centrating tables were installed last year. At the Port¬ 
land mill it was also necessary to introduce concentration 
to separate the sulpho-telluride minerals, which in turn 
are shipped to the smelter. The annual report of Strat¬ 
tons Independence for 1912-1913 will contain the fol¬ 
lowing figures: Ore milled, 104,111 tons from dump and 
25,999 from mine; assay, 0.1538 oz. gold per ton; con¬ 
centrates produced, 1429 tons first grade, assaying 4,118 
oz., and 545 tons second grade, assaying 1.847 oz.; total 
milling cost, including moving of dump ore, $1.44 per 
ton. The treatment consists of crushing through rolls, 
Chilean mills, and tube mills for coarse sands, followed 
by classification, concentration, leaching of sands, and air 
agitation and vacuum filtration of slimes. The slimes are 
treated with cyanide solution followed by a separate treat¬ 
ment with bromo-cyanogen. 

The Wasp No. 2, located in the Black Hills of Dakota, 
treated at a profit ore assaying $2.66 per ton, and the 
Treadwell, of Alaska, ore assaying $2.67 per ton. 
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By Heubekt A. Megraw 

The year just ended has been in some ways an impor¬ 
tant one for the cyanide process. In an art as highly 
developed as this, it is not to be expected that improve¬ 
ment will be revolutionary, but rather that progressive 
development will grow gradually into accomplishment. 
As much as it is within the realm of possibility, how¬ 
ever, improvements have taken place which are really 
notable. The one charged with the greatest importance 
for the process is the adoption of aluminum dust as a 
precipitant, a step which has been taken at the new mill 
of the Nipissing Mining Co., at Cobalt. 

Ax Important Innovation 

It is not the fact that aluminum will precipitate gold 
and silver from cyanide solution which is new, for that 
has been long known and even practiced for some years, 
but it is the definite knowledge of how and why it mav 
be used, and the lucid explanation of its value by E. M. 
Hamilton, who is responsible for its use at the Nipissing, 
which constitutes a gist of the advance. The fact that 
aluminum forms no compound with cyanide, and that 
when the metals are removed from solution, all the cya¬ 
nide used in dissolving is returned to the solution for 
further use, seems to me to be extremely significant and 
of infinitely greater importance than the mere success¬ 
ful treatment of a difficult ore. It is important too, to 
know that the zinc precipitant in the presence of arsenic 
in the ore under consideration, resulted in a cumulative 
fouling of the solution and a reduction of the extraction, 
while the use of aluminum avoided both troubles. This 
is chemical improvement such as was to ho expected and 1 
hope for still further developments in a similar direc¬ 
tion. 

Possible Development of a New Practice 

The investigation into the use of aluminum as a pre¬ 
cipitant is of great importance because it points toward 
a practical process by means of which ore containing 
soluble base metals may be economically cyanided. Large 
amounts of ore exist which contain copper or other met¬ 
als in soluble form to such an extent that their gold or 
silver contents cannot be economically extracted by cya¬ 
nide because of the great chemical consumption. If 
however, the cyanide used in dissolving these base met¬ 
als can be returned to the solution without loss, or witli 
small loss, a new and profitable metallurgical field is at 
once opened. The one obvious step necessary to put such 
a process in tangible form is a method of precipitating 
the various metals in the solutions separately so that 
they can be marketed without penalties. There are sev¬ 
eral promising possibilities by means of which such a 
system may be worked out. The reward awaiting the 
metallurgist who puts such a process into practical work¬ 
ing is great, and I believe it will be claimed before long. 

The Question of Gravity Stamps 

Stamp mills have made another step toward the back- 
woods. The last year has brought to light much discus¬ 
sion upon crushing and grinding which has tended to 
bring more efficient machines to the front. Methods of 

scientifically comparing the virtues of various machines 
have been advanced, notably by Del Mar and Gates. 
Later commentators have made use of the methods of 
these two, and additions are being made so that an ade¬ 
quate system of efficiency comparison will be forthcom¬ 
ing. When this does appear, the stamp mill, as we now 
know it, will probably be very largely displaced. Some 
important plants have been built lately without stamps, 
and their efficiency, economy and satisfactory results in 
general, have done miuli to demonstrate the value of 
other crusliing machinery. 

Machines to Replace Stamps 

In the use of machines to replace stamp mills, there 
is a marked difference of opinion. In a great many cases 
rolls are being used to perform this function, but in 
others, ball mills or Chilean mills are recommended. In 
a large installation which is to be properly taken care 
of, it is difficult to find machines wliich will give more 
satisfactory results than rolls. Their use is undoubtedly 
widening a great deal. 

Ball mills have not yet reached the point where they 
may be safely recommended for general use. They may 
serve in some cases, but as machines of wide application, 
they cannot be endorsed. Chilean milbs, on the con¬ 
trary, have a long and honorable history of good work. 
The division into high- and slow-speed mills is essential 
when Chileans are considered, because the two are of dif¬ 
ferent character and produce different results. Exam¬ 
ples of succe.ssful use of the high-speed mill are found 
in many plants and have already been referred to in other 
articles on this subject. The same is true with the slow- 
speed mills, but these have not yet received their merited 
amount of public confidence and I expect to see them 
more popular within a short time. Where a slimed prod¬ 
uct or a product which consists principally of slime is 
required, particularly in small in.stallations, the slow- 
speed Chilean mill is bound to ])rocure a wide field of use¬ 
fulness. 

A Noteworthy Change of System 

A feature of particular interest to all cyanide work¬ 
ers is the change of system which is to be instituted at 
the Dome mill in Porcupine, Ontario. This mill was 
designed by C. W. Merrill as a total sliming plant and 
has been operated by crushing in water, amalgamating on 
plates, thickening, agitating in Pachuca tanks, and fil¬ 
tering in Merrill sluicing filters. The change which is 
to be made is from total sliming to a slime-agitating and 
sand-leaching process. This will, of course, cut out a 
large portion of the regrinding and will greatly increase 
the capacity without a material increase of machinerv in 
the plant, about the only thing necessary being the leach¬ 
ing tanks. Amalgamation, it is understood, will be con¬ 
tinued as before. 

Agitation has progressed somewhat during the year, 
but there have been no important or astonishing develop¬ 
ments. The Dorr agitator, which has been offered to 
metallurgists during this time, has achieved a noteworthy 
success and seems to be in line for widening its field of 
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application. Trent agitators and other designs have also 
been installed during the year, but the Pachuca tank is 
not making its usual rapid advance in the larger plants. 
It is understood that the Liberty Bell mill at Telluride, 
Colo., has removed its Hendryx agitators and replaced 
them by Dorr machines, a step which has resulted in a 
saving of power. The total capacity of the Dorr agita 
tors is greater than that of the Ilendryx machines for¬ 
merly used, but this is explained in view of the fact that 
amalgamation on plates is to be discontinued and the 
entire extraction of both gold and silver from the ore 
is to be performed in the cyanide department. For this 
reason, naturally a somewhat larger agitation capacity is 
required. 

Continuous and Charge Agitation 

Agitation in continuous systems, as opposed to that in 
the charge system, has not made any great strides during 
the year, although some plants have changed over from 
the charge to the continuous system. There is a great 
deal to be said upon each side about this matter, and it 
is not suitable to attempt to make a general rule apply. 
Some plants do very well with continuous systems and 
others have clearly demonstrated that the charge system 
gives them better results in dollars and cents. This^ of 
course, is what is desired by all workers. 

The Filter Situation 

The situation with the two principal vacuum filters is 
about as it has been for the past year or two. A good 
many plants treating silver ores, wdiich are considered to 
require filtration, have adopted the rotary continuous 
system, using Oliver-type machines. These have proved 
satisfactory. A recent development in the filter situation 
is the invention of a new type of leaf by Charles But¬ 
ters, already mentioned in the Journal, in which the 
essential point is that the leaf is open at the bottom so 
that when vacuum is applied, the fiap of canvas comes 
together and makes it practically an ordinary filter leaf, 
but when vacuum is withdrawn, the canvas flap parts 
and there can be no difference of pressure inside and out¬ 
side the leaf. The discharge is effected by applying water 
through a perforated pipe on the outside. The cake is 
thus sluiced off. Operators at the Belmont and Desert 
mills, Tonopah, claim that a final reduction of moisture 
can be obtained, which is somewhat less than could be 
obtained with the leaf of the original form. The new leaf 
is not sewed at all and may be taken apart in a short 
time without any trouble. It seems that this would do 
away, to a large extent, with acid treatment, as the can¬ 
vas cover of the leaf could be set out to dry, and when 
dry, thoroughly shaken or beaten and finally roughly 
washed in water so as to get rid of practically all the lime 
accumulation. 

(’OUNTER-CURRENT DeCANTATION 

Filtration in general, however, is getting a severe jolt 
in the rapid strides made by continuous counter-current 
decantation. This is a process which is likely to take a 
pretty strong hold on the metallurgical fraternity, and 
has already made appreciable inroads into the filter field. 
The filter at the Goldroad mill, Arizona, has been dis¬ 
carded and the counter-current decantation process used 
instead, consisting of units of Dorr thickeners. The same 
applies to the plant of the Tom Reed at Oatman, Ariz.. 
and the Lluvia del Oro, Chihuahua, Mexico. The 

Vulture mill at Wickenburg uses nothing else and 
had no filters installed. Apparently this system will 
work perfectly well on gold ores in which low cyanide so¬ 
lutions are permissible. Where silver is treated, stronger 
cyanide solutions have to be used, and in that case, either 
an e.xtended series of decantations would be necessary, 
or a more moderate one followed by filtration. In this 
case, filtration is used not so much to recover metal, but 
to save the cyanide in solution. To accomplish this, 
continuous revolving filters of the Oliver type are sat¬ 
isfactory and may be very largely used. In fact, they 
are being included in the installation at one of the larg¬ 
est and best equipped new mills in Mexico. 

The Situation in Other Countries 

Cyaniding in Mexico has not presented any great de¬ 
velopments of importance during the year. The rea¬ 
son for this is, of course, found in the political condi¬ 
tion obtaining there, which has precluded progress of any 
kind. Cyanide-plant construction has been going on to 
a limited extent probably the most important being the 
Cinco Minas mill in Jalisco and the San Pedro Analco, 
both of which have been designed and constructed in 
spite of the unsettled condition of the country in gen¬ 
eral. One or two other plants have been constructing as 
best they could during the year. 

In South Africa, construction has not been particu¬ 
larly rapid and no metallurgical novelties have been in¬ 
troduced. Vacuum filtration is receiving additional im¬ 
pulse and has been making a place for itself. Zinc dust 
as a precipitant, the Merrill process, has been studied by 
some operators and promises to make some headway. 

In Rhodesia, thickeners have been installed, but noth¬ 
ing metallurgically new has been produced. Develop¬ 
ments have been along the conservative lines and freak 
processes or machinery have been accorded scant atten 
tion. 

Porcupine has acquired several new mills during the 
year. These have follow'ed standard practice and have 
made use of the most modern machinery. The Dome, 
as has already been mentioned, has an additional 40 
stamps and changes from all sliming into a separate 
treatment plant. This is a change of special importance 
to cyanide operators and will give them something to 
think seriously about. The Hollinger mill no longer 
amalgamates the concentrates it produces, but gives theni 
a special cyanide treatment. 

Aside from the Nipissing low-grade mill, which prac¬ 
tically began its operations during 1913, Cobalt has not 
attracted particular notice in cyaniding, but that one de¬ 
velopment was quite sufficient to center the attention of 
the cyaniding world. The treatment of the so called 
“loAv-grade” ores and aluminum precipitation will not 
be soon forgotten. 

Tube Mill Development 

Tube milling continues to be the approved method 
of producing slime, but dimensions are in the midst of 
an evolution leading to maximum diameter and mini¬ 
mum length. A diameter of five or six feet, and length 
of 16 or 18 ft. is no longer unusual. A. 0. Gates believes 
in the adoption of mills of large diameter and only one 
or two feet long. The theory is that material ground 
is immediately discharged from the mill without hav¬ 
ing any more energy wasted on it. The idea is then, to 

i 
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classify the pulp and regriiid that portion which needs 
it. Thus a series of units is proposed, with classifiers be¬ 
tween them, for a highly specialized system of stage re¬ 

duction. 
The calculation of extraction by different methods has 

received a good deal of attention through discussion in 
the Journal, and it is probable that there will be more 
of it before the subject is dropped. With it all, however, 
it seems altogether likely that few opinions have been 
changed. 

By Robkrt E. Cranston* 

In glancing over the records of dredge operations in 
the United States during 1913, one is impressed with the 
fact that there has been little actual progress made either 
in increased equipment or improved methods. Several 
small new areas have been equipped and a few new 
dredges built on old proi)erties, but this is nearly if not 
quite counter-balanced by the working out or abandon¬ 
ment of other areas. Several old dredges have been re¬ 
built to operate on the same or other areas and there is 
demand for properties suitable for operating with old 
equipment taken from worked out or abandoned proper¬ 
ties. The search for new areas-eontinuos with unabated 

persistance but the result is not encouraging. 
Alaska and the Yukon territory show more new de¬ 

velopment than any other districts which have come to 
my notice. What is to be expected from Siberia is still 
uncertain. ]^[uch work is being done in South America, 
particularly in Colombia, but the future of this country 
is still doubtful. W« hear of progress being made in 
New Zealand, Australia and Africa but the data avail¬ 
able are not com])lete enough to form an intelligent opin¬ 
ion as to their future dredging ])ossibilities. 

Caltfounia 

On January 21, 1913, the Natonias Consolidated put 
into commission its No. 8 reconstructed dredge. It has 
15-cu.ft. buckets, was built in 1910 and burned in Oc¬ 
tober, 1911. The rebuilt dredge has a steel hull, other¬ 

wise differs but slightly from the original. It is digging 
55 ft. of rather hard ground at the rate of 220,000 cu. 
yd. per month. No. 7 dredge of Natomas Consolidated 
was reconstructed with a new steel hull, moved to Blue 
Ravine on the xVmerican River and put in commission 
May 13. This dredge was originally built in 1904, was 
reconstructed in 1908 and again this year. The last 
rebuilding required 130 days. It is now <ligging ground 
55 ft. deep and handling 180,000 cu.yd. per month. 
Much of new machinery was used; the hull is 134 ft. 
long, 9 ft., 6 in. deej) and 46 ft.. 6 in. beam on the water 
line. The digging ladder is 122 ft. long between centers 
and carries 97 nine-cu.ft. buckets. The dredging spud 
is near the center line with a stepi)ing-up spud 11 ft., 8 
in. to starboard. The old dredge had 7-ft. buckets and 
was equipped with motors aggregating 320 hj)., while the 
present dredge has 778 hp. and 9-cu.ft. buckets 

Natomas No. 6 dredge was first put in commission 
during March, 1908. and operated to May, 1913, at which 
time it was dry-docked in order to make necessary ex¬ 
tensive repairs to the hull and at the same time overhaul 
some of the machinery. The work was completed and 
the dredge again put in commission .luly 31. This 

•Mining Engineer, 437 Holbrook Bldg., San Francisco, 
Calif. 

dredge has a wooden hull and is e<juipped with 9-cu.ft. 
buckets. Natomas No. 5 dredge was placed in commis¬ 
sion during December, 1905, and was sunk June 8, 1913. 

The accident is said to have been caused by a loose bolt 
and rotted planks. The dredge pit was pumped out and 
the dredge righted and ready for repairs on July 15. The 
hull was in service 7^ years and was found to be in 
better condition than the hull of No. 5, which was in 
service only 51/^ years. It is thought that this <lifference 
is to be accounted for by the fact that No. 5 was built 
during the sunimer, of seasoned lumber, while No. 6 
was built during the winter, of wet lumber. This dredge 
is equipped with 9-cu.ft. buckets. The Ashburton dredge 
at Folsom was put out of coniinission in De<*einl)er, hav¬ 
ing worked out all its ground. No new dredges were 
built in the Folsom district during 1!)13. 

In Butte ('ounty, the Butte Creek dredge has been 
remodeled. The El Oro company is said to be eon- 
tem))lating redredging some of its ground. Low water 
caused considerable trouble during the year. The 0])hir 

dredge has only a small amount of ground to dig before 
the second boat goes out of commission. 

On the Yuba, the Yuba Consolidated has built No. 
14, an all-steel, 16-cu.ft. dredge which will be still heav¬ 
ier than their No. 13, and is ))rol)ably the largest gold 
dredge in the world. The hull is 155x58 ft. and the 
dredge is designed to dig 75 ft. below water level, and 
will handle 10,000 eu.ft. per day. Beside being the largest 
dredge, it is the oidy one ])rovided with a steel deck. A 
record was made in constructing the dredgv, the elapsed 
time being four months and four days. It was ready for 
digging on Dec. 17, 1913. The Tarr Mining Co. with 
its freak equij)ment came to its inevitable end when Sup¬ 
erintendent Baser reported the grade of gravel too low 
to warrant further develo])ment or the taking up of their 
options. In Nevada County, a dry-land dredge has been 
installed on Deer Creek. 

The Pacific Gold Dredging Co. reconstructed one of 
its 7-ft. dredges formerly operating at Oroville, and 
})laced it on the American River at Mammoth Bar, near 
.\uburn. Part of this pro])erty has been worked for the 
last 30 years, ne(;essarily by an hydraulic elevator. The 
Gaylord dredge at Whiskey Bar, on the American River, 
has been partly remodeled and is now working. The 
Cache Rock dredge, still further up the American River, 
has worked out its ground and been dismantled. Much 
prospecting has been done along the upper forks of the 
American River and T expect to see one or more dredges 
built there during the coming year. 

In Siskiyou, Shasta and Trinity Counties much pros¬ 
pecting has been done during the past year and several 
dredges and other placer mining devices are reported as 
about to be installed. The only actual new (‘quipment 
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so far as I can learn, consists of a drag-line excavator 
at Igo and a bucket dredge near I^emiston on the Trinity 

River. 
In (’alaveras Gounty, the Oro Water, Light & Power 

Co. lias had built by the New York Machine Shop of 
Oroville, a 7-ft. dredge for their property on the Moke- 
luinne River, near Comanche. The Western Dredge, 
Mine and Construction Co. has built a one-bucket dredge 
on the Calaveras River near Valley Springs. The Isa¬ 
bella and the Calaveras dredges, near Jenny Lind, have 
been overhauled during the year. Considerable delay 
has been caused by shortage of water in this district dur¬ 
ing the fall months. 

La Grange dredge on the Tuolumme River overturned 
on March 21. The accident was caused by the hull 

striking a hard point of bed-rock and punching a hole 
in the planking. The boat was righted and is now oper¬ 
ating again. 

0thKH States 

A news item states that two dredges are to be installed 
in the Cripple Creek district at the foot of Mineral Hill. 
There are some small placer deposits in this district, but 
T do not believe there is enough area there for one dredge 
to say notliiiig of two. The Colorado, Reliance and 
French Gulch companies are operating steadily in the 
Brcckenridge district, (’olo., and report some very rich 
cleanups. 

I Announcement was made late in December that the 
Colorado Gold Dredging Co, and other operating com¬ 
panies in the Breckenridge district had been taken over 
by the Tonopah Plac-ers Co., an affiliated company of the 
Tonopali Mining Co. of Nevada. It is understood that 
bydraulicking operations will be undertaken, as well as 
dredging.—Editoh. | 

The Tin Cu]) Gold Dredging Co. has completed its 
power plant at St. Elmo and has recently launched its 
Maiion dredge in Bertha Gulch, Gunnison County, Colo. 
While overhauling the Pierce dredge, Clearwater County, 
Idaho, on Sept. 25, it took fire and was destroyed. Two 
new dredges are being built near Salmon City, Lemhi 
County. In Oregon, a Nome Beach type dredge is be¬ 
ing installed near Randol])!!, 12 miles from Brandon, 

('oos County, and the Champlain dredge, two miles above 
the mouth of Foots Creek, is to be put in operation after 
several years of idleness. The Bohannon Bar Dredging 
('o. started a (l-cu.ft. dredge, built by the Yuba Construc¬ 
tion Co., on Sept. 10, near Salmon, Idaho. This is an 
electrically operated machine, and has a capacity of .4500 
cu.yd. per day. 

.\lASKA AXn THE YUKOX 

The Kot/ebue Mining Co. has installed a .3-ft. combin¬ 
ation scrcen-and-fiume dredge for its property on the 

Ininaehuck River. The hull is 62 ft. x ,30 ft. x 51/2 ft., 
the revolving screen 1.31/^ ft. x 4 ft., with 21/^ in. per¬ 
forations, the belt is 24 in. wide and 87 ft. between cen¬ 
ters and placed on the port side of the screen with a 
flimic on the starboard side 75 ft. long and 42 in. wide 
with undercurrents. The conveyor is on the same grade 
as the flume, viz; 10 in. in 12 ft., and serves to carry 
the oversize, thus relieving the sluice and allowing less 
water to be used than would otherwise be required. The 
main drive is a 50-hp. gasoline engine, and a 7-in. high- 
and 8-in. low-pressure pump are used. On the Kugruk 

River a 3^-ft. sluice dredge, without conveyor, has been 
built for Iver Johnson and associates. This and the 
Kotzebue were built by the Union Construction Co., of 
San Francisco. On Bessie Beach, Nome, one large 
dredge has been built this season and others are being 
arranged for in the Innoko country and Moore Creek. 
The Canadian-Klondyke Mining (^o. built two more 16- 
ft. dredges this year in Bonanza Basin. 

The Arctic Gold Dredging Co., of Nome, placed in 
operation a 2^2"Cu.ft., open-connected bucket dredge, 
with machinery furnished by the Union Construction Co., 
which company also furnished a similar machine for 
Flodin & Hutton, Shismaref, and a 3^-ft., close-con¬ 
nected bucket dredge for Riley & Marston, Iditarod. 

Other Couxtkies 

The Pato dredge of the Oroville Dredging Co., Lim- 
it(‘d, has been operating successfully during the past 
year. It is of standard California type with steel hull 
and 7-ft. buckets, and is working on the Nechi River 
near Zaragoza, Colombia. It is reported that the Anglo- 
Colombian Development Co. has contracted for a 7-ft. 
dredge for its gold-platinum ])roi)erty on the San Juan 
River in western Colombia. 

There have been several large exploring parties in the 
field in Brazil, Dutch Guinea, Honduras, Peru, Bolivia 
and other parts of South America, l)ut little is known of 
their investigations except that some of the results were 
not as favorable as hojx'd for. 

There has been little change in dredge costs during 
11)13. The larger companies operating several dredges 
of varying sizes report costs from 5 to 6c. per cu.yd. 
The 13- and 16-cu.ft. boats made record runs of from 
21/0 to 31/^c. and 3- and 5-ft. sizes range from 6 to 
10c. A medium size dredge (7 to 9 ft.) under favorable 
California conditions will do the work for about 5c. per 
cubic yard. During the year there has been some agita¬ 
tion in regard to land damage done by the dredges. In 
several instances injunctions have been served, but as a 
whole, there has been very little serious litigation. 

The Yuba Construction Co. furnished a dredge, now 
approaching completion, for Ingersoll & MacDonald, on 
the Malagait River, Luzon, P. I. It is a 5-cu.ft. bucket, 
flume-type, steam-operated machine, of 2500 to 3000 cu. 
yd. per day capacity. The Bucyrus Co. furnished a 
71/o-ft. placer dredge for the Andrada Mines, Ltd., Port¬ 
uguese East Africa. It has a steel hull 108 ft. long, 40 
ft. Avide, and 9 ft. deep, and is driven by a 150-hp. dig¬ 
ging motor, and the screen pump by a 10-hp. motor. It 
Avas designed for handling exceptionally sticky material, 
Avhich accounts for the size and poAver of the pump. The 
Avinches are designed to handle side lines 1000 ft. long, 
and either spuds or headlines may be used. This dredge 
Avas shipped by rail 300 miles inland to Maceque, and 
from there to Andrada, four miles, it Avas hauled by 
oxen in Avagons constructed of steel by the Bucyrus Co. 
for the purpose. 

The Portuguese-American Tin Co. placed in operation 
a 4-cu.ft., close-connected bucket, steel-hull dredge, with 
Union Construction Co. machinery. It is operating at 
Belmonte, Portugal, on a placer tin deposit. Also a 5- 
cu.ft. bucket dredge for the Balkans and a 7-cu.ft. one 
for the ^lalay States are building by the Union Construc¬ 
tion Co. ami Fraser & Chalmers. 
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It does not appear that tlie future of gold dredging beria, Africa and South America are still in the pros- 
in the United States is encouraging for new or more pective stage, but so far no large tracts have been proven, 
extensive work. The old companies with large tracts although I hear of several promising districts which may 
will continue to produce well, but I see no reason to ex- develop into large producers later, but which require 
})ect any great increase. I look for a large production more thorough and systematic prosi)ecting before any- 
and increased equipment in Alaska and the Yukon. Si- thing definite can be said of them. 

Economic Geology in 1913 
By Adolph Knopf* 

Among the most notable features in the progress of 
economic geology during 1913 was the appearance of a 
number of highly important treatises on mineral deposits. 
Of these, the great work of de Launay, “The Traite de 
Metallogenie,” is of encyclopedic scope. The somewhat 
unusual character of this treatise is indicated by its title. 

Metallogeny, according to de Launay, is the study of 
the mineral deposits of the chemical elements, of their 
groupings, and especially of their abnormal concentrations 
in industrially utilizable proportions. It may be con¬ 
sidered as a particular phase, and, in fact, as the most 
interesting phase of petrology. The metallization of a 
region, that is, the kind and character of mineral de¬ 
posits formed in it, depend (1) on the composition of the 
fundamental magma forming the intrusive core beneath 
the region; (2) the tectonic movements to which the 
region has been subjected; and (3) the time that has 
elapsed since these movements. These may be said to 
constitute the fundamental laws of metallogeny. Since 
their first promulgation by de Launay in 1897, they have 
found wide acceptance, especially by American investi¬ 
gators. 

The classification by types of deposits, which is that 
most generally adopted in current treatises, says de Lau¬ 
nay, offers in spite of important advantages, the grave 
fault of scattering the descriptions of deposits of the same 
substance according to a system necessarily somewhat 
hypothetical and arbitrary. In consequence such a classi¬ 
fication is not practical and is not adapted to a study of 
the economic and commercial conditions of each substance, 
which he believes is essential. De Launay, therefore, de¬ 
scribes in succession the deposits of each chemical element, 
the elements being grouped according to his metallo- 
genetic classification, which is a modification of the well 
known periodic system of Mendeleef. For each element is 
given; (1) Its applications and sale; (2) centers of pro¬ 
duction and statistics; and (3) descriptions of the de¬ 
posits grouped in accordance with the principles of his 
theoretical classification. This scheme is as follows: 

A. Disseminated magmatic deposits; such as diamonds in 
kimberlite, or platinum in peridotltes. 

B. Magmatic oxide .segregations. 
C. Peripheral sulphide segregations. 
D. Diffuse impregnations at extreme depths. 
E. Contact-metamorphic deposits of the Banat type. 
F. Hydrothermal deposits. 
G. Detrltal deposits. 
H. Deposits of chemical deposition. 

Probably of more direct interest to American readers 
is the recently issued treatise by Lindgren entitled “Min¬ 
eral Deposits.” This is a careful and remarkably judi¬ 
cious summary of existing scientific knowledge of mineral 
deposits, exclusive of the fuels and structural materials. 
The treatment of the subject is consistently from the 

•U. S. Geological Survey, Washington, D. C. 

genetic point of view, the descriptions being by types of 
deposits. 

The classification differs in an essential way from 
all previous attempts in that it takes account of the 
physical as well as tlie chemical conditions under which 
mineral deposits originate. It attempts to set fairly pre¬ 
cise limits to the ranges of pressure and temperature 
under which the different types have formed. It is in¬ 
teresting to note, as showing the convergence of ideas on 
the genesis of mineral deposits, that this physical factor 
is also recognized in part by de Launay, who, under his 
hydrothermal group, discriminates deposits formed at 
three different depth-zones ; at great, moderate and shal¬ 
low depths. The jirecision given to this idea and its care¬ 
ful articulation with observed facts and exiierimental data 
are, however, the eminently distinguishing features of 
Lindgren’s mode of treatment. 

During the year, the second volume of Beyschlag, 
Krusch and Vogt’s work on mineral deposits has ap¬ 
peared. In its scheme of classification and inode of de¬ 
scription of the dejiosits it does not differ fundamentally 
from the well known treatise of Professor Beck. 

The large number of excellent articles on the subject 
of downward sulphide enrichment has been the most re¬ 
markable feature of the year. The principles of sulphide 
enrichment, comjirising what is .perhaps more widely 
known as the theory of secondary enrichment, were first 
definitely formulated in 1900 by S. F. Emmons, R. 
Van Hise and W. II. Weed. Since that time, owing to 
their inherent scientific interest and their great practical 
importance, the many problems connected with the appli¬ 
cation of these principles to metalliferous ore deposits 
have held the attention of geologists. A comprehensive 
exposition of the.se processes and their application to a 
large number of mining districts, has recently been pub¬ 
lished by Prof. W. H. blmmons.^ He has a.ssembled the 
large mass of information scattered through the American 
literature on the subject; he has .set the facts in order, 
and has illuminated them by his own studies, and as a 
result the treatise is not only an invaluable reference 
volume, but is also an important contribution to science. 

The paper by H. C. Gooke- is a record of an experimen¬ 
tal investigation of the chemical reactions involved in the 
downward enrichment of silver ores, and affords a notable 
example of the increasing tendency to apply the laws of 
physical chemistry to the problems of economic geology. 
Chase Palmer and E. S. Bastin have investigated the pre¬ 
cipitation of gold and silver from solution by the action of 
metallic sulphides and arsenides.® Although these pre- 

‘The enrichment of sulphide ores, U. S. Geol. Survey Bull. 
529, 1913. 

“The secondary enrichment of silver ores, “Journ. Geology,” 
Vol. 21. No. 1. 1913. 

“Metallic minerals as preclpitants of silver and gold, 
"Econ. Geol.,” Vol. 8, pp. 140-170, 1913. 



Jiimiary 10, 1!)U THE EXGIXEEKIXG & MIXIXG JOURXAL 113 

cipitiitive reactions have loiij^ been known, they are now 
boin^' studied (|uantitatively and with special reference to 
tlieir hearing on the i)roblenis of sulphide enrichinent. 

Bastin has also contributed a ])aper in which meta- 
soniatic replacement (a term a])plied to the transforma¬ 
tion of one mineral into another of different chemical 
composition, effected by concomitant solution and pre¬ 
cipitation) is shown to be an important process in the 
downward sulphide enrichment of certain (’olorado and 
Montana silver veins.^ It is believed by him that no 
change in volume is involved in the replacement; if this 
is true the process ap])ears to violate the stoichiometric 
laws of chemistry, and it becomes a problem for future 
research to explain this api)arent anomaly. 

The j)roce.‘Jses whereby the mineralized porphyry at Ely, 
Xev., one of the most imjmrtant of the so (;alled porphyry 
coi)i)er orebodies, was sufficiently enriched by the deposi¬ 
tion of copper brought down by surface waters and pre¬ 
cipitated upon the lean sulphides of the primary mineral¬ 
ization, have received nhiloso])hic ex])osition by A. ('. 
SiKMicer.® 

Among the more signal features of this study is 
the recognition that the Stokes equation, which is com¬ 
monly accepted as expressing chemically the change of 
pyrite to chalcocite, is incompatible with the actual volume 
relations obser.vahle. The conversion of jn’rite to chalco¬ 
cite according to the Stokes equation is as follows: 
5 FeS. + 16 GuSO, + 13 H..0 = 8 Gu..S -f- 5 FeSO, 

-f 13 ILSO^. 
This reaction calls for an expansion in volume 

of the transformed pyrite of from 54 to 75%, ac¬ 
tually, however, the reaction seems to proceed accord¬ 
ing to the law of equal volumes, that is, the pyrite is 
replaced by the chalcocite “metasomatically.” As in the 
silver enrichment described by Bastin, so here the term 
metasomatism is customarily employed to denote a change 

effected through chemical ])rocesses of whose real nature 
we know little. Spencer, however, makes the suggestion 
that the main reaction summarized by Stokes’ equation 
is accompanied by a concurrent reaction that provides the 
excess volume demanded by the chalcocitization of the 
pyrite. But this merely throws the difficulty one step far¬ 
ther back; the regulative mechanism that governs the 
nice balance between solution and precipitation is still 
unexplained. 

The effectiveness of metallographic methods in facili¬ 
tating the study of the enriched copper ores has been 
strikingly demonstrated by the work of (fraton and Mur¬ 
doch.® This investigation was commenced primarily: 
(1) To ascertain the mode of occurrence of the copper 
in cupriferous pyrite; (2) to discover the relation of chal- 
copyrite to pyrite in pyritic orebodies; and (3) to arrive 
at criteria for distinguishing primary and secondary cop- 

])er ore. 
Although the })resent ])aper is mainly a report of 

progress, it contains a number of important empirical 
generalizations, which are thought to be supported by 
sufficient data already to rank as valid inductions. Of 
interest is the establishment of a criterion whereby it is 
believed primary chalcocite can be distinguished from 
se(*ondary chalcocite; until recently chalcocite, which now 

'Metasomatism in downward sulphide enrichment. Ibid., 
pp. 51-63. 

'‘Chalcocite enrichment, “Econ. Geol.,” Vol. 8, No. 7, 1913. 
"The sulphide ores of copper. Some results of microscopic 

study. “Trans A. I. M. E,.” 1913. 

furnishes more than one-half of the world’s supply of 
cop])er, was considered to be secondary in all occurrences. 
The practical importance of this work is so great that a 
number of the larger copper-mining companies of the 
United States have recently financed a geological commis¬ 
sion for the study of the problems connected with the 
downward sulphide enrichment of copper. This investi¬ 
gation has been put in charge of Prof. Graton. 

The paper of Reno II. Sales is a notable contribution 
to the genesis of the ore deposits at Butte, Mont.^ Mr. 
Sales, who, as chief of the geological corps of the Amal¬ 
gamated Copper Co., has had unrivaled opportunity to 
study these dejiosits, has put forth several new concep¬ 
tions, little short of revolutionary. He believes that only 
the so called sooty chalcocite at Butte, which is essentially 
restricted to a shallow zone, is of secondary origin, and 
that the massive steely chalcocite persisting down to the 
greatest depths yet attained, is of primary origin. As 
Butte has long been cited as a striking, though it must 
be confessed, somewhat disconcerting example of the 
depth to which secondary enrichment may extend, it will 
at once be realized how subversive of accepted belief this 
conception is. The different vein systems aie shown to 
have received their metalliferous fillings during a single 
epoch of mineralization, and the manganese-silver veins, 
whose relation to the copper veins has not hitherto been 
satisfactorily explained, are clearly demonstrated to be 
genetically coeval with the copper veins and to be con- 
jiected with them by gradual transitions along the strike. 

The report on the “Geology and ore deposits of the 
San Francisco and adjacent districts, Utah,” by B. S. 
Butler (U. S. Geol. Survey Professional Paper 80, 1913), 
contains a notable study of sulphide enrichment. Most 
important is the establishment of the fact that wurtzite, 
the hexagonal sulphide of zinc, is a common product of 
the action of downward-moving acid solutions on the pri¬ 
mary sulphides of orebodies, in conformity with the re¬ 
sult of recent researches at the Carnegie Geophysical 
Laboratory. 

Ivrusch has discussed the origin and significance of col¬ 
loid or “gel” ores.® Ores of this kind, such as, for exam¬ 
ple, chrysocolla, copper pitch, etc., are often of great im¬ 
portance in the belt of weathering; this is a line of re¬ 
search to which no attention has yet been paid in America. 
An admirably lucid exposition of the principles of this 
subject and its application to mineralogv' has been given 
by R. Marc, and is of much interest to students of ore 
deposits.® 

The genetically important type of tourmaliniferous sil¬ 

ver-lead ores has been described from Montana by Adolph 

Knopf the derivation of these ores from an igneous 

source seems unusually clearly indicated by the field evi¬ 

dence, leading to the conclusion that they represent a 

final differentiation product of the intrusive quartz mon- 

zonite magma. 

Special interest attaches to the paper on “The hot 

springs and mineral deposits of Wagon Wheel Gap, Colo.” 

(Econ. Geol., Vol. 8, pp. 235-346, 1913), by W. H. Em- 

’“Trans. A. I. M. E..” 1913. 
"Primary and secondary ores considered with especial ref¬ 

erence to the pel and rich heavy-metal ores. “Min. & ScL 
Press,” Vol. 107, pp. 418-423. 

"“Fortschrltte Mineral, Krist, und Petrogrraphie,” Vol. 3, 
pp. 11-31. 

“Ore deposits of the Helena mlninf? region, Montana, U. S. 
Geol. Survey. Bull. 527. 1913. 
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mons and E. S. Larsen, as affording an additional exam¬ 
ple of the scant number of hot springs at which the metal¬ 
liferous vein formation is now in progress. The demon¬ 
stration by A. L. Day and E. S. Sheperd*^ that the molten 
lava of Kilauea contains large quantities of magmatic 
water and the actual collection of this water, together 
with its associated gases uncontaminated by combustion 
products and atmospheric gases—a feat never before ac¬ 
complished at any volcanic center—have been matters of 
extreme interest to economic geologists, for in recent years 
the origin of ore deposits has been increasingly referred 
to the agency of magmatic waters. It is to be noted, how¬ 
ever, that the water and gases from Kilauea are emana¬ 
tions from a basic igneous magma, whereas the ore-form¬ 
ing solutions that are supposedly of magmatic derivation 
are, as a rule, genetically related to siliceous magmas. 

Although not strictly to be placed under the category 
of economic geolog}% mention may be made here of 
the “Report of the committee on the nomenclature of 
faults,” by H. F. Reid, W. M. Davis, A. C. Lawson, and 
F. L. Ransome.^- The committee has brought forward a 
carefully elaborated, systematic nomenclature, which 
should go far to obviate much of the current looseness in 

the description of faulting. 
During August, the 12th International Geological Con¬ 

gress held its sessions at Toronto, Canada. This meeting 
was signalized by the preparation of an inventory of the 
coal resources of the world.An original reserve of 
7,391,553 million metric tons^'* for the entire world is 

estimated. 
The data for the United States were assembled 

by M. R. Campbell, who estimates that the original 
reserves of coal, in seams of 14 in. thickness and over, 
to a maximum depth of 3000 ft., aggregate 3,225,394 
million metric tons, of which 11,220 million metric tons 
have been exhausted. For Alaska, Brooks and Martin 
conservatively estimate a reserve of 19,593 million metric 
tons; in this computation no beds less than 3 ft. in thick¬ 
ness were included and depths considerably less than those 
for the United States were assumed. 

The closing installment of J. J. Stevenson’s exhaustive 
investigation on “The Formation of Coal Beds” made its 
appearance early in the year.^® The evidence for the two 
rival theories, the growth in place as against the drift 
theory, are carefully weighed and the conclusion is reached 
that the coal beds and the as.sociated rocks are of land 
origin, and that the coal beds in all essential features bear 
remarkable resemblance to peat deposits, some to the 
treeless moor, but most to the Waldmoor. The series of 
papers, of which this number is the final issue, has re¬ 
cently been reprinted in book form, and this important 
work has thus been rendered more easily available. 

In closing, mention should be made of the volume on 
“Ore Deposits,” by the late S. F. Emmons. This is a 
compilation of contributions to the science of ore deposits 
from the Transactions of the American Institute of Min¬ 
ing Engineers, with a critical introduction and synopsis. 
A feature greatly enhancing the value of the volume is 
the appended bibliography of the science of ore deposits 
by J. D. Irving, H. D. Smith, and II. G. Ferguson. 

‘'“Bull. Geol. Soc. America,” Vol. 24, No. 3, 1913. 
Geol. Soc. America,” Vol. 24. pp. 163-186, 1913. 

”“The Coal Resources of the World.” 3 Vol., 1266 pp., and 

‘^A metric ton equals 2204.6 lb. 
i5“Proc. American Philosoph. Society,” Vol. 52, pp. 31-162, 

1913. 

Mol5^£j<^eiraiiS2H&9 T^sa^stesa ^Ejicdl 
Ores 

DeNVKU CoilIlESPONDENCi': 

Practically all of the tungsten-ore production of Colo¬ 
rado was milled in Boulder County,* as usual, but a few 
small lots from Arizona, Montana and other states were 
treated in Denver. 

In November, 50 tons of the low-grade pitchblende 
ore from the Kirk mine at Central City was shipped to 
Paris. It as.'iaycd 1.49% UgO^ and brought $1.25 per lb. 
of UjOg, f.o.b. Denver. It was not purchased as an ore 
profitable to treat abroad, but more to determine certain 
questions as to residues. This is presumably the largest 
single shipment made from the United States. It was 
shipped with nearly 100 tons of uranium ore that came 
from (Miihuahua, and was mentioned in the New York 
papers as a “Radium cargo valued at $1,500,000,” The 
Mexican ore is of interest, as its gangue is a very clean 
calcite. 

Pitchblende and carnotite are attracting much atten¬ 
tion ill Colorado at present, more than any other ores. 
Nearly every known property of this nature has either 
been purcha.«ed or is under option. Tlu'se deposits are 
fully described in Thomas F. V. Curran’s “Carnotite” 
(Eng. Axn ^Ii.v. .Ioi kn.. Dec. 20 and 27, 1913). 

A mine in a .section of British Columbia that shows 
much of molybdenum ore is loading a cjirload of high- 
grade, desirable ore for milling at Denver. Alxnit 500 lb. 
80 to 90% MoS^, was milled from an Arizona ore, which 
is of interest. It is an ore carrying chahopyrite, which 
fioats almost as readily as molybdenite. Its presence ren¬ 
ders the molybdenite concentrates unsalable. One of the 
(!iffi(‘ulties in the treatment of copper sulphides by sur¬ 

face tension is their extreme sensibility to partial oxida¬ 
tion, in which condition they float only to a limited-ex¬ 
tent. As the old saying about jmor rules is well known, 
I tried to reverse on this lot. After grinding the ore 
to 40-mesh, it was dampemnl and dried. Under the.^e 
conditions 90% of the MoS, will float and practically 
every particle of the chalco])yrite sinks. This furnishes 
a cheaper method than to roast the mixed flotation con¬ 
centrates with the intention of removing the copper ore 
magnetically. 

All authorities claim that lack of satisfactory methods 
for the treatment of molybdenite ores has retarded the 
production of this valuable mineral. I am positive that 
this difficulty has now been removed, and its recovery is 
as simple as it was formerly complex. There will now 
be an incentive for the develo])me7it of such ores. Pres¬ 
ent prices are nearly double what they were three years 
ago, a condition partially due to Mexican affairs, as it was 
from there that the chief supply came, and that from 
hand-assorted ores which had to exceed 50%. 

It is now profitable to treat 3% ores, provided no other 
contaminating sulphides are present, and the gangue is 
a favorable one for flotation. A concern in France offers 
to take 100 tons per year at prices scaled from $0 per 
unit for certain low jjrades up to $12 per unit for the 
highest obtainable. Several other equally strong demands 
are reported. There is a rumor that the demand is 
due to its use as a base for smokeless powder, but as to 

the reliability of this I am uninformed. 

*Cf. "Eng. and Min. Journ.,” July 19, 1913, p. 99. 
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By Lkwis H. Eddy* 

The approximate total value of gold produced in Cali¬ 
fornia in 1913 was in excess of $30,000,000, which is an 
increase over 1913 and 1911. The silver production for 
1913 was estimated at approximately $800,000, possibly 
an increase over 1913. The latest estimate of copper 
production showed a decrease from 1913, or a total of 
32,000,000 11). for 1913. The chief producer of copper 
was the Mammoth mine in Shasta ('ounty and while 
copper was produced in a large number of counties the 
oidy important copper-producing county outside of Shasta 
was Calaveras. 

There has been notable advancement in the Mother 
Lode region ])articularly in Amador County. All the 
large producing mines with the exception of the Zeila 
liave been dee])ened and new orebodies disclosed. At the 
Kennedy a vertical shaft was dee])ened to approximately 
4000 ft., and two levels were oi)ened below the 3450-ft. 
level, one at 3(500 ft. and one at 3750. A fine body of ore 
was disclosed on the 3(5(tO-ft. level. The Argonaut opened 
up new ore in the 3!)50-ft. level. The Oneida, which was 
taken over by the South Eureka in 1!>13, has been con¬ 
nected by drift with the South Eureka and large ore- 
bodies disclosed. Twenty stamps of the old Oneida mill 
were put in commission, making a total of 100 stamps in 
oj)eration by the South Eureka Mining Co. The Central 
Eureka, Hunker Hill and Fremont were also deepened 
and new ore found. The ITardenberg installed a 30- 
stam]) mill. New steel headframes were installed at the 
Bunker Hill and Fremont mines. The South Eureka 
installed a plant for the disi)()sal of tailings from the 
stamp mills, and the Kentucky ])lant will be ready for 
o))eration early in 1914. The Argonaut is ])reparing 
for the installation of a tailing i)lant. T)evelo])inent at 
the Plymouth Consolidated and Keystone progressed sat¬ 
isfactorily. 4'he West Eureka was reopeinal at the (dose 
of the year, new orelxalies dis(dosed. The East Eureka 
(dosed down the mine and 30-stam]» null in the first 
half of the year, d’he ai)ex suit of the Kennedy Extetision 
Gold Mining Co. vs. the Argonaut ]\Iining Co. went to 
trial on Sept. 15, and the taking of evidence was con- 
(luded on STov. (5. The arguments of the attorneys will 
be heard in January. 

Eldorado County advanced in the development and 
operation of a number of the mines. The most interesting 
item of development was at the Pacific mine at Flacerville 
in the deepening of the shaft to 3000 feet. 

In Calaveras County the ^[clones, the Utica and the 
Gold Cliff were the oidy steady producers among the 
large mines. The Lightner was interru])ted by the failure 
of the prospective producers to take the mine over and 
the original owners resumed operation. The 40-stamp 
mill of the Dolling mine was closed down most of the 

year. 
In Tuolumtie County deej) mining advanced during the 

year. The Dutch and the Harvard mines were deepened, 
new orebodies opened up and the mills were kept in steady 
operation. The Jumper, an old mine that is being re¬ 
opened, was reported to have found some new ore of 
good value and the prosi)ect was good for continuing the 

*Of “Engineering and Mining Journal’’ staff, 3430 Peralta 
St., Oakland, Calif. 

operation and reestablishment of the permanency of the 
mine. The App mine is still idle, but the prospect of a 
sale was renewed in the latter part of the year. The 
Black Oak mine on the east belt had a good year, the new 
cyanide plant proving entirely satisfactory. The Eagle- 
Shawmut was operated satisfactorily with the exception 
of the time annually occupied in overhauling and plan¬ 
ning for the succeeding year. 

In Kern County there has been a general movement 
toward the establishment of electric power and wdth the 
prospect that electricity will supplant steam in all mining 
operations. The Consolidated Mining Co. was the first 
to adopt electric power, which was applied to a new five- 
stamp mill installed in about the middle of the year. The 
Southern Sierras Power Co. extended its system to Rands- 
burg and the Randsburg district in the first half of the 
year. At the close of the year the Yellow Aster mine was 
completing the installation of electric power for pumping 
to the mills, hoisting and milling. It is believed that 
the est; blishment of electric power in this district will 
lead to the deepening of the mines. The quantity and 
quality of the ores extracted and treated in the past year 
have equaled if not exceeded former years. 

The Cerro Gordo mine in Inyo County was reorganized, 
and zinc as well as lead was produced. The Skidoo water 
]iipe line, damaged by cold weather early in the year, was 
repaired; and the 15-ton stamp mill destroyed by fire was 
replaced by a new 10-stamj) mill. 

The Tecopa Consolidated mined and shipped a large 
amount of ore. The Wilshire Bishop Creek installed 
a new 30-stamp mill electrically driven and a cyanide 
plant was ordered, but the property has been idle in the 
latter part of the year. The (Hinsite made some large 
shipments in the early part of the year. The Saline Val¬ 
ley Salt (’o. completed the installation of an aerial trani- 
vay, grinding machinery and warehouse. A new tube 
mill was installed at the Tiptop mine, with a capacity of 
1300 tons per month. In the Dale district in San Ber¬ 
nardino County the United Greenwater Copper Co. in¬ 
stalled a Symons roller-crushing process, the first in¬ 
stallation of this process in the state. 

The ])ros])ecting and development of tungsten ores in 
both San Bernardino and Kern counties has attracted a 
good deal of attention during the year. A number of 
claims were located and there have been some shipments 
made of high-grade ores from these prospects and new 
mines. The Atolia Mining Co. in the latter part of the 
year was reported to have found the extension of the 
Fai)oose ledge below the 300-ft. level. The largest per- 
(‘entage of ore treated in the last half of the year came 
from Union No. 1. The legal troubles over the Searies 
Lake deposits .seemed to have been settled in favor of the 
California Trona Co. A survey was made for a railroad 
fioni the town of Searies on the Southern Pacific to ex¬ 
tend a distaiu'e of 33 miles to Searies Lake. 

In Shasta County the only smeltery in operation is the 
Mammoth, and an effort was made by the farmers in the 
first half of the year to close it down but without siux^ess. 
At the Balaklala the Hall desulphurizing process waff 
being installed in the last half of the year. Some ex- 
})eriments were also made with the Heslewood process iu 
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the eoinitv. A plant was hein*; installed at K’edding for 
the demonstration of still another i)roeess. Ex])eriments 
in ;dnc extraction at the Bnlly Hill and the Afterthonght 
mine progressed satisfactorily during the year. The 
^kloiintain Copper Co. has opened up new orehodies in 
the Iron ]\Iountain mines and largely increased tlie ship¬ 
ments of ore in the last half of the year. A new electric 
hcast was being installed at the Gladstone mine the latter 
end of the year. 

Xotahle advancement in deep mining in Xevada County 
was marked by the consummation of the sale of the Cham- 
])ion mines to the Xorth Star Mines Co. High-grade ore 
was disclosed on the 2400-ft. level of the Champion; and 
other development in this group amounted to hOOO ft. 
of underground work and the installation of a lOO-ton 
cyanide mill. The Pennsylvania mine was taken over by 
tiie Empire. The Oustomah and Eagle Bird were re¬ 
opened. The Delhi comjdeted the hve-mile flume and 
ditch. The Gaston removed 10 stamps to lower ground, 
hut continued work during the winter at the upper mill. 

The Golden Center installed a lO-stani]) mill in the center 
of the town of (G’ass Valley where an old mine has been 
reopened, fl'here were a nund)er of installations of [K)wer 
and ])umping and other machinery during the year. 

The Tightner mine in Sierra County added 10 stamps 
to the 10-stamp mill installed in 1!)12. The mine has 
been a large jiroducer of values, the ore generally running 
high grade. The new wagon road from Xorth Bloomfield 
in Xevada County to Allegheny in Sierra County was 
completed. This reduced the distance traveled from 
Xevada City to Allegheny from about miles to 21 
miles. About one-half the cost of the construction of this 
road was donated by the Xorth Star Mines Co. and asso¬ 
ciated interests. 

In Plumas County there were some installations of 
stamp mills and jiower plants and general advancement in 
mining throughout the county. In Trinity County the 
new stain]) mill installed by the Globe mine and the build¬ 
ing of the new ditch in the La Grange gravel mine were 
the principal features outside of dredging. 

iimiini lim Colorado in 
Pv Gkoiiok E. Coi.Lixs* 

There were com}>aratively few new developments of 
im])ortance in Colorado in Ifllfl. In the s])ring new dis¬ 
coveries of higli-grade silver ore near Eagle, and of gold 
in the vicinity of the old district of Sumniitville, gave 
rise to the usual o])timistic forecasts, hut they have not 
materialized, des])ite a summer’s work. The Lady Belle 
mine in the Eagle district is producing high-grade ore, 
and encouraging assays are reported from a number of 
prospects; but there is no reason to exj)ect that a new dis¬ 
trict of the first rank will result. The Gilmore-Platoro 
area may eventually make a co'nsiderable ])roduction from 
milling ore, but is clearly going to require a long time 
before reaching this stage. 

(ienerally .speaking, it may be said that the feeling of 
depression which has existed now for several years, since 
the strikes at Telluride and Cri])ple Creek, was continued 
and somewhat intensified. Taking the State as a whole, 
ore is being mined faster than it is being develoi)ed, and 
the production, while .still large*, does not yield profit 
in proportion to the difficulties encountered and the 
risk. 

Cripple Creek and Telluride were the mo.st prosperous 
districts. In the former all the large mines maintained 
an uninterrupted ])roduction : no unusual trouble being 
encountered. The Golden Cycle and Portland mills 
handled the larger j)ortion of the output: Stratton’s 
Independence and the Ajax mill fin which the Clancy 
process has now been definitely abandoned) leading the 
smaller plants. A new concentration mill is being built 
to handle the Vindicator dumps. 

.\ consolidation of the El Paso with the Golden Cycle 
and other pro])erties, projected by the management of 
tlie former, and iiitended to form the basis of a flota¬ 
tion on the European market, fell through. The sale 
of the Golden Cycle to other interests has frequently 
been reported, hut such reports seem to he* without foun¬ 
dation. The Vindicator and Golden Cycle are in liti- 

♦Mininp engineer. Boston Bldg-, Denver, Colo. 

gation over orehodies said to have been iniiied in the 
Christmas claim, now owned by tin* \’in(licat()r companv. 

In the Telluride district the Tom Moy, Ld)erty Bell 
and Smuggler-Union maintained a large jiroduction. 
The last mentioned mini*, which now has tn de])end on 
a grade of ore very near the commercial limit, was for¬ 
tunate in .'Securing final judgment in a large amount 
against the Lilu'rty Pell for trespass. 

A])art from its thi-ee big mines, the out])ut from the 
Telluri'le district was not large. Tin* Black Bear was 
shut down all the year: and the Humboldt is still <le- 
veloping. .V new nnll for the Junta Consolidated, 11/2 

miles from town up Bear Creek, is nearly completed. 
Silverton remains dull, and the inhabitants api)ear to 

be resting their ho])es on .•'iich innovations as the estab¬ 
lishment of a local station for ex])erimental metallurgy 
by the U. S. Bureau of Mines. The Sunnyside contin¬ 
ues to he by far the largv'st produc(>r. T^nfortunat(‘ly. 
the up])er terminal of the tramway was destroyed by tire 
in the beginning of l)e«-emher, and it is doubtful whether 
operations can he* again resumed until spring. The Si - 
ver Lake and Gold King are being operate')! under h'aj-e 
by Otto Clears and J. II. Slattery, mostiv through suh- 
Ie.«s)'es. The Intersection, in Maggie Gulch, was suc- 
cessfidly ojeerated. The Buffalo Boy, b('Ii('ved to have 
a large tonnage of cyaniding ore exposed, is the subject 
of litigation hetwc'en the' owiu'rs and partic's who re'centlv 
held an o])tion, during which tlu'y locatc'd surrounding 
claims helievc'd to h(' essential for its successful woi'king. 

.\t Ouray the Camp I’ird is virtually exhanstol, with 
nothing to take its place. The .\tlas is jvrohahly the 
largc'st ])rodu(er. Hinsdah' County is conqvarativelv in- 
active*. The* I^a Plata ^Mountains have* several small 
rie-h mines, e)f whie h the Idahe) anel ^Max*^ Dav are at ])re*s- 
ent the most produe-tivc. 

In Gilpin County suspension eef eeperatieens by the To¬ 
peka and Frontenae, of whieh the* latte'r was the larg¬ 
est ])re)elucer in the comity, leaves the end put smaller anel 
the activity less than for a gi'iieration. The water from 
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tho Kansas and Burroughs veins has continued to flow 
into the Arj^o tunnel, through the boreholes which were 
drilled last year, and has .now been drained nearly to 
the bottom; hut work has not yet been resumed. The 
Pittsburg has been, as for years past, a very profitable 
])ro(lueer. A new mill has been completed, and has just 
eonimenced oj)eration, on the London, in the Twelve 
31 ih' district. 

In Clear Creek County the Little 3Iattie and Gem 
were the ehi(d' ])ro(lucers. In each case most of the ore 
if: l)(“ing mined by leasers, some of whom are doing well. 
A eonsiderable production is also being made from the 
Specie Payment, and the Gohbm Age, an extension of 
till' Sun and 3Ioon. At Georgetown the Ca])ital employs 
a considerable number of men; the rest of the ])o])ttlation 
being su])ported mainly by leasing. The heaviest snow¬ 
storm on reeord in this district, which occurred from 
Dec. to Dec. 5, com])letely tied up railway and other 
trallic for a week, and will largely curtail the output 
of Gilpin and Clear Creek Counties for the entire month. 

At L(‘adville, there is little change in the precious- 
metal output. Lessees on the Ibex, together with the 
yioiiarch, are the chief contributors. The Mount CJiani- 
])ion mine, in the Lackawanna Gulch district, is believed 
to have a ])romising future. 

•Vt Aspen tin* Smuggler consolidation has maintained 
a eonsiderable tonnage. The unwatering of the Free 
Silver shaft has riMidered available a considerable ton¬ 
nage of ore, whieh is su])]dying the mill at its full ca- 
])acity, and it is understood will ]irobably maintain this 
]»roduction for several years. 

At Creede tlu* future de])ends largely on what may be 
encountered in the Amethyst vein, below the level oi 
the Commodore tunnel. The discovery of a rich pocket 
of free gold in the Dunkin, at Breckenridge, called at- 
teiiti(tn to the fact that the possibilities of that district 
are far from being exhausted. 

Tn Chaffee ('ounty the ^fary ilurphy, near St. Elmo, 
has made a. large output, probably more than any other 
mine in the Slate outside of Cri])])le Creek, Leadville 
and tlu‘ San Juan. The ^fadonna. at ^fonarch, is still 
awaiting the result of cx))loratory work in de])th. 

4’he gold dredges in the vicinity of Dreckenridge are 
all re])(»rted lo have done well this yi'ar. The only other 
dredging operation in the State is at Tineup, where a 
dredge was installed in the late fall, making only a 
singh* ch‘an-up before the nreakage of the s]md led to 
suspiMision of Work foi the winter. Ihiis dredge ob¬ 
tains its power fi’om a hydro-electric plant on the other 
side of the rang(“, Jiear St. Elmo. 

It has b('coT7ie increasingly apparent that Colorado ])ro- 
diicers of lead and zinc can. as a rule. mak(> money only 
wIkmi ])rices are high, uidess the zinc and lead are re¬ 
garded merely as by])roducts from the mining of gold 
and silver. 

4’he coidinual diop in s]>elter has resulted in limita¬ 
tion of output, ])articularly at Leadville. where only the 
b(‘tter-grade carbonate ores can b(' marketed at a ])rofit. 
The W'olf 4''one and other properties of the Western brin¬ 
ing (h). have been the chief ])roducers of such ore. Of 
low-grade lead-silver ores the Tron-Silver Co. and the 
Yak Tunnel have as usual shippc'd extensively. 

At Breckenridge, the Wcdlington has shut down its 
wet-(‘oiu'entrating mill, partly because of low metal 
Itriei's, partly because of increased freight rates and ex¬ 

haustion of the best lead-earrying orebodies. Tn the 
meantime the magnetic, plant has been steadily at work 
on an old accumulation of zinc-iron middlings. The 
Iron Mask at Red Clilf, the Tomboy at Telluride, the 
^Sunnyside at Silverton, and the Mary Murphy at St. 
Elmo, have all been active .shippers of zinc and lead con¬ 
centrates, the first from magnetic separators and the 
two last mentioned from electrostatic plants using Huff 
machines. The Tomboy is still shipping its zinc middling 
without separation, but is experimenting with selective 
flotation and electrostatic separation. ‘ 

Tbe Hico district has maintained a notable output or 
lead and zinc concentrates, and has also shipped a large 
(juantity of copjrer ore. 

The tungsten industry in Boulder County, near Xeder- 
land, has been active, and the ore has sold throughout the 
year at a fair price. Xo other district in the State lias 
reported any tungsten ])roduction. 

A great deal of attention has been devoted in the tech¬ 
nical and non-technical journals to the production in 
Colorado of uranium-bearing ores, of which there are 
two distinct varieties, the carnotite impregnations in 
sandstone of the southwestern part of the State, in the 
Paradox Valley and elsewhere, and the pitchblende of 
Gi'|)in County. The former (K'curs in pockets, of which 
the richer are easily exhausted. It is, however, believed 
that leaner impregnations may be worked with local 
met a 11 u rgi cal t rea t men t. 

In (Jilpin County, tbe German and Belcher mines are 
being worked by A. 1. du Pont, and a considerable quan¬ 
tity of high-grade pitchblende ore is being stored. Other 
claims jiroducing pitchblende are the Calhoun, Ivirk and 
Wood, all on Quartz Hill. As previously stated in these 
columns, the pitchblende occurs as stringers and small 
lenses in veins containing iron, zinc and lead sulphides 
accompanied by gold and silver. 

The principal legislative act affecting mines was a 
measure passed by the State T^egislature providing for 
their assessement on the basis of one-half the gross out¬ 
put, plus the entire net output and the cash value of the 
im|)rovements. This was intended to offset an increase 
in the valuation of other property, which is to be assessed 
on the basis of the entire cash value. Such was heretofore 
the legal basis of assessment, but the law was always 
openly ignored—the county assessors using figures vary¬ 
ing from one-third to one-fifth of the cash value. How¬ 
ever stringent the provisions of the law, it is probable 
that assessors will, to some extent at all events, continue 
their old practice, and as a result mines will bear far 
more than their fair share of the burden of taxation. 
It may indeed be questioned whetber, in their deter¬ 
mination to tax the mining industry in proportion to 
what the re|)resentatives of the farming districts believe 
to be the real value of the mines, the limit of endurance 
has not been reached. The industry has found its neme¬ 
sis in the extravagant claims of flamboyant promoters, 
whose statements as to the value of mines are being re¬ 
flected ill the assessment rolls. The situation is aggra¬ 
vated by a rei'cnt deciu’on of the State Supreme Court, 
which holds that “gross value” means, not the gross valuf 
on the ground as actually received by the producer, but 
the value of the met.ils contained in the ore, without 
any deduction for freight or smelting charges. A peti¬ 
tion for rehearing is being filed with the Court. 

The strike of coal miners, called by the Tlnited 3[ine . 
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Workers in October, has so far incoiiveiiieueed the metal 
miners only in respect of expense; the price of coal hav¬ 
ing been sharply advanced, particularly by so called “in¬ 
dependent” coal operators who conceded the terms de- 

By Robert 

Copper in Idaho in 1913 shows a marked increase over 
1912 through the steady operation of our two principal 
producers, the Empire Copper Co. at Mackay in Custer 
County, and the Snowstorm^ mine in the Mullan district 
in Shoshone County. Added to this is a month’s run 
with a small smeltery at the Lost Packer mine in Custer 
County and a small tonnage of rich ore from the Seven 

Devils district. 
The Empire mine carries a series of contact meta- 

morphic deposits of a type of some important i)roducers 
in Arizona and northern Mexico. This property is de¬ 
veloped to a depth of 900 ft. and is showing sulphide 
ores in the bottom level, and a deeper crosscut tunnel now 
extended in over 2000 ft. should cut the de|)osits at an 
additional depth of 900 ft. when completed. 

This mine produced an average of about sixty 50-ton 
cars of ore per month carrying between 5 and (5% cop¬ 
per to $5 in gold and silver per ton, which was shipped 
to the Salt Lake smelters, where, owing to its fluxing 
value, it is handled at reasonable cost. The operation af¬ 
fords considerable profit with encouraging prospects of a 
convergence of its numerous ore channels and resulting 
large segregations of sulphide mineral at the new deep 

level. 
The Lost Packer mine is a small fissure vein carrying 

sulphides rich in gold. It is e(iuipped with a hot-blast 
smelting plant of about 70 tons daily capacity and the 
ore accumulated through two seasons’ operations afforded 
a smelting run during the past summer of 30 days, giving 
matte of gross value of $103,000 in gold and copper. 

The Snowstorm mine operated steadily. The former 
leaching plant was transformed over a year ago into a 
concentrating mill which has given a good extraction con¬ 
sidering the ore grade which averages 2% copper and 4 
oz. of silver per ton. In addition to the ore treated locally, 
a considerable tonnage was shipped crude from the oxid¬ 
ized horizons of the mine and used as siliceous converter 

lining. 
Extensive development has been carried to an addi¬ 

tional depth of 1000 ft. where crosscutting is now in 
progress. Some encouragement has been found in the 
way of small ore occurrences looking to the picking up of 
the original orebody below the fault, but it will fake con¬ 
siderable work to determine whether or not this import¬ 
ant mineral channel can be recovered below the fault. 

In the strike of the Snowstorm vein, miles farther 
east, the National mine has developed an ore dei)osit al¬ 

most identical in character with the original Snowstorm 
body. This new National orebody was opened through 
a crosscut tunnel nearly a mile in length at a depth of 
1700 ft. It is 60 ft. wide and proved for several hundred 
feet in length and carries an average value of about 3% 
copper with 7 oz. silver and 50c. gold per ton. 

•state mine inspector, Boise, Idaho. 

nianded by the Union officials, and immediately pro¬ 
ceeded to fleece their customers. Should the strike con¬ 
tinue much longer, however, it will inevitably result in 
closing down many of the mines. 

N. Bell* 

This jiroperty has been equipped with electric haulage 
from the inside of the mine to the mill, about three miles 
distant, and a new mill erected of 500 tons daily capacity 
to employ wet-gravity concentration and flotation. This 
handsome new plant is expected to be in operation in 
about 30 days. 

Some interesting deposits of disseminated copper-sul¬ 
phide ores occur in the Hoodoo mining district in Latah 

County, Idaho, where recent development at considerable 
de])th shows promising evidence of commercial de])osits 
of large capacity at the Mizpah mine. A few carload 
shipments of high-grade bornite ore were made last sum¬ 
mer from the Blue Jacket mine in the Seven Devils dis¬ 
trict. 

In 1913, lead-silver ore development in Idaho outside 
of the Cteur d’Alene distri<-t has received considerable at¬ 
tention and some important resources of ore have been 
developed and put into shape. 

The most flattering result in this connection has been 
at the Wilbert mine in the Dome mining district, 40 
miles north of the nearest railway shi))ping point at Arco, 
Blaine County, Idaho. This ])roperty developed an ore- 
shoot nearly 300 ft. long and 3 to 10 ft. wide that has 
been opened to a depth of 300 ft. and atfords an average 
mill feed of from 25 to 30% lead. This ore is low in 
silver but the mill product averages about 50% lead and 
affords employment for 40 six-horse teams for hauling to 
the railroad, and has yielded 1000 tons per month of this 
class of mineral throughout the greater ])art of the year. 

At the Gilmore district in Lendii County, the ore ship¬ 
ments have aggregated about 22,000 tons of crude oxid¬ 
ized ores carrying a little better than 30% lead and 15 
oz. silver per ton with 50c. gold. Most of this ore was de¬ 
rived from the Pittsburg-Idaho and Latest Out mines, 
but shipments have been retarded on account of the ne¬ 
cessity of some extensive permanent development ])lans 
and new equipment. Both the Pittsburg-Idaho and the 
adjoining mine, the Latest Out, show strong ore mani¬ 
festations in the deepest levels. 

In Custer County, the Red Bird mine, owned by the 
Clayton Mining & Smelting Co., 60 miles from the near¬ 
est railway shipping point at Mackay, has been undergo¬ 
ing development thronghont the summer, under option 
to M. L. Ditto and associates and the result of this op- 
('ration has disclo.sed a magnificent resource of relatively 
high-grade lead-silver smelting ore. The do]K)sit has been 
developed to a depth of 900 ft. through a series of cro.'^s- 
cut tunnels and shows'" 100,000 tons of lead-carbonate ore 
carrying an excess of iron oxides that will average about 
20% lead and 20 oz. silver. The property is being 
equipped with a smelting plant of 100 tons daily capacity 
and with motor-truck haulage can be handled at a hand¬ 
some margin of profit in spite of its isolated position. 

The Continental mine in Bonner County is Idaho’s 
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Farthest North mine, adjoining the International 
Boundary Ijine, and 24 miles from the nearest railroad 
sliipping point. Its merits have been appreciated for the 
last 10 years, but, owing to inaccessibility, it has been 

idle until the last year. This mine has one of the most 
flattering surface evidences of lead-silver ore deposit that 
hsis been discovered in Idaho. The enterprise has been 
financed through the assistance of the International 
Smelting Co. The deposit gives, eminent evidence of 
deep-seated permanency and affording an important and 
profitable production of desirable smelting ore during 

the coming years. 
In the same county, 7 miles east of Bonner’s Ferry, 

the Idaho-Montana Amalgamated company has equipped 
its property with a oO-ton daily capacity concentrating 
mill which has recently been put in operation. This prop¬ 
erty carries an interesting deposit consisting of a pro¬ 
nounced quartz vein in a quartzite formation, the orebody 
is localized to n unde zone of intrusive rock, resembling 
diabase and is several hundred feet long with two shal¬ 
low surface openings showing 10 to 20% lead associated 
with an excess of coarse iron sulphides containing gold 

and silver. 
At Clark’s Fork in the same county, II/2 niiles north 

of the Northern Pacific main-line station of that name, 
the Lawrence Mining Co. ecpiipped its property with a 
concentrating mill of oO tons daily capacity which op¬ 
erated during a ])art of the year with a resulting product 
of several cars of very clean high-grade lead concentrates 
practically free from zinc and containing carload shii>- 

ping values of 70% lead with 12 oz. of silver. 
Another jiroperty in this same county, locally known as 

the Webber ]\Iine, at Lakeview, has been opened through 
a long crosscut tunnel in the sulphide-ore horizon and is 
showing some shipping mineral carrying high values in 

silver and lead. 

G(>t.d and Otiiki: Mink Ac'i ivitiks ix Idaho 

The gold jiroduction in Idaho in 19i;> shows a slight 

falling off as compared to the previous year. 
This deficiency will be partially accounted for by the 

closing of the Delamar mine and mill in Owyhee County 
which has been a steady and im]K)rtant producer for the 
jiast 20 years and has a recorded output of over ten 

million dollars. 
The Delamar is an extensive ]»ropertv with some in¬ 

teresting unsolved geological problems, but the grade of 
ore available and its refractory chanuder during recent 
years has not shown much protit, and the company has 
also been harassed by the unjust ])ersecution of the federal 
goveniment in its effort to.jienalize them at full value for 
the lagging and cordwood used off the public land during 
the number of years of jiast o]>oration. aggregating a 
quarter of a million dollars in value. This material con- 
si.sting essentially of desert growth of mahogany, juniper 
and scrub wood, which the character of the country af¬ 
fords, was bought and paid for at an average rate of fully 
$12 ]X‘r cord from the hx-al wood rustlers of the district, 
who accumulated it largely by pack animals from the 
neighboring mountain slopes. This unfair perseention 
l)y the government authorities under the guise of con¬ 
servation has thoroughly disgusted this old reliable min¬ 
ing company which has been a steady producer of gold 
bullion to the country and employing an average crew 
of 200 men for the past 20 years. The enterprise is now 

reduced to a crew of 15 men and seems likely to be aban¬ 
doned in the near future. 

The principal source of gold production in Idaho dur¬ 
ing the past year has been from placer deposits operated 
by dredging methods. 

The Boston & Idaho Gold Dredging Co., at Idaho 
City, in Boise Basin, has been the principal contributor. 
The two dredging plants of this company are handling 
from 12,000 to 11,000 cu.yd. i)er day of gravel that is 
said to average from 10 to 20c. per cu.yd. Their opera¬ 
tion is continuous throughout the year and is seldom 
closed down more than two or three days in the worst 
winter weather encountered. 

In Lemhi County, the Kirtly Creek Gold Dredging Co. 
has operated its plant successfully throughout the year, 
and a new plant has been installed and put in operation 
by the same construction company at Bohannon Creek 
in the same county with definite prospects of still a third 
being constructed on the near-by Gertson Creek, where 
extensive drilling operations have been carried on during 
the past summer that are said to give very encouraging 
results. 

The extensive development and equipment on large de¬ 
posits of $1.50 gold ore in southeastern Alaska by such 
conservative and responsible operators as Fred W. Brad¬ 
ley, D. C. Jaekling and their associates have stimulated 
interest in and demand for a similar class of investment 
and has resulted in an active investigation of Idaho’s ore 
deposits of this class. 

In Big Creek mining district, in Idaho County, we 
have a belt several miles long showing sheared deposits 
of quartz and altered granite gangue carrying iron sul¬ 
phides and $2 to $5 per ton in gold in width ranging 
from 100 to 300 ft. on half a dozen ditferent properties 
on which shallow work has been done. 

A ])rominent California firm did 500 ft. of crosscutting 
on one of the best showings last summer, disclosing an 
ore deposit with a fioor-plan section of 220x200 ft., but, 
owing to a controversy with the owner of the property, 
operations were suspended. 

The district has since been visited by representatives 
of some of the leading mining institutions of the LTiited 
States and negotiations are now in progress for extensive 
development on several of the claim grmips of this great 
zone. 

T^nfortunately, this district is situate*! 70 miles from 
the nearest railroad point, but the loc‘al conditions in the 
way of economical tunnel development, gravity handling, 
water power and timber resources are exceptionally fine 
and it is believed that some big low-grade mining and 
milling enterprises will result from the further develop¬ 
ment of this district. 

Idaho has several other districts in which wide bodies 
of low-grade gold-bearing material exists and is attract¬ 
ing its full share of attention from l)ig operators in this 
connection. 

IxCUKASKD Zixe OUTITT 

The zinc output for Idaho for 1913 shows a tremendous 
increasce over 1912, which is accounted for by new 

discoveries in the Coeur d’Alene district and the increased 
output of the Federal M. & S. Co.’s Morning mine. The 
new ore showings in this line are susceptible of greatly 
multiplying present production in the future if the de- 
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maiul for the mineral warrants the operation of further 
development of the resouix'es now known. 

The most marked increase of this mineral during the 
past year was from the property of the Interstate-C’alla- 
han Gonsolidated Mining Co. at Xine Mile Creek near 
Wallace, where a zinc orehody from o to 45 ft. wide in 
Prilehard slate and now developed for a continuous 
length of over 900 ft. at a depth of 1200 ft. has been 
opened up with its full lineal extent yet undetermined. 
The values in this great orehody will range from 10 to 
25% zinc with 2 to 3% lead. The west and largest end 
of the shoot now being drifted upon shows a marked in¬ 
crease in lead. The middle section of this great ore 
showing carries 4- or 5-ft. bands of clean zinc sulidiide 
that has aiforded numerous carload shipments of hand¬ 
picked crude ore averaging better than 50% zinc. 

In a near-by property, owned by W. A. Clark, some 
preliminary development now down 400 ft. is disclosing 
evidcmce of another big resource of zinc milling ore. 

This vein seems to be carrying its high zinc values 
where it is now being o])ened and its surface ex])osure 
indicates an ore channel nearly a half mile long by 10 
to 30 ft. Avide. The famous old Frisco mine, at Gem, in 
this same county, which has been purchased by the Fed¬ 
eral ilining & Smelting Co., has been unwatered and 
equipped with a milling plant of 150 tons daily capacity 
which is nearly completed. This old mine has some ex¬ 
tensive reserves rich in zinc in its bottom levels and 
.diould become an important producer during the com¬ 
ing year. 

At the Success zinc mine, in this same county, develop¬ 
ment has been carried to a total depth of 1000 ft., where 
the values have been continued and the orebodies more 
extejisive in length than in the upper horizons of the 
mine. 

This ])ro])erty lias maintained a steady production 
throughout the year and has made some additions to its 
250-ton milling plant in the way of eleetric separating 
machinery for recleaning the concentrates. Increased 
facilities have been added to the Morning mill of the 
Federal company, which makes an important product of 
zinc from the treatment of its coinjilicated lead ores and 
a handsome margin of profit is being derived from the re¬ 
treatment of the slimes by dotation jirocesses in this big 
mill. 

There are several other tlattering ])rospects for zinc-ore 
develoinnciit in the slate formations of the Cceur d’Alene 
district and if market conditions warrant, this district 
will ultimately cut a large figure in the zinc-ore produet 
of the country. 

The Wood River district in Blaine County had two 
mills in operation separating ziiu* values from large tail¬ 
ing ])iles at the Quincy Jr. mine, near Hailey and the 
Minnie Moore mine near Bellevue. This district has 
some extensive resources of zinc-lead on* that have been 
idle for years but are susce])tible of ])roritable treatment 
under present-day methods, and are well worthy of at¬ 
tention of investors in this class of mineral as the as¬ 
sociated lead values in these deposits are invariably rich 
in silver. 

PiiosPHATK Rock Ri:soi'ium-:s 

Idaho, iji three of its southeastern counties, has the most 
v:'tensi\e de])osits of higli-grade ])hosi)hate rock that an* 
k: *'wn of in the world. I’liese dej.'osits occur in a fos¬ 
sil.Icrous thic-ljedded limestone of the middle carbon- 
ifei<*! s ])eriod. They are uniform in sizi* and as regular 
as Cl, veins and traceable in outcro]) for hundreds of 
miles in veins oi* i)eds from 4 to 7 ft. thick, containing 
average of fi’oni 70 to 75%i calcium phosphate and low in 
iron and alumina. 

iimiini! aim Moim.ttaimi 
By F. L. Fishku* 

aim 19)113 

The Anaconda Copper Mining Co. operated the follow¬ 
ing copper mines during 1913: Mountain View, J’eiinsyl- 
vania, Leonard, West Colusa, East Colusa, Badger State, 
Tramway, Berkeley, J. 1. C., Silver Bow, West Gray Rock, 
Belmont, Bell, Diamond, High Ore, X^eversweat, Ana¬ 
conda, St. Lawrence, Mountain Con, Original, Moon¬ 
light, Stewart, Gagnon, and Buffalo. Other copper j)ro- 
ducing companies which oi>erated during the year were 
the Xorth Butte Co., East Butte Co., Tuolumne, Bilot- 
Butte, Elm Orlu, Butte-Alex Scott, I)avis-I)aly, Bull- 
whacker, and Butte & Duluth. The latter company con¬ 
structed a mill and began the treatment of a large body 
of low-grade silicate and carbonate ore by leaching with 
sulphuric acid. The Bull whacker mine was operated by 
les.<ees until the latter jiart of the year, after which the 
company installed an electric generator and tanks for the 
electrolytic treatment of their ore. 

The Bittsmont property of the East Butte Co. was 
operated continuously, and work upon the long proposed 
enlargements of the blast furnaces was commenced late 
in the year. The Butte-.\lex Scott Co. sold a ])()rtion of 

♦Mining engineer, Henne.ssy Building, Butte, Mont. 

its ground near the West Colu.*ia shaft to liie Anaconda 
coinjtany. It .«ank its shaft a short distance, and 
shi])j)ed from l(»<r to 150 tons of ore daily to the East 
B.utte smeltery. At the Xorth Butte company’s ju’ojierty. 
mining was carried on steadily and the ore shii)])ed to tlic 
Washoe smeltery at Anaconda for treatment. The (!ran- 
ite Mountain shaft was sunk to the 2700-ft. level, and the 
work of installing a new hoist was begun, in order event¬ 
ually to tise this shaft in the ])iace of the Speculator shaft 
for hoisting purpo.ses. Under a noAV management the 
Colorado mine of the Davi.s-l'aly company began to pay 
expenses and make a ])rofit. ’i'he shaft at the 4’uolumne 
mine was continued for some distance, and a large amount 
of di'velopment work done, withouf howi'vor, finding any 
large bodies of ore. At the Elm Orlu mine, owned by 
Senator Clark and associates, considerable development 
work was done. The co])]K‘r ore was ship])ed as fast as 
mined, but large bodies of zinc ore were blocked out and 
left uniniiK'd until the new (‘oncentrator, now in the 
course of construction, is comnleted. At the Bilot-Butte 
mine, the shaft was sunk to the 2000-ft. level, and some 
good ore opened. Injunction proceedings Avere hegun in 
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0(t(»l)er by tlie Anaooiula company to establish the own- 
ership of a portion of the vein operated on by the I’ilot- 
Butte company; the trial which was scheduled for the 
latter ])art of October, was by mutual consent ])ostponed 
until the spring of 1914, in order that more definite data 
might be gathered. The work of electrifying the Butte, 
Anaconda & Pacific R.R. between Butte and Anaconda 
was completed early in the fall. The Anaconda com¬ 
pany enlarged the ore bins of a numher of its more im¬ 
portant properties in order to have better ore-storage 
facilities to avoid delay in mine o])erations caused here¬ 
tofore by delays in transportation of ore. 

of the Anaconda company against the Butte-Ballaklava 
company over the ownership of an important vein, was 
settled out of court. The com])any was allowed to mine 
the disputed orebody inside a vertical plane dropped on 
the north boundary between Butte-Ballaklava and Ana¬ 
conda company territory. As a result the company began 
o])erations again after a shutdown of three years. 

The Montana Public Service Commission served notice 
to the ^lontana Power Co. that a hearing would be held 
in X'ovember, at which the company might present rea¬ 
sons why electric light and power rates in a number of 
cities and towns should not he radicallv reduced. The 
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The Washoe smeltery at Anaconda was closed 10 days 
for repairs during the first part of October. The concen¬ 
trator, however, was kept running and the concentrates 
stored, so that no curtailment of output was caused. The 
company erected an 80-ton experimental leaching plant 
at the Washoe smeltery for the purpose of testing a new 
method for recovering copper and silver from concentrator 
tailings. Late in the year the Anaconda company began 
operations at the Nettie, a silver mine in the northwest 
part of the Butte district, preparatory to developing that 
part of the district. About Dec. 1 the injunction suit 

commission, after argument, then made up a new' schedule 
of reduced rates affecting 31 cities and towns, with the 
order that they should go into effect Dec. 1. Early in 
the year the Anaconda company added to its possessions 
in Montana by the purchase of all of the Northern Pacific 
Ry.’s holdings in Lincoln County and the northw'est part 
of the state, consisting of nearly 150,000 acres of timber 
and agricultural land. 

The Corbin Copper Co. acquired the Gambrinus claim 
and two fractions in the western part of Butte and sank 
a shaft 200 ft., also doing a small amount of development 
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work. The mill at the Ophir mine of the Butte Central 
Copper Co. was completed early in the year and operations 
commenced, ^^’ork was continued only a few days, how¬ 
ever, when the plant was closed by order of the court at 
the instigation of creditors, and lay idle the remainder 
ef the year. The Rainbow Lode Development Co. sunk 
a shaft 800 ft. deep on its property in the northern part 
of Butte and ran a long crosscut at that depth for devel¬ 
opment purposes. Late in the year the company began 
making preparations to continue sinking the shaft at the 
Butte & London property from the 1100- to the 1600-ft. 
level, preparatory to crosscutting north and south to the 
end lines. 

The importance of the zinc-mining industry at Butte 
increased through the successful installation by the Butte 
& Superior Mining Co., of oil-flotation concentration of 
its sulphide ores, and owing to the fact that Senator Clark 
had nearly completed the construction of a similar mill 
at the Elm Orlu mine. During the last few months of 
the year the mill of the Butte & Superior Co. was oper¬ 
ated close to capacity, about 1100 tons of ore being treated 
daily. The suit of the Minerals Separation Co., Ltd., of 
London, for an injunction restraining the Butte & Supe¬ 
rior Co. from using an oil-flotation process, upon alleged 
infringement of patent, was tried in the Federal court at 
Butte, finding in favor of the complainant. By the fil¬ 
ing of a $75,000 bond, however, the defendant company 
was allowed to continue operation-s, pending the result 
of a similar suit, known as the Minerals Separation Co. 
vs. James M. Hyde, now being tried in the Supreme 
Court. 

There was a markedly increased activity in gold and 
silver mining throughout the state during 1913. A num- 
her of new companies were formed, and many old prop¬ 
erties were again the scene of operations. The Butte, 
"Wisdom & Pacific Ry. Co. was incorporated late in the 
summer by Montana and Eastern men for the purpose of 
constructing a railway from Divide to Wisdom, in the 
Big Hole River valley, and a branch line to the Elkhorn 
mining district, Beaverhead County. The survey of the 
proposed route was commenced shortly after. A 2()-stamp 
mill was erected at the Hecla mine, south of Melrose, in 
Beaverhead County, and mining operations commenced. 
At the Ohio-Keating mine in the Radersburg district, 
Broadwater County, an electric pump was installed on 
the 500-ft. level. A shoot of ore was opened by the cross¬ 
cut on this level and regular wagon shipments were made. 
A change of management took place in the fall at the 
Keating mine and arrangements were made to sink the 
shaft from 800 to 1200 feet. 

Early in the year operations were commenced by the 
Anaconda company at the Southern Cross mine in the 
Georgetown district. Deer Lodge County, and regular 
shipments of ore were made to the Washoe smeltery, 
where the ore is in demand on account of its flu.xing prop¬ 
erties, Considerable development work was done at tlie 
Baltic Combination mine at Georgetown. The North 
Moccasin mine at Kendall, Fergus County, was operated 
]>rofitat)ly during the year by the Barnes-King Mining 
Co. The ore was treated at the mill at the mine and 
nearly the entire purchase price, $150,000, was paid from 
tlie proceeds. The company also did considerable devel- 
ojmient work at the Piegan-Gloster mine, Lewis & Clark 
County. A mill was erected for the treatment of the 
tailings from the Granite-Bi-Metallic mine, situated near 
Phillii)sburg. The Royal Mountain Mining Co. develoi)ed 
the Sunday mine by driving a tunnel. The shaft was 
sunk a short distance and some development work was 
done at the Swastika mine near Phillipsburg. The Royal 
Basin Mining & Milling Co. o])erated a leaching plant at 
its property near Maxville. 

The Boston & Corbin property in the Corinn-Wickes 
district, Jefferson County, changed management, but con¬ 
tinued operations throughout the year. Helena men oper¬ 
ated the Golden C'urry mine in the Elkhorn district, ship¬ 
ping to the East Helena smeltery. A number of ship¬ 
ments of ore were made from the Crystal mine in the 
Cataract district by A. C, Ray, who oj)erated under a lease 
and bond. At the Valley Forge mine, situated 16 miles 
from Helena, in J..ewis & Clark County, a crosscut tunnel 
was driven 2200 ft., where it cut the vein at a depth of 
900 ft. A two-compartment shaft was sunk .several hun¬ 
dred feet at the mine of the Co])])er-Silver Montana Min¬ 
ing Co. in the Scratch Gravel Hills, near Helena. The 
Magpie Placer Mining Co, operated a dredge on Lake 
Sewall, 20 miles northeast of Helena, handling about 
70,000 yd. of gravel monthly. The St. Louis Mining & 
Milling Co. operated the St. Louis and Drumlummon 
mines at Marysville, reconstructed the stanij) mill, and 
installed a new cyanide plant, but later was forced to 
suspend operations. 

During the summer months the Conrey Placer Min¬ 
ing Co. operated four large dredges in Alder Gulch, near 
Ruby, Madison. County, during which time Madison 
County led in the production of gold in Montana. At the 
Easton-Pacific mine owned by the Ellings, of Virginia 
City, a new cyanide plant was constructed and ojieratod 
steadily on the ore mined there. The Mi.ssouri mine on 
North Meadow Creek was al.'jo operated by the Ellings, 

Arizona experienced an active year in 1913, maintain¬ 
ing its place as the premier copper-producing state in the 
"Union. There were important developments in progress 
in the newer districts, such as Ajo and Superior; new 
reduction plants put in operation and other works started 
or planned represented an expenditure of between $10,- 
000,000 and $15,000,000. These developments in copper 
fnining are reviewed elsewhere in this issue by James 
Douglas and J. Parke Channing. 

The Kingman district prospered in 1913, improvements 

being made at the three leading gold producers, the Tom 
Reed Gold Mines Co., the Gold Road Mines Co. and the 
Frisco Gold Mines Co. At the mills of the first two com¬ 
panies, changes were made introducing continuous decan¬ 
tation in place of vacuifm filtration. The Frisco com})any 
installed two Kelly filters and otherwise increased its 
milling capacity. 

Lead and zinc mining in Arizona declined in 1913. In 
Mohave County, the Tennessee mine of the U. S. Smelt¬ 
ing, Refining & Mining Co., mined silver-lead-zinc ore. 
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which was shipped to the Needles concentrator, the zinc- 
lead concentrates being further separated at the electro¬ 
static works at Midvale, Utah. The main shaft at this 
property is down 900 ft., and during the year a crosscut 
to the vein was driven at the 700-ft. le\el, where stop- 
ing was done. The Hanner mine of this company was 
not operated. The Rainijow mine shippe<l to the Needles 
concentrator, and a mill was completed in Februar}’ at 
the Midnight mine. The Union Basin Mining Co. re¬ 
timbered its shaft at Golconda and a 6-ton Saurer truck 
was purchased to haul the ore to the railroad for ship¬ 
ment to Oklahoma smelters. 

In Maricopa ('ounty, the famous old Vulture mine, 
reopened about five years ago by the Vulture Mines Co., 
operated steadily in 1913. The ore production for the 
year amounted to approximately 33,()()() tons, the average 
value of which was about $20, and the yield approximate¬ 
ly $17.40 per ton. About .lOOO ft. of development work 
was (lone in 1913, and a winze is now being sunk below 
the lOoO-ft. level. A new Lidgerwood hoist was set up at 
the (SoO-ft. level for the ])urpose of handling the prod¬ 
uct of the levels below. The hoisting winze was e(iuipped 
with a headframe and cage for hoisting cars without re¬ 
handling the contents. Among other ne\v machinery in¬ 
stalled during the year were a Word drill-sharpening 
machine, a new^ Nash engine and an air compressor for 
the i)o\ver plant; in the mill, two new Nash engines were 

installed in March, and three Deister slime tables; in the 
bullion refinery a second retort furnace was added; also 
a Donaldson tilting furnace for melting bullion. To re¬ 
duce the cost of freighting from Wiekenburg, 16 miles, 

wagons and teams were supjilanted by a Moore motor 
truck of six tons capacity. The reduction xvorks consists 
of a 20-stam]) mill with concentrating and cyaniding 
adjuncts. 

In the Pima mining district, the most interesting 
development of the year was that of the Empire Zinc 
Co., in exposing an important orebody between the 200- 
and 30()-ft. levels of the San Xavier mine, which this 
company bought late in 1912. .About 60 men were em¬ 
ployed and 1500 tons of copper-silver-lead ore were 
shipped monthly to the El Paso Smelting Works, the ore 
being hauled seven miles to Sahuarita by two 6i/^-ton 
Saurer motor trucks. A third Saurer truck was ordered 
late in 1913. Besides the above shipments, the company 
has been blocking out the blende ore, which tvill not be 
stop<‘d until a suitable concentrator is erected. In July, 
1913, E. G. Bush leased the Morgan mine of the Twin 
Buttes Mining k Smelting Co., and shipped about 1000 
tons monthly to the Copper Queen smelting works. The 
ore was high in iron and desirable for fluxing purposes. 
The Copper Glance mine, of the Tw’in Buttes company, 
was developed on eom])any account, and in a winze sunk 
30 ft. below the 400-ft. level, a body of rich sulphide ore 
was exposed for 20 ft. The width of the orebody was 
not known as neither wall was in sight, when operations 
had to be abandoned because of a large flow of water. 
The company expects to complete the raising of the new 
vertical shaft from the 400-ft. level, after which suitable 
pumping machinery will be installed to explore the new 
orebody. 

The Tucson Mining Co. built at Olive a 100-ton con¬ 
centrator to treat the silver-lead ore of that camp, the 
principal ore supply being from the Wedge and the Swas¬ 
tika mines. Kidney pneumatic jigs are included in the 
equipment of this mill. 

The Chesterfield Co})per Co. completed during the 

year the sinking of a two-compartment shaft to the 800- 
ft. level, drifts from which are being run to find the high- 
grade oreshoots worked in the upper levels. 

Mining' in Ut^li in 1^13 
By Edw.vrd R. Zalixski* 

3’hc year was one of steady production. The tonnage 
was normal or greater than normal. The output of Park 
City decreased somewhat as compared to last year, while 

tile productions of Bingham, Tintic, and Beaver County 
all increased. 

'I’he ore market was good. There was a steady produc¬ 

tion of ores from the various camps throughout the year, 

with few marked fluctuations. During the winter months 
a g.)od tonnage was shipped, as hauling conditions were 
favorable. Jdiere was no decided falling off in the spring, 
except possibly from .Vita and the Cottonwoods. The 
tonnage held up during the summer, with increased ship¬ 
ments by all the caniiis. During the latter part of Se))- 
tember ore and bullion settlements were esjKH'ially heavy. 

d'he shipments from Park City, Tintic, and Beaver 

(oiintv were obtained through the courtesy ot the rail¬ 
roads. The output of Bingham averaged at least 23,000 
tons a day. This is an estimate based on the output of 
the Utah Cojiper Co., which averaged approximately 20,- 
142 tons a day during the first three-quarters, and on 

3000 tons a day for the other mines of the camp, includ¬ 

ing ore milled by the Utah Apex, Ohio Copper, and Biug- 

*2Uinlne: ensineer, Newhouse Bldg., Salt Lake City, Utail, 

bam-Xew Haven. Taking 23,000 tons a day, the tonnage 
for the year (362 working days) amounted to approxi¬ 
mately 8,326,000 tons. It probably exceeded this amount, 

on account of the heavier output of the Utah Copper 
during the last quarter. Between 25,000 and 30,000 a 
day were shipped (piite fre(piently from the camp. 

There was increased activity at Stockton, Dry Canon 

and Ojihir. The outiuit of the Cottonwoods was less than 

PARK CITY, TINTIC AND BEAVER COl’NTY ORE SHIPMENTS IN 1913 

Jan.. 

Park City 
Tons 

. 7,105 

Tintic 
Tons 

34,908 

Beaver County 
Tons 
8,225 

Feb. . 6,063 30,013 6,3.50 
Mar. . 6,765 37,114 5,650 
.\pr. 
Alay. 

. 7,575 26,.554 6,300 

. 6,576 34,613 9,0(X) 
June. . 6,819 32,497 6.960 
July. . 6,386 29,592 6,050 
Aug. . 6,453 29,194 5,0.50 
Sept. . 6,701 24,555 7,150 
Oct. . 7,743 29,494 7,300 
Nov. . 6,818 (a) 30,8.53 (a) 6.803 (a) 
Dec. . 6,818 (a) 30,8.53 (a) 6,803 (a) 

Total for 1913. . 81,822 (b) 370,240 81,641 (c) 
Total for 1912. 91,8,37 363,36;j 49.272 

(a) Shipment.s for November and Deeember are estimated, but will be .about 
the same as for the previous months. The average of the first ten months has 
been taken. 

(b) Crude ore and eoncentrates. 
(c) These shipments include 14,800 tons of slag from Frisco. Deducting 

this there would be 66,841 tons of copper, lead-silver ores. 
The Beaver County shipments are from Milford, Laho, Hickorj-, Frisco and 

Newhouse. 
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the year })reee(liii". Anieriean Fork ])r()cliiee(l about llie 
same tonnage. Heaver County shi])inents of botli liigh- 
aiul low-grade ore increased. Some silver-lead ore and 
an occasional car of lead-zinc ore was shipped from the 
Santaquin and Xebo districts in Utah County. In addi¬ 
tion to the local ores a considerable tonnage was shii)])ed 
to the valley smelteries from surrounding states. 

Smelting Opkkatioxs 

The United States Smelting, Refining & Mining Co. 
at Midvale ran five furna(‘es on lead ore. The American 
Smelting & Refining Co. at Murray had five lead furnaces 
in operation, and one furnace on matte concentration. 
The Garfield smeltery of the A. S. & R. operated two 
blast furnaces and five reverberatories, smelting 2300 tons 
or more of ore and concentrates daily. All of the re\er- 
beratory furnaces were equip])ed to burn California crude 
oil. A number of improvements, including arrangements 
for additional slag dumping ground, a new stack, etc., 
were provided for. The International at Tooele had two 
lead furnaces in blast the first of the year, treating about 
500 tons of lead ore daily. Two additional lead furnaces 
were completed and blown in in February; a fifth lead 
furnace was added in August, giving the company a 
capacity of 1250 tons of lead ore daily. Copper ores 
were also received, but the copper furnaces, which were 
closed down at the time of the Bingham strike, were 
not operated at capacity. Three copper furnaces were 
fired in February. In May eight furnaces were in blast, 
four on copper ores, and four on lead. Both lead and 
copper ore was received from the Utah Consolidated at 
Bingham, while the South Utah shipped copper concen¬ 
trates. Ores from outside of the state were received, and 
a large tonnage was stockpiled. 

Labor at Bingham was scarce during the early part of 
the year, following the strike which occurred toward the 
end of 1912. The strike was not officially declared off 
until summer, though it was broken last Xovember. 

The operations of the Utah Copper were curtailed dur¬ 
ing the first quarter. There was produced in this quarter 
23,884,467 lb. copper. Operations were steadily increased, 
the output in the second quarter being 31,785,448 lb. and 
32,287,452 lb. in the third, making a total production 
of 87,957,367 lb. of copper in the first three-quarters, as 
compared to 95,105,391 lb. during the wffiole of 1912. 
The tonnage handled during the third quarter was the 
largest in the history of the company, the mills having 
averaged 22,000 tons per day during this time. In Sep¬ 
tember the average was 24,000 tons. A high record of 
handling 29,000 tons of ore from the mine to the mills in 
a day was made. In the second and third quarters a total 
of 3,945,605 tons of ore was treated, and 2,647,627 cu.yd. 
of capping removed. The ore averaged 1.2549% copper 
in the third quarter and 1.28% in the second. The co.st 
])er pound, without crediting miscellaneous income was 
9.068c., as compared with 8.933c. for the second quarter. 
The Magna plant milled 56% of the tonnage, and the 
Arthur 44%. A recovery of 64% was made during the 
third quarter. 

Gold 

The gold output was below normal, on account of the 
closing down of the Consolidated Mercur, which occurred 
Mar. 30. The grade of the ore had become too low to 
operate at a profit. Gold was produced from low-grade 

copper ores and from Tintic mixed ores. There was prac¬ 
tically no ])roducti()n from straight siliceous ore, except 
to a small extent by the Sheep Rock in Beaver Couniv. 
The Bull Valley district, 40 miles south of Modena in 
Washington County, attracted some attention. 

SiLVEii AND Lead 

4'he Silver King Coalition, Daly-dudge, and Daly-AVest, 
of Park City, producing silver-lead ores; the Utah Ai)ex, 
Bingbam-Xew Haven, United States pr()])erties and Utah 
Consolidated at Bingham ])ro(liicing lead-silver ores, were 
the principal silver and lead producers in 1913. The 
Centennial-Eureka, Iron Blossom, and Gemini in Tintic 
added to the output from siliceous copper-gold-silver ores, 
from siliceous silver ores, and from silver-lead ores, re¬ 
spectively. The Chief Consolidated ])roduced siliceous 
silver-gold-lead ore. The Mines ()]>erating Co. leasing 
on the Ontario at Park City, treated low-grade ore and 
stope fillings in its new mill handling up to 150 tons a 
day. The process consists of a chloridizing roasting with 
a large excess of salt, and with powdered coal, leaching 
with water, and preci})itating on copper and scrap iron. 
The American Flag and Silver King Consolidated opened 
new orebodies, and the Thompson-Quincy was an added 
shipper to the camp. 

The Knight mill at Silver City was huilt to treat low- 
grade Tintic ores by the Christensen leaching ])rocess, 
consisting of a salt roast of the ore (with ])yrite), and 
leaching with the acid .licpiors resulting from the con¬ 
densation of the roaster fume, followed hy preci])itation 
on copper and scrap iron. Experimental work was car¬ 
ried on at this ])lant during the latter ])art of the year. 

Zinc 

Shipments of zinc ore were curtailed on account of 
the lower price of spelter. Tintic zinc shipments de¬ 
creased from between 1500 and 2000 tons a month at the 
close of 1912 to a very small tonnage in April, 1913. 'I’lie 
Yankee, May Day, Gemini, and Scranton were the prin¬ 
cipal shippers. At Park City the Daly-Judge produced 
zinc middlings and concentrates, which were shipped 
east. The larger part of Utah zinc ores go to the Kansas 
and Oklahoma gas belt. The Daly-West shipped a small 
tonnage. The Grasselli mill did not operate. Lessees 
worked the small tailing plants below the Grasselli mill, 
and made some shipments of zinc concentrates. Stock- 
ton made occasional shipments of crude zinc ore, and 
some lead-zinc was shipped from the Xebo district. 4'he 
Huff electrostatic plant of the United States Co. treated 
45 tons of zinc middlings from the company’s wet con¬ 
centrator daily. 

LTuaxium axd Vaxadium 

The production of uranium and vanadium ores 
amounted to between 125 and 150 short tons, as compared 
to approximately 300 short tons during 1912. The grade 
of the ores ranged from 1 to 1.75% UgOg and 2^ to 3% 
VgOg. This is slightly higher than during the year pre¬ 
ceding, owing to the fact that more accurate data and 
analyses in regard t(5 the material are available to ship¬ 
pers, and furnished a guide for more careful sorting. Most 
of the output came from Grand and Emery counties in the 
southeastern part of the state, the principal fields being 
reached from Green River, Table Mountain, Richardson, 

'Thomp.sons and Moab. The ores are largely carnotite. 
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I'liey occur in the upper part of the La Plata sandstone 
at the same horizon as at Placerville, Xewmire, and the 
Paradox Valley country in southwestern Colorado. The 

ore has to be carefully sorted. In the Green River see- 
tion the cost of mining, sorting and sacking is $25 and 
upward a ton. 

m 

Mlimlini imi Si iim 
By Jkssi; Simmons* 

While both tonnage and bullion yield of the gold mines 
of tlie Black Hills, South Dakota, show a slight decrease 
from 1!)12, still 191.'} was a year of marked progress, and 
its lessons will place mining on a more •stable, profitable 
and ])ermanent basis. With many other gold-mining dis¬ 
tricts, the Black Hills felt a shortage of money for de- 
veloiiment iiurposes. Active and worth-while exploitation 
was confined to few properties in comparison with some 
of the i)ast years. The producers have, however, with hut 
one or two exceptions, worked full time. It is believed 
that the decrease of ])roduction will be found to rest al¬ 
most solely with the Homestake, which, according to the 
State Mine Inspector’s report for the year ended Oct. 31, 
shows a falling oil' of over $3(10,000; the production of 

the other mines is ])ra'-tically normal. 
For many years the Homestake has engaged in a cam- 

])aign of im])ro\ement and betterment. In March, 1913, 
imi)rovenients to the extent of $3,270,000 were capital¬ 
ized hy the issuance of stock. The shares were divided 
as a stock dividend of 15^/( among the holders. In ad¬ 
dition $7.S0 ])(.‘r shan* was jiaid. 

Ability to earn these dividends is due to a number of 
factors, among which might he mentioned cheapening of 
ojierations through the aj)])lication of electric energy de¬ 
veloped on Speartish Creek; cheaj) mining, by a caving 
system, of ores from the upper levels; slightly increased 
capacity and a general improvement of mining and mill¬ 
ing methods the natural result of years of work. 

In January a bonus system was inaugurated, whereby 
all men on the payroll at the end of 1912 received an 
amount equivalent to 7*/{ of their earnings during the 
year. This distribution will be duplicated for 1913. By 
the addition of 20 stam])s to plant during the summer, 
the total was increased to 1020 stamps in operation. At 
the Ellison shaft a change house with lockers and accom¬ 
modations for 4T4 men was completed. From early 
s|)ring work has been pushcMl on the construction of Rec¬ 
reation Hall, a free chd) house for the men, Avhich will 
cost in excess of $200,000 when completed and furnished. 

For 1914 tl'iC improvememts will include a large boiler 
plant, convenient to the railroad tracks, from which steam 
will he furnished for an auxiliary electric-generating sta¬ 
tion and for the new hoisting plant, which is to be erected 
at the Old Ahe shaft. This shaft is now five ('ompart- 
ments, and is to be increased in etliciency for ore hoisting 
and development by the installation of a hoisting engine 
capable of raising rock from a dejith of nearly a mde. 
With the change to the new engine, skips will replace 
cages for ore hoisting. It is understood that additional 
stamps will be erected. Ore developments are stated to 

be ample to justify a large increase in milling capacity. 
Golden Reward enjoyed one of the most prosperous 

years in its history, the production ap])roaching the half- 

*I>e<Tawoo(I. S. D. 

million dollar mark. The mill at Deadwood operated con- 
linuously at full capacity. The leasing system, by which 
numbers of segregated properties are operated, was en¬ 
larged during the year, and a big j)roportion of the ore 
supply M'as furnished by leasers. Further exploration was 
conducted on the big Astoria shoot, the new roaster given 
a test, and the roasted product subjected to exhaustive 
e\j)erinientation. The company jilans the erection of an 
additional mill, but its situation, whether at the Astoria 
mine, or at Deadwood, remains undecided. 

Trojan continued the exploitation and equipment of its 
properties and now has one of the best ecjuipped mines 
in the Bald Mountain district. Early in the year connec¬ 
tions Were made and the machinery installed at the Port¬ 
land iiinnel, from which workings in the upper (ontact 
furnished a good (piality of ore. The Decorah continued 
a good producer, and the Empire was drawn npon for a 
share of the mill supjdy. The mill was ecpiipped with a 
num'.ier of important labor and money-saving devices; 
the plant now ranks with the best in the country, but 
l)lajis are practically matured for increasing both its 
efficiency and cajiacity by the installation of tube mills 
and additional slime-handling eiiuipment. 

Mogul, which had the misfortune to lose its mill at 
Pluma, by fire, in March, 1911, in the summer commenced 
work on the erection of a jdant near the head of Xevada 
Gulch. Tlie location is such that ores will be delivered 
by short haul on tramways from a number of the prodiu - 
ing properties of the company. The equipment of the 
plant with some of the late developments, metallurgically, 
which are expected to effect a material saving in costs and 
increase in recovery, and the saving of the railroad haul 
on the ore, should enable the jilant to operate at a good 
margin of ]irofit. ^luch of the e(piipmeiit in the Pluma 
mill was not damaged, and its use is making construc¬ 
tion work easier. The mill will have a capacity of 150 
tons daily. It will use fine grinding, probably sliming 
the entire ])roduct. and recovery will be effected bv con¬ 
tinuous decantation and counter current system. 

Early in the year the Bismarck Cons. Mines Co. started 
its mill at Flatiron, adjoining the Wasp Xo. 2. Since 
that time the plant has been operated continuously at full 

capacity, about 300 tons daily. The plant is a model dry- 
(Tushing cyanide mill. The mine is opened on the glory- 
hole system, and total operating costs are as low, if not 
lower, than any in the Bla(‘k Hill 

Wasp Xo. 2 was forced to suspend operations during 
^larch, when snow and cold weather interfered with work. 
Again, on Oct. 20, a shortage of water caused work to be 
stojiped. and until the end of the year nothing was pro¬ 
duced after tliat date. In the 8 months and 20 days that 

the property was operated, the normal production u’as 
made, and dividends aggregating $55,000 were paid In 
addition a number of expensive improvements were in- 
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stalled, the most important of which was a conveyor sys¬ 
tem for handling the tailing between the leaching tanks 
and the dump. 

New Reliance operated steadily the entire year at 
about 75 tons daily. The ore is hard, and is stamped to 
pass 0.024 and 0.023 screens. Gontinuous decantation, 
with counter-current solution system is used in the slime 
department, the tailing being dewatered on a Portland 
filter. Dorr thickeners are used in the decantation sys¬ 
tem, and the thickened pulp is transferred from tank to 
tank by diaphragm pumps. The metallurgical practice 
at this pro])erty is highly commendable, and is of great 
local interest, as it is the first in the Black Hills to use 
successfully the pro(‘ess mentioned. 

A modern mill of 10 stamps, to embody the latest prac¬ 
tice, and to use a Hardinge mill for fine grinding, is be¬ 
ing constructed near Galena by the Rattlesnake Jack Min¬ 
ing company. 

Important among the development ventures is that pro¬ 
moted by the Deadwood Business Club, whereby the Heid¬ 
elberg group, on Two Bit C'reek, is being exploited by lo¬ 
cal capital. The funds were raised among the business 
men and others of Deadwood, who, in return for $5000, 
which is being expended on the property, receive a one- 
half interest in it. Developments have been highly en¬ 
couraging. 

At Carbonate camp, which 25 years ago was the scene 
of successful mining of high-grade silver-bearing lead car¬ 
bonates, the Titanic company has started a shaft to the 
300-ft. point, to explore an untouched section which old 
timers declare contains ore. A good plant of machinery 
has been installed, and all preliminary work advanced, 
so that mining will proceed more briskly in the near fu¬ 
ture. 

In August, the Lundberg, Dorr & Wilson mill, at 
Terry, suspended operations, quietly and unostentatiously 
closing the career of one of the Black Hills’ most success¬ 

or 

ful mills. Exhaustion of ore supply was the reason ad¬ 
vanced for the suspension. The Black Hills, and the min¬ 
ing world at large, has reason to remember this mill, for 
it was here that some of Mr. Dorr’s devices originated 
and were developed. The ])lant had an excellent record 
from inception of oj)eration, and it is to be hoped that 
it will some day resume work. 

Local parties secured a long-time lease on the Ironsides 
[)roperty, on S(piaw Creek, and several shipments were 
made to smelters and local cyanide plants. The prop¬ 
erty is at present being opened by a long tunnel, Avhieh 
it is expected will tap the ore by the time the roads are 
in good condition for hauling. 

In Custer and Pennington counties, the “Southern 
Hills” district, considerable active development was done. 
In Custer County the Hartwell company received new 
machinery' for shaft work. In Pennington County the 
greatest activity was in the neighborhood of Hill City 
and Keystone. The Hill (hty M. & D. Co. installed a 
first-class mining ecpiipment, and will sink to 300 ft. The 
First National company resumed work on the Forest City 
property. The Continental Copper Co. has just resumed 
work after several years’ idleness. The shaft, which is 
several hundred feet deep, is to be continued to the bot¬ 
tom of the copper ash. The Golden Summit was worked 
in a small way. Several mill runs of selected high-grade 
ore were made in the small mill. At Keystone, mica 
and the lithia minerals, amblygonite, spoduinene and lepi- 
dolite, were mined. There appears to be a better market 
for scrap mica than for some time past, and a number of 
small producers are taking advantage of this fact, and reg¬ 
ular shipments are being made. The Etta mine continues 
to be the United States’ principal source of lithia min¬ 
erals, and was worked continuously. The Otho company 
is erecting the first 150-ton unit of its mill at Spokane, 
and hopes to operate it before summer. At Rochford the 
Gold King company did (*onsiderable development. 

The most important mining operation in this state is 
that of the Chino Copper Co., which entered the list of 
dividend payers in June, 1913, and distributed in its 
three dividends $1,917,540. The company steaily in¬ 
creased its production, more than doubling its copper 
output in 1913. In the third quarter the company milled 
at Hurley 507,650 tons of ore, yielding over 15,000,000 
lb. of copper, or more than half its total production in 
the previous year. The extraction in the third quarter 
was about 67% and the mill averaged 5500 tons per 
day. The general conditions at the property continued 
favorable and an additional water supply was assured. 
The ore tonnage for the year approximated two million, 
with the grade of the ore slightly under 1.9% copper. 

The Phelps-Dodge interests made active preparations 
for the operation of their Burro Mountain copper prop¬ 
erties. The railroad extension from Whitewater to the 
Burro Mountain district, a distance of 17 miles, was com¬ 
pleted, including a 7000-ft. transportation tunnel con¬ 
necting the underground workings at Leopold Avith the 
railroad near Tyrone. This tunnel will handle standard- 
gage cars which will be hauled by electric locomotives. 
Ground was broken for a mill about five miles east of 

Tyrone. Water will be obtained from the Chemung mine. 
The Phelps-Dodge interests purchased the Huston group, 
the Fortuna, and the Parker claims at Tyrone. 

There was considerable activity at Pinos Altos in 
1913; several mills were built or remodeled and it is 
understood that the reopened Hearst properties can be 
operated profitably with improved metallurgical treat¬ 
ment. The Empire Zinc Co., a subsidiary of the 
New Jersey Zinc Co., increased its holdings in Grant 
County. The Colorado Fuel & Iron Co. shipped 
about 600 tons daily from the Bessemer Iron Associated 
Companies’ properties to its reduction works at Pueblo, 
Colo. The meerschaum mines on the Sapello River, the 
only known meerchaum mines in America, discontinued 
operations in midsummer, but it is understood that these 
mines have been adequately financed and will be reopened 
in 1914 in a miner-like manner, ore extraction in the 
past having been Avithout consideration to future produc¬ 
tion. 

The Mogollon district, in Socorro County, had a suc¬ 
cessful year in 1913, and much new equipment was in¬ 
stalled. The Ernestine Mining Co. sunk its main shaft 
and added materially to its equipment; late in the year 
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it bepiii milling custom ore. The Socorro company added 
two Ue Ija Vergne engines and continued the treatment 
of the old dump. The Pacific Mines Co., the Treasury, 
the Lincoln and the Maud companies also increased their 
e(|ui])mcnts. At the end of the year, there was a report 
of a consolidation of several properties in the Mogollon 
district. 

The Santa Ee Gold & Copp<'r Co. at San Pedro in 
Santa Ee County ran its smelting ])lant continuously 
from January to August, when operations were temporar¬ 
ily discontinued for the ])urpose of making improvements. 
l)cvelo))ment work, however, was. continued in the mine 
during August and Septemher, and ore of higher grade 
was o))oncd up in a new ])art of the property. During 
this jieriod the mine shaft was also retimbered. The 
smelting furnace was rebuilt, and in October was started 
and run continuously to the end of the year. 

A serious accident occurred at the Stag Canon Euel 
Co.’s No. 2 colliery, at Dawson, on Oct. 32, when 261 
men were killed as a result of an explosion. 

Magdalkna District 

The Ozark Smelting & Mining Co. leased all the old 
workings of its Graphic mines and a steady production 
of lead and zinc carbonates was maintained. This com¬ 
pany also erected a mill of 4000 tons monthly capacity 
to treat the mixed sulphides occurring in the lower levels 
of the Graphic property. The breaker plant is situated 
near the mouth of the Waldo tunnel and the broken ore 
sent by a Leschen aerial tram to the mill, about a mile 
distant, on the slag dump of the old Graphic smelting 

Nevada occupies an important position among the 
mining states of the Union, and during the last year 
progress has been at a rate consistent with its best tradi¬ 
tions. There are many important camps within the state, 
some of the most famous older ones and some that are ex¬ 
pected to be famous in the future. 

Manhattan and Hawthorne 

Manhattan had a fairly active year, about one-fifth of 
the production being from placer operations. The general 
trend is toward mining low-grade ores on a larger scale. 
The most important operators were the Manhattan White 
Caps Mining Co., the Big Four Mining Co., the Riley 
Fraction, the Wittenberg & Mushett operations on the 
Rig Pine and Mayflower claims, and the operations of 
Mr. Brady and associates on the Union No. 9, the Jump¬ 
ing Jack and the Earl claims. Most of these properties 
are operating on free-gold ore. The latter part of the 
year was quiet owing to pending negotiations for the 
consolidation of several properties. The treatment ot 
the low-grade orebodies offers the best field at present, 
and it is expected that these will be exploited in 1914. 

The Pittsburgh Silver Peak Gold Mining Co. continues 
to be the largest producer in the Silver Peak and Red 
Mountain districts. The company milled about 15,000 
tons monthly in its 120-stamp mill and cyanide plant at 
Rlair. There were one or two small ‘‘excitements” during 
the year, but nothing of importance was opened. 

works, to which a spur from the Soccorro-Magdalena Ry. 
extends. The shipping ore is delivered direct from the 
aerial tram to the railway cars, the milling ore to the 
mill and the concentrates are loaded from the mill into 
standard-gage railroad cars, thus reducing the expense of 
transporting low-grade ores to a low figure. The mill, a 
steel structure uptodate in all particulars, ran steadily 
after May, sending out regular shipments of zinc concen¬ 
trate. The Ozark Smelting & Mining Co.’S operation 
is now the largest in the Magdalena district. 

It is interesting to note that the Ozark power plant con¬ 
sists of a 360-hp. De La Vergne internal-combustion en¬ 
gine, running on crude oil. This engine operates a General 
Electric alternator, distributing power to the mine one 
mile distant, and to the mill adjoining. This power 
plant is said to produce electric current at an exceeding¬ 
ly low cost, closely approximating that from a good water 
])()wer. 

The Tri-Bullion company, which has been the principal 
producer at Kelly for some time past, ceased operation 
in the summer of 1913, and most of its claims were pur¬ 
chased by the New Jersey Zinc Co., which had some 
other holdings adjoining. The Tri-Bullion company 
mined zinc-lead .sulphides, concentrated, roasted the zinc- 
pyrite concentrate and operated same by low-tension mag¬ 
nets. 

Of the several small producers of lead carbonate and 
zinc carbonate in the district, probably the Juanita, op¬ 
erating under lease, made the largest output in 1913. It 
is reported to have large reserves opened and will un¬ 
doubtedly make heavy shipments when the price of lead 
and spelter justifies the production. 

a 
At Lucky Boy, seven miles southwest of Haw’thorne, a 

Jong drainage and exploration tunnel was under con¬ 
struction in 1913, and about 2000 of the 5700 ft. calcu¬ 
lated as necessary to drain the Mountain King workings, 
was completed. Much water was encountered about the 
middle of October, and driving was temporarily aban¬ 
doned, though it was resumed later in the year. The Ex¬ 
celsior Copper Mining Co. continued the development of 
its claims at Whiskey Flat. 

At Aurora, the Aurora Consolidated Mines Co. began 
to build a 500-ton cyanide plant that is to be completed 
in April, 1914. This company owns about half the prop¬ 
erty in this district and is driving a drainage tunnel to 
tap the vein at 300-ft. depth. 

Buckhorn and Goldfield 

At Buckhorn, the Buckhorn Mines Co. erected a 350- 
ton mill and cyanide plant, and the Cortez Mining & Re¬ 
duction Co. erected a 30-ton silver-lead concentrator mill 
at Mill Canon, about four miles from Buckhorn. 

The United States Smelting, Refining & Mining Co. 
continued development in a small way at its Richmond- 
Eureka property, pending the settlement of its suit with 
the Eureka-Nevada R.R. for a reasonable rate. 

In Goldfield, the Consolidated company operated 
throughout 1913 with only slight interruptions, opera¬ 
tions being curtailed in April to make changes in the fil¬ 
ter plant. The production for the year will amount to 
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about 350,000 tons, and tlio profit to about $3,000,000. 
It seems that this ju'ofit, however, was made in the first 
quarter, during which the ore treated averaged over $21. 
The grade of tlie ore treated in the last three quarters 
of the year was much lower, the monthly profit averaging 
less than $200,000. The cost per ton was reduced from 
alxmt $T at the heginning of the year to slightly over 
$() for the later months. Albert Burch was appointed 
manager, succeeding J. F. Thorn, who went to Salvador. 

Rochester axd Other Districts 

The most important developments were in the White 
('loud mining district. Copper Kettle, Table ^lountain, 
Anteloiie, Jessup, Sacramento and Spring Valley dis¬ 
tricts. Some high-grade copper ore was shipped during 
the year from the White Cloud, Copper Kettle and Table 
Mountain cam])s. The greatest attention was given to 
the Rochester district, and it is estimated that in its first 
year it produced 20,000 tons of ore, for which an average 
\alue of $25, or a total of $500,00(1. was claimed. This 
ore was extracted by lessees and hauled (‘ight or ten miles 
to Xenzel station, on the Southern Pacific. 

In the Indian, or Spring Valley district, the Federal 
Mining C’o. jiroceeded with its dredging project, and in 
the Antelope and Table Mountain districts cinnabar de¬ 
posits were opened. Dead ore was also encountered in 
the Antelojie district. In the Seven Troughs district an 
event of importance is reported in the successful drilling 
for the faulted vein of the Coalition property, and this 
district may enter u])on renewed activity. In the Table 
Mountain district the Boyer mine encountered some rich 
ore in the lower workings; the Thies-Sullivan property 
has produced some high-grade copper ore, and it was re¬ 
ported at the end of the year that the property would be 
extensively drilled for secondary dejiosits. 

The Salt Lake Copper ('o., at Tecoma, Xev., has been 
operated during the year mainly by lessees. The small 
amount of development was performed by the company 
during the year with a view of opening orebodies by 
means of tunnels. This work has not yet been extended 
far enough to determine whether the orebodies will be 
cut by the tunnels. 

Ma.sox Valley 

Among the producing mines of the Mason Valley min¬ 
ing district in 1913 were the Xevada-Douglas Copper 
Co., the Mason Valley Mines Co., McConnell Mines (^o., 
^Malachite, Empire-Xevada, Blue Jay, Xew Yerington, 
Mcmtana Yerington, Yerington Mountain, 'Verington 
Cojiper, SmiBi Valley Clines Co., and others of lesser im¬ 
portance. The district produced approximately 220,000 
tons of ore containing 15,000,000 lb. of copper, 9800 oz. 
gold, and 120 oz. silver. 

The entire production was treated by the Mason Valley 
Mines Co., at its Pompton, Xev., smelting plant, which 
was improved by the installation of a converting plant. 
Ihweafter the company will ship blister copper to East¬ 
ern refineries. In consequence of this installation the 
plant will be able to treat more siliceous ores. The com- 
])anv’s own mines operated steadily in 1913 and shipped 
about 115,000 tons of ore. I)evelo])ment work was vigor¬ 
ously pushed and satisfactory results were obtained in 
d i a m on d -d r i 11 r ospecd i n g. 

The Xevada-Douglas Copper Co. produced about 77,000 
tons of ore, containing approximately 7,000,000 lb. of cop- 

jier. The Ludwig main inclined shaft was sunk a dis¬ 
tance of 135 ft. to the eighth level, when* develojuneiit 
work indicated several bodies of bigh-giade ore and was 
still in the oxidized zone. The main shaft of the Casting 
C'opper workings was sunk to the 350-ft. level. The work 
in this property has opened a large body of Iiigh-grade 
oxidized on? now proven from the surface to the 2n0-rt. 
level. Exiiloration during the year was continued. In 
means of diamond and hand drills. 

The Xew Yerington Copper Co. shiiiped about 5 
cars of 14% cojipiM* ore during the year. A good (hail of 
develojiment has been acconqilished and about 1500 tons 
of 15% cojiper ore is said to be ready for shipment 
now. 

The ;Mc('onnell Mines Co. shipped about 1200 tons of 
co])])er ore and the develoimients during the year were 
satisfactory. The Malachite projierty was luirchascd in 
the summer of 1913 by Grant Snyder and associates fmin 
Salt Lake. The Smith-Kelly Mines Co (‘inployed about 
lo men and installed a new hoist, a (I-drill comjiressor 
and a GO-hp. gasoline engine. 

Yellow Fixe 

The largest producer of tl'.e Yi'llow Fine district, as in 
former years, was the Yellow Fine Alining (’o., which op¬ 
erates the Bybee group, four miles west of Goodsprings. 
The company shijiped about 1000 tons of crude zinc ore, 
3000 tons of lead (‘oncentrates and IG.OOO tons of zin,’ 
concentrates; $218,500 was distrilnited in dividends. 
During the summer the concentrating ])lant was enlarged, 
and the mine develojied so that now the company has a 
larger ore reserve than ever before. 

The Fotosi mine, 10 mih's north of Goods])rings, was 
purchased by the Emjiire Zinc Co., from Malionev Bros. 
This property produced about 750 tons monthiv of crude 
ore, averaging 38% zinc. 

Two concentrating plants were eriM-tcd in the Yellow 
Pine district, in 1913, at the Singer and Iloosier jiroper- 
ties. These plants are of particular interest in that they 
are using ibe Stebbins’ dry concentrators, d'hiw were 
started late in the vear and have made shijunents of me¬ 
dium-grade, lead-zinc concentrat(‘s to the smelteries. 

The Anchor mine was sold to Frank A. Keith and as¬ 
sociates, of Los .\ngeles, apd a 2000-ft. aerial tramway 
was constructed. Ateunt &\ Fayh', of Goodsprings, own¬ 
ers of the Bullion mine, have constructed a similar tram¬ 
way and their mine is shi])])ing haul ore. Ore was shijipi'd 
by lessees in 1913 from the Accident. Falace & ^fonte 
C'risto group. The Columbia, two mih's west of 
Goodsprings, shi])ped about 30 cars of copper ore to tin' 
Salt Lake smelting plant. Other developing propm-fii's 
from which oc'casional shipments were made are the Fil- 
grim. Blue Jay, Volcano, Mountain Top, Alilford, .Aza¬ 
lea and Hale group. AAinadium ore was discovered in the 
Westminster & Bill X%e group. 

Lixcolx CorxTY 

Froducing companies in Lincoln County during 1913 
included the Prince- Con., Day-Bristol Con., Xevada- 
ITtah, Mendha-Xtevada, Providence M. & C. Co., Bam¬ 
berger-Delama r and Silver Comet; 73,547 tons were 
produced, valued at $709,977. Prince Con., the largest 
producer, was abandoned by Knox interests and reverted 
to Godbe’s. Day-Bristol is a consolidation of the old 
Bristol Con. and the Bristol and Jack Rabbit of the old 
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Nevada-Utah. Several leasers in the Bristol district have 
a <fO()(l (luantity of ore ready for shipment. 

Nevada-Utah is now operatin»^ under the name of 
Amal<^amatcd Pioche, which in turn is controlled by Con¬ 
solidated Nevada-Utah. Some old slag and tailings have 
been shipped and development is now going on. 
Mendha-Nevada installed a pipe line and Hancock jig. 
With increased value and decreased freight charges, this 
eom])any’s ])rospects ar'^, bright. 

The \4rginia Louise sank to 460 ft and developed 
25(1,000 tons of ore. There are two com])anies working 
ill Comet district, but no production yet. At Silver Park, 
leasers tried to liandlo ore in motor trucks, but were un- 
su.:cr:sful. 

Rawhide, EruEKA, Elko 

The Nevada New Mines ('o., which succcHided the 
Itawhide CoalitioE Mines Co. and the Rawhide (^ueen 
Mines Co., worked about 40 men at its mines and mills. 
The company tr> ated about 30 tons daily in its mill, and 
during the coming year will sink the Victor shaft to looo 
ft. The Black Eagle Gold Mining ('o., two miles west of 
Rawhide, contini.od its development, the ore taken out 
being milled by the National Mining & Milling (^o. The 
ore taken out from development work at the Croskey 
Begent Mining Co., U/b miles northwest of Rawhide, 
was treated at the same ])lant. Some high-grade silver 
ore was encountered on the Backlin and Flynn properties, 
west of Rawhide. A new hoist was installed by the Last 
Hope Mining Co., and the shaft was sunk. The com¬ 
pany shipjied about 199 tons monthly of $49 ore to the 
mill (jf Nevada New Mines Co. The ore contains sil¬ 

ver. 
Mining in the Eureka district continued to be restricted 

l)y the high trans))ortation charges for ore. The Nevada 
'rrans]K)'’tation Co., which leased the old Eureka & 
Palisade Ry., and changed the name to the Eureka-Ne- 
\ada R.R., placed its rates so high that the largest min¬ 
ing company, the I’ichmond Eureka, has made formal 
com}>laint to the Nevada Railroad Commission requesting 
a reduction of rates. This company ceased mining, and 
the only ore shi])ped was high-grade that would stand 
the cost of sacking and the excessive freight rates. There 
were several shipments of high-grade silver-gold-lead ores 
from Hamilton in Wliite PJains County. 

The Nevada Central Copper Co. sunk its two-compart¬ 
ment shaft to a depth of nearly S99 ft., the ultimate in- 
lention being to ex])lore the ground below water level, 
'rile conqiany installed a tlO-h)). oil engine and hoist, and 
e 319-cu.ft. air compressor at its ]iroperty in the Ante¬ 
lope district. The ^lineral Hill Consolidated Mines Co., 
live miles east of Mineral, inaugurated a new policy of 
di'velopment and very late in the year made a strike of 
lich ore which is exiiecded to ])rolong its life. 

At Bullion, the Nevada-Bunker Hill Mining Co. con- 
linued work on its long (wosscut tunnel, which is to reach 
399 ft. below the deepest of the old shafts. On the Key 
claim of this comiiany. lessees Kerr and Peterson de- 
velojied a wide vein of silver-lead-co]>per ore, from which 
'hipments were made during the latter part of the year 
at the rate of three cars per week. 

Developments were (urried on in Bullion-Nevada Cop- 
piM- Co.’s projierty, the Helen End. and in the Sylvania 
and Swee])stake grou]) of the Nevada-Bunker Hill Mining 
Co., under lease to Kinnie and McConaghy. About 70 

men were employed. At Lone Mountain, about 28 miles 
northwest of Alta, the Jlly Consolidated Copper Co., of 
Ely, Nev., leased the Copper Queen and the Baltimore 
groups. The Montana Gold Mining Co.’s property, at 
Edgemont, was reopened. At Tuscarora, the Nevada- 
Tuscarora Mines Co. that controlled most of this famous 
old gold cam]) was still in the hands of the receiver and 
the work in 1913 was done entirely by leases. 

Gold CTucle, ('ontact, Jarbidge 

In the Gold Circle mining district, the Eastern Stai- 
Mining Co., the Elko Prince Development Co., and the 
Gold Circle Queen Mining Co., continued development 
work, the latter two companies installing hoisting ma¬ 
chinery. A hoist was also installed at the Esmeralda 
property, and a new shaft was sunk. The old mill handled 
all the ore above the tunnel level. The Rex mill was re¬ 
modeled to handle ore from the Rex, Colorado Grandes, 
Old Judge and other custom ores. 

Comstock 

The Mexican continues to be the most progressive oper¬ 
ation on the lode. During the year, the mill treated ore 
from the Mexican mine and also from the Monte Cristo 
and other leased properties. The mines upon which oper¬ 
ations were carried on were the Mexican, (’hollar. Crown 
Point, Comstock Phoenix, Monte Cristo, Beecher, Hale & 
Norcross, Yellow Jacket and C. & C. The pumping as¬ 
sociation installed a new pump in the 2500-ft. level of 
Con. Virginia. 

Ely 

The Nevada-Consolidated Copper Co., the principal op¬ 
erator in the Ely district, mined nearly three million tons 
of ore in 1913, having an average content of about 1.6% 
copper. In the latter part of the year the tonnage was 
about equally divided between the Eureka and Liberty 
pits, though a small proportion, 7 to 19%, was obtained 
by underground mining from the Veteran property. The 
com])any had a prosperous year and continued its drill¬ 
ing, 9 drills being employed in December, at which time 
5 steam shovels were working on ore and the remainder 
stripping. The company directed much attention to met¬ 
allurgical improvements. The Consolidated Copper Mines 
Co., which is a consolidation of the Giroux and other 
properties, had an active year, and in the latter part, the 
operations of the Nevada-Consolidated’s steam shovels 
dis(‘losed ore in the Ora claim of the Giroux property and 
resulted in a directing of greater attention to the steam- 
shovel mining and away from underground mining. Th<* 
loose ore from the Ora claim ivas sent to the Bechtel mill. 

At Fairview, the Nevada Hills property has been work¬ 
ing both mine and mill as usual. No changes of impor¬ 
tance have been made. At a point between Fairview and 
Wonder, uranium minerals was said to have been found. 
The Nevada Wonder, at Wonder, operated mine and mill 
as usual during the year. 

ToimopaSa aim 1^13 
By Fhkderick Bradshaw* 

Tonopah produced in 1913 about 129,189 oz. of gold 
and 11,973,549 oz. of silver from 551,719 tons of ore 

♦General superintendent, Tonopah-Belmont Development 
Co., Tonopah, Nev. 
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of a gross value of $9,721,727, as against an output in 
1912 of a])proximately 112,642 oz. of gold and 11,027,- 
736 oz. of silver (or about 2.49% of the gold and 17.3% 
of the silver produced in the United States and Alaska 
for the same period) from 474,521 tons of ore of a gross 
value of $9,110,955. Dividends paid in 1913 amounted 
to $3,353,482, as against $3,331,550 in 1912 and $3,060,- 
624 in 1911. The Tonopah-Belmont Development Co. 
paid $1,650,000; the Tonopah Mining Co. of Nevada, 
$1,300,000; the Tonopah Extension Mining Co., $165,- 
000, and the West End Consolidated Mining Co. paid 
$88,400 in dividends. 

The total profit earned in 1913 by the producing com¬ 
panies was about $4,350,000. The decrease in the grade 
of the ore produced, from $19.21 in 1912 to $17.62 in 
1913, was compensated for by reductions in operating 
costs, and although the total value of the production 
showed an increase of but 6.7% over the previous year, 
the profits won have nearly or quite kept pace with the 
increased tonnage—of 16%—over last year. The year’s 
production in tonnage and value, the value of the total 
production, and the dividends paid during the life of 
the camp are shown in the accompanying tabulation, in 
which the production of the last two months of 1913 is 

estimated. 
Dividends 

1913 Approximate Paid to 
1913 Gross Total Jan. 1, 
Tons Value Production 1914 

Tonopah-Belmont Dev .'Co. 171,960 $3,268,956 $16,285,149 $5,618,002 
Tonopah Mining Co. of Nev. 168,330 3,029,940 29,346,831 11,100,000 
Montana-Tonopah Mines Co. 54,106 811,590 4,950,118 530,000 
Tonopah Extension Mg. Co. 54,618 750,749 4,047,182 5i8,832 
West End Cons. .Mining Co. 50,475 920,741 2,500,526 88,424 
Jim Butler-Tonopah Mg. Co. 20,566 421,603 844,079 . 
Tonopah Merger Mining Co. 11,647 200,738 200,738 . 
MacNamara Mining Co. 10,278 ) 1,406,273 43,999 
Tonopah Midway Mining Co. 1 1,281,874 250,000 
Tonopah-North Star T & D Co.... i 10,993 339,715 282,532 . 
Haiifax-TonopahJMining Co.) J 22,307 . 

$9,744,034 861,167,615$18,049,258 

The Tonopah Mining Co. in 1913 prosecuted extensive 
development work, including the sinking of its Sand 
Grass shaft to over 1000 ft. of depth, and in the latter 
half of the year, opened one or two important new ore- 
bodies. During the last months of 1913 the grade of ore 
milled showed a marked improvement. The Tonopah- 
Belmont, by reason of its new mill at Tonopah, greatly 
increased ijts tonnage over previous years. A large 
amount of development work, which included the con¬ 
tinual sinking of the main operating shaft, was done 
on this property and various new veins were developed. 
The company operated its 60-stamp mill at Millers on 

custom ores of the district and for the last half of the 
year was run at full capacity. The West End Consoli¬ 
dated installed a large new electric hoist and will double 
the capacity of its shaft, which will be sunk to greater 
depth. The West End company is enlarging its 20-stamp 

mill by the addition of 10 stamps, a tube mill, agitators, 
additional refining and boiler equipment, which will bring 
the mill to a capacity of 225 tons ])er day. The grade of 
the increased ore reserves in this property is about $20 
per ton. The Tonopah Extension company sunk its new 

shaft to a depth of 1000 ft. and at the 950-ft. level is 
developing a large vein of profitable milling ore. The 
shaft is being equipped with permanent head works and 
ore bins and will be connected with the company’s 30- 
stamp mill by an electric (third-rail) railway. This 
company added largely to its reserves. 

The Montana-Tonopah produced about 4500 tons per 
month and operated its 40-stamp mill with good results. 

Late in 1913 several new orebodies were encountered. 
The Jim Butler-Tonopah Mining Co. had the most profit¬ 
able year of its existence. This company will now work 
other portions of its large territory, where ore has been 
developed. The MacNamara Mining Co. operated its 10- 
stamp mill successfully throughout the year. The Tono¬ 
pah Merger was a continuous shipper and added to its 
ore reserves. The North Star company in 1913 had a 
calamitous experience, during which overproduction de¬ 
pleted the ore reserves but, under a new management, 
the property is again being properly worked. The Tono¬ 
pah Midway is sinking a new shaft and making occasion¬ 
al shipments. The TIalifax-Tonopah sunk its shaft to the 
1700-ft. level and on the 1000, 1100 and 1400 levels is 
developing a large body of quartz. There is a flow of 
water in this property, amounting to about 150,000 gal. 
per day. The Mizpah Extension has completed over 4000 
ft. of development work on its 1000, 1060, 1160, 1400 
and 1475 levels, but nothing of importance has as yet 
been discovered. 

Various deep shafts are being sunk in the district, 
among these being the shafts of the Cash Boy company, 
the Great Western Consolidated, Gypsy Queen, Monarch- 
Pittsburgh, Umatilla-Tonopah and other companies are 
carrying on vigorous prospecting campaigns. 

m 
lim 

By W. B. 11ai{tli:y 

The State Bureau of Clines created by the Legislature 
last spring, has accomplished much in investigating min¬ 
eral resources, II. M. Lawrie, of Portland, is chairman. 
The blue-sky law that was put into effect is not liked by 
the mining men of the state, as it is retarding develop¬ 
ment of the mines somewhat by Jiseless investigations and 
queer rulings. 

Oregon made the best record for gold production this 
year since the placer-mining days of 1865. 

Eastern Oregon produced the bulk of the gold for this 
year, and Baker County was in the lead. The Powder 
River gold dredge was kept in operation all year and was 
a good producer. The mines making the principal pro¬ 

duction are Union-Companion, Columbia, Rainbow, Hum¬ 
boldt, Ben Harrison, Bonanza, Cornucopia and High¬ 
land. Each of these produced from $10,000 to $48,000 a 
month. xV nugget weighing 6% lb. was found by Arm¬ 
strong & Staurton, on their claim in the Susanville dis¬ 
trict. 

The West Coast mines, in Lane County, western Ore¬ 
gon, made a steady i)roduction. The Revenue, Bill Nye, 
Bart Group, Whitney-Long and other mines made good 
production in southern Oregon. The xVlameda is being 

develo])cd under the management of Receiver Burley, 
and new concentrators will be installed. Thomas Wilson, 
of Nevada, has purchased some rich ])lacer ground on 
Sucker Creek, in Josephine County, and will develop it. 

A number of attenqits have been made this year to mine 

the black sands of the Ocean beaches. Some expensive 
machinery was instidled and a considerable saving of con¬ 
centrates is being made, but the gold is so fine that it is 
hard to save from the concentrates. Platinum and the 
larger gold are saved and some of those plants are paying 
expenses while experimenting. The year has been satis¬ 
factory and the state is rapidly gaining in production of 
metals. 
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lIMEli! 
Alaska for 1913 presented the anomaly of a decreased 

]»rodiu*tion conibined with the greatest activity and the 
rosiest promise for the future of any time in its history. 
The decrease in tlie value of the mineral product is the 
result of a combination of unfavorable circumstances af¬ 
fecting the gold- and co])per-mining industries and, 
through them, the silver production. The setback is oidy 
temi)orary and of no signifu-ance. Umjuestionably, 
Alaska is only entering on its career as a mining region. 
Interest for the year centers on the extraordinary de¬ 
velopment in ])rogress around duneau, the scale and 
signific-ance of which are only now beginning to be gen¬ 
erally appreciated, and in the new discoveries in the 
Chisana region and the upper Matanuska basin, par¬ 
ticularly the former. 

Alaska has produced to date $228,200,000 in gold, 
$1(5,580,000 in copper, $2,060,000 in silver, $360,000 in 
coal, while tin, lead, marble, gypsum, petroleum, etc., 
bring the total to $248,300,000. It is estimated that the 
total output in 1913 was $18,900,000, com])ared with 
$22,537,831 for 1912. The gold is estimated at $15,450,- 
000; that of 1912 was $17,145,951. The copper is esti¬ 
mated at 19,700,000 11)., valued at about $3,014,000; that 
of 1912 was 29,230,491 lb., valued at $4,823,031, The 
silver output, largely a byproduct of gold and copper 
is estimated at $220,000 in 1913, as against $316,839 in 
1912 and other minerals at $220,000, about the same as 
in 1912. The gold decrease is largely due to the condition 
of the placer-mining induslry which still furnishes two- 
thirds of the gold outi)ut; OO^t of this is produced W 
hand methods and marked tluctuation in output is inevi- 
tahle, due to exhaustion of bonanzas, on one hand, and 
the discovery of new districts, on the other. Moreover, 
these small operations are far more dependent on the 
local water-supply than are the large plants. Under 
such conditions no stability of placer-gold production 
is to be expected. The exceptionally dry summer of 
1913, and the partial exhaustion of the Fairbanks bo¬ 
nanzas account for the decrease in placer-gold output. 
The falling oil' in copper output is due solely to the fact 
that the Kennecott-Bonanza was closed down for about 
one-third of the year. 

Gold 

The returns from i)lacer mining, while far from being 
comi)lete, indicate a ])roduction of about $10,600,000 
compared with $11,990,000 in 1912. At Fairbanks, 
in the Innoko-Iditarod region, and on the Seward Penin¬ 
sula the .sluicing .season was jirobably loss than one-half 
the normal. The decrease from these three regions is es¬ 
timated at over $2,250,000. On the other hand the Ruby 
district showed an increase of more than $500,000. So 
far as known, the output from other camps did not 
greatly change. It is estimated that 35 dredges were 
o|)erated in 1913, ])r(Mlucing about $2,650,000, an increase 
of $150,000 over 1912. 

The auriferous lod(‘ mines ])roduced about $4,700,000, 
a decrease of $300,000. (hiriously enough, this decrease, 
if final figures bear out the estimates, must be charged 
to the Juneau district, the most ])rosperous and active 
in .Alaska. The explanation is that energies there were 

Xot,.—Tn tho nrcparation of this article the preliminary 
re))ort of Alfred 11. Brooks to the Director of the U. y. Geoloj?- 
ical Sui’Vey has heen freely used. 

directed toward the installation of large plants, with a 
disregard for immediate returns. Most of the other 
camps increased their lode output, notably Fairbanks, 
The value of the lode silver output is estimated at about 
$20,000. Including only those that produced ore to the 
value of $5000 or more, there were in Alaska in 1913 
about 27 gold lode mines, besides six to ten properties 
worked in a small way. 

CoiMM-ai AXI) ^liSCKI.LAXKOUS 

Eight copper mines produced in 1913; it is estimated 
that 42,000 tons of ore were hoisted and yielded about 
19,700,000 lb. of copper valued at about $3,014,000, 
$160,000 worth of gold, and $150,000 worth of silver. 

Tin dredging in the York district was continued dur¬ 
ing 1913 and at the lode tin mine on Lost River a small 
concentrating mill was erected and some concentrates 
shipped. 

The coal situation remained the !<ame as in previous 
years; Alaskans are still using Briti.sh Columbia coal and 
California oil as fuel and that at» heavy cost. A mine 
operated at Port Graham produced lignitic coal for local 
use- and a little lignite was mined at several other places 
for the local communities. The 800 tons of coal mined 
in the Bering River field in 1912 was recently tested by 
the Navy Department, but the report on this test has not 
yet been made public. In cooperation with the Bureau 
of Mines, 900 tons were mined by the Navy Department 
in the Matanuska field. This will be sledded to the coast 
during the winter and .similarly tested. The Katalla oil 
field continues to be the only scene of any development 
of the petroleum industry in Alaska. Here another well 
was drilled in 1913 to a depth of about 800 ft. This 
and some of the old wells by pumping furnished pe¬ 
troleum for a small refinery. The gasoline, which is of 
a high grade, finds a ready market at the settlements on 
Prince William Sound and Cook Inlet. 

Soi TH KASTKIiX AlASK.V 

The year in the Juneau district saw the operations of 
the Alaska-Treadwell chain of mines continued full 
blast, develo})ment work and construction on the Alaska 
Juneau brought almost to the point of production, a 
great amount of preliminary work completed by the 
Alaska Gastineau, and the taking over on option of the 
Ebner property by the United States Smelting, Refining 
& Mining Co. A few years more should see Juneau trans¬ 
formed from a one-mine camp to a district inclosing with 
small limit four of the greatest gold mines of the world. 
The district will soon become the greatest gold producer 
in North or South America, while challenging the su- 
])remacy of the Rand in point of tonnage if not in point 
of actual yield of metal. Of the three new companies, 
the Alaska Juneau is farthest advanced ; it is controlled 
by the Alaska Treadwell interests and will be operated bv 
the remarkably skillful and successful Alaska Treadwell 
management. The Alaska Ga.stineau is the operating 
company for the Alaska Gold Alines Co. controlled and 
managed by a Hayden Stone-Jackling combination. In 
the original examination and flotation of this property, 
A. F. TIolden, of the ITnited States Smelting, Refining & 
Alining Co., was concerned. Since his death, it is not 
known what connection exists between the two i*ompan- 
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ies. The most important property held by the (Jastineau 
is the old Perscrveranee mine. The tiastineau will io!ue 
into the producing class soon after the Alaska duncau. 
The option taken on the Ebnei j)roperty by the United 
States company was of more than usual importance as 
marking the entrance into the district of that company 
.IS a sei)arate interest. It was rejiorted that $200,000 

would be spent in develoj)nient and e.xploration on the 
]»roperty, and it seems extremely likely that it will event¬ 
ually be taken over. These three pr()])erties are all sit¬ 
uated on one large persistent, gold-hearing lode, the (Jas- 
tineau being on the .south, the Juneau next, and the 
Ehner on the north. This lode, several hundred feet 
wide, consists of quartz stringers in the country rock, be¬ 
ing ditferent geologically, from that exjiloited by the 
Alaska Treadwell mine, although of similar dimensions. 

(S- MINING JOURNAL Yol. 07, No. 2 

ments are n'ported on the IIubbard-Elliot ])roperty and 
on the Berg claim. 

The Ellamar and Beat.son cojiper mines were operated 
to full capacity in 15)13 and shipments were made from 
the Fidalgo iiroperties. The (Mill' Mine in the Port Val¬ 
dez district was operated throughout the year. Four 
small mills were erected in the district during 11)13, 
thi’ce in the Shoup Bay region at the Gold King, Cam¬ 
eron & Johnson, and Minnie projterties, and one at tlu* 
Mountain King in the Mineral Creek basin. 

The two small mills of the Kenai Alaska Gold Co. and 
the Skeena-Lechner were operated intrt of the year, and 
underground develo))ments continued. .V five-stamp mill 
was erected by the Gold Stain)) Mining Co. and a small 
))ros])ecting mill was built by the Moose Pass Mining 
Co. .\bout 15 ])lacer mines were ojierated on the Kenai 

From the ])oint of view of milling, it will have the great 
advantages of being easier to bri'ak iiml of reipiiriiig 
neither hoisting nor piiinjiing. 

.\t Berners Bay, develo|)ment work was continued on 
both the Jualin and Kensington mines. In the Sitka 
district the Chicagof and Golden Gate were ojierated. 
In the Ketchikan district, the Jumbo and Rush & Brown 
copper mines shi|)))ed and develojnnent work was done 
by the Northland I)evelo])ment Co. The small stain]) 
mills at the Valparai.so and Harris River gold mim‘s were 
o]ierated and some development dom* on tlu' Eondevan 
and Bugge properties. 

There was no great activity in the Kotsina-Chitina 
copper belt during 15)13. The Kennecott-Bonanza, the 
only productive mine, lost its tramway and compn'ssor 
))lant by a snow slide and fire, although these wen* rebuilt 
later in the year. An air compressor was installed on the 
.furnbo claim; a tramway is in course of erection on the 
Mother Lode. At the western end of the field, develop- 

Peninsula during 15)I.i, but work was h:im)iered by low- 
water conditions. 

SfsnxA .\\i) M.ciwrsK.v Basins 

During tlie summm' considerable local excitement was 
cjiused by the discovery of auriferous gravels in the re¬ 
gion adjacent to the n|)|)er Matiiniiska basin and 75 to 
100 |)ros])ectors were attracted to this region. Gold was 
found on Albert Creek, mining was confined to one claim 
;ind about $1000 worth of gold recovered, ilining in the 
Willow Creek lod{> district continued on id)out the same 
scale as last yejir. Placer-mining o|)erations were con- 
ductc'd in the Ventna ilistrict on Tuost of the claims 
which were ])roductive last yejir. Dn A'aldez Creek, a 
large hydraulic ])lant was installed for the recovery of 
gold in a buried channel. 

The drought was specially ))ronounced in the Seward 
Peninsula. Even some of the dredges could not o|)erate, 
and for others it was n(>c(>ssary to make artificial basins 

'I'hk Minks and Pwoi'Kimiks AIJOI NI) JCNKAI', .\I.ASKA 
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bv cutting into the bedrock or by building dams. As a 
result the gold recovery was only $‘^,5()(),000 in value, 
compared with $3,000,000 for 1912. The dredges oper¬ 
ated for part or all of the summer numbered 31, with 
an estimated gold recovery of $1,800,000. These dredges 
had a combined daily capacity of 33,300 cu.yd. Four 
new dredges were installed; several others were in course 
of construction, the building of others is conteni))lated, 
while six were idle. 

Ghisaxa Distuk’T 

In May, William E. Janies and Peter Nelson found 
gold placers on a small stream called by them Little El¬ 
dorado; it flows into Honanza, tributary to Chatenda, or 
Johnson Creek, which is an easterly fork of the Upper 
Chisana River, locally called the Shushanna. During the 
summer, mining was done on the discovery and on some 
other claims in the neighborhood. The value of the 
total outinit from the district is variously estimated be¬ 
tween $10,000 and $70,000. Gold was also found on sev¬ 
eral tributaries of Cha])olda or Wilson Creek, which lies 
across the divide north of Johnson Creek and flows west- 
waitl into the Chisana. The information at hand in- 
dicales that the discoveries thus far made occair in an 
area about 5 to 8 miles square and that the prospected 
gravels are shallow. Some bench gravels have been 
found, said to be auriferous. Most of the claims thus 
far oi)encd up are above timber line. The deeper gravels 
at lower altitudes, while known to be hu'ally auriferous, 
have not becui ])rospectcd. 

Inri’AKoi), HruY a.xd ()TFn:it Vi'kox Distuk'Ts 

The shortage of water in the Iditarod-lnnoko district 
greatly ham])ered mining operations. This condition, 
with the fact that certain (daiins being combined into 
large holdings were not worked, led to a great curtail¬ 
ment of gold outi)ut. Preliminary estimates indicate a 
jM’oduction of about $2,<K)0,00(t. 

Placer mining in the Pnby district as a whole showed 
considerable advancement. The distribution of profit¬ 
able placers i)roved more irregular than was expected. 
The most significant new development was the discov¬ 
ery of valuable ])lacer ground on <('veral creeks in an area 
about 30 miles south of Long Creek. 

Twenty mines, including two hydraulic plants, were 
worked for a whole or a ))art of the season in the Birch 
Creek district. One dredge was operated on Mastodon 
Creek. In the Fortymile region about 25 mines were 
worked in the winter and 15 in the summer. One dredge 
was operated on Franklin Crt>ek. In the Chandalar dis- 
triit there are two placer mines o))erated in a small way 
on Big Creek. The developments of the quartz mines in 
this district were continued and other lode claims were 
))rosp(‘eted. 

(Quartz mining made* steady progress in the Fairbanks 
district; 13 lode properties ))rodiiced more or less. It 
is estimated that $1()0,()0() to $150,()d() was ]>rodueed 
from the quartz mines, against $20(>.()(t0 in 1912. About 
15(1 placer mines were operated for a whole or a ])art of 
the year. Preliminary estimates indicate that the value 
of the ])Iacer-gold jiroduction was about $3,450,000. 

There was no railway (‘onstruction in Alaska during 
1913 and of the 40(1 miles of tra(‘k ))reviously built only 
about 200 miles were operated. This is largely due to 
the high cost of fuel and to the tax of $100 per mile on 

all operating lines. In 1913, the White Pass & Yukon, 
the Copper River & Northwestern, and the Tanana Val¬ 
ley roads were the only lines continuously operated. Some 
excitement was caused by the discovery of a feasible rail¬ 
way route from Portage or Passage Bay, on the west side 
of Prince William Sound, to Turnagain Arm, which, by 
use of a tunnel about two miles long can avoid the glac¬ 
iers and yield low grades for both in- and out-bound traf¬ 
fic. 

Communication with Fairbanks was improved; dur¬ 
ing the summer several automol)ile trips were made over 
the military wagon road and a new direct steamboat ser¬ 
vice established between upper Yukon points and Fair¬ 
banks. Wagon road and trail construction was contin¬ 
ued by the road commission in different parts of the Ter¬ 
ritory, thereby reducing costs f)f trans])ortation to various 
mining camps. The results attained in building railways 
and wagon roads and the establishment of steamboat ser¬ 
vice arc of incalculable advantage to the mining industry 
of Alaska, but at best, the service is inadequate, and un¬ 
less it be ext(‘nded, no great advancement in mining, ex¬ 
cept along the coast, (an he exj)ected. Therefore, rail¬ 
way construction is of first importance to Alaska, and 
second only is the building of a system of tributary 
wagon roads. 

YtisMoia Ossldl Compasay 
This comi)any closed its o))erations at Dawson, in the 

Yukon Territory, on Nov. 1. blight dredges were in op¬ 
eration during the season and 15 hydraulic mines. The 
total production from the Dawson o])eration was $3,780,- 
000, of which the dredges ])roduced over $3,000,000. 

The dredge at Iditarod was still in operation on Nov. 
15. It ])roduced over $800,000 for the season, which is 
probably a record production for a gold dredge. The 
new dredge of the Pacific Gold Dredging Co., a Cali¬ 
fornia subsidiary, was put in operation on Oct. 1 on 
the American Piver, near Auburn. 

This ])roperty consists of a scries of bars on the Mid¬ 
dle Fork of the American River, embracing the Davis 
]»roperties, formerly worked by hydraulic elevators, and 
the properties known as the “Kennebec',” ‘TIoosier,” 

“Buckeye,” and “Philadelphia” placers. The total yard¬ 
age is something over (5,000,('00. The new dredge is of 
the California type, especially designed for this work. 
It has a capacity of 120,000 cu.yd. per month. 

w* 

Special Cokuespoxdexck 

The ('anadian-Klondyke ^lining Co. operated four 
bucket-c'Ievator dredges in the Bonanza Basin near Daw¬ 
son, Yukon Territory, in 1913. Three of these dredges 
hav(' 1()-cu.ft. buckets, and the first dredge, built in 1907, 
has li/o-cu.yd. buckets. The company began dredging 
late in March, continued through the season with slight 
interruptions and is still operating on Dec. 12. Dredges 
Nos. 3 and 4 were finished early in 1913, and except for 
slight accidents in the autumn, operated successfully 
throughout the season. It is understood that in 1913 
about 3.000.000 cu.yd. were waslu'd. The normal clean- 
u])s during tlu' season were about 3000 oz. per week, when 
all dredges were operating. 
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By Thomas W. Gibson* 

The production of gold for 1913 was about 210,000 oz. 
of bullion, worth, say $4,300,000. The past was the 
first full year for the Porcupine camp, which is now 
demonstrating its capabilities. Tbe producing mines 
there are the Hollinger, Dome, Porcupine Crown, and 
McIntyre Porcupine. The Hollinger is now down to 447 
ft. in depth, at which point the vein is 8 ft. wide, and 
carries $17 per ton. The profits from Jan. 1 to Nov. 4 
were $1,395,773, out of which dividends were paid 
amounting to $990,000. During October the ore treated 
averaged in value $15.07 per ton, the approximate ex¬ 
traction being 96.1 per cent. For a total of 13,401 tons 
of ore milled, the cost per ton was $5,055, of which $2,763 
was for mining and $1,407 for milling. The equipment 
is of 40 stamps. The Dome mines have also a 40-stamp 
mill, the capacity of which is at present being doubled. 
The ore at the Dome is somewhat lower in grade, averag¬ 
ing about $10 per ton, but occurs in large quantities, the 
method of mining so far being by opencut. Both these 
mines, as well as several others in the camp which have 
not yet reached production, are operated by electric power 
derived from the Mattagami River. 

Outside of Porcupine the production for the year was 
not in excess of $225,000, the principal districts being 
Kirkland Lake, Long Lake, Larder Lake, Sturgeon Lake 
and Swastika. At Kirkland Lake there is being developed 
what seems likely to be an important field, where narrow 
but rich gold-bearing veins have been found in the con¬ 
glomerate and greywacke near the contact with pori)hyry 
and in porphyry. The Tough-Oakes mine, owned by C. 
A. Foster, is reported to have been sold in England for a 
large sum of money. There is a small mill on the prop¬ 
erty, which treats about 13 tons of $30-ore daily, while 
the high-grade ore from the vein is hand-picked and 
sacked. Several carloads of the latter have been shipped 
carrying an average of over 23 oz. of gold per ton. This 
ore contains a small proportion of tellurium. There are 
levels at 100 and 200 feet. 

SiLVEI! 

The output was about 31,000,000 oz., or practically the 
same as in 1912. The value, however, was somewhat les.s 
on account of the lower price of silver. The mines of 
Cobalt well maintain their production, considering the 
unusually rich character of their ores. Concentration ol 
low-grade material is now universally practiced in the 
camp. During the nine months ended Sept. 30, Ni])issing 
led with a production of 4,387,765 oz., followed by Con- 
iagas with 2,662,678 oz.; La Hose with 1,90.3,31.5 oz., and 
Cobalt Townsite with 1,826,422 oz. Kerr Lake, McKin- 
lev-Darragh-Savage, Buffalo and Crown Reserve also 
Yielded heavily. Seneca-Snperior, on the bed of Cart 
I..ake, and Casey Cobalt, situated on an outlying area of 
conglomerate nortbcast of Cobalt projier, came into |>rom- 
inenee during the year by tbe richness cj their ores and 
large* vield. Gowganda and South Lorrain fell l»elow their 
1912 record. 

.\ feature of the year was the draining of Kerr Lake, 
the hod of which i> inainlx owned liy the ('rown Reserve 

lllilllHtiT <»f IllltICIt, Tollllltll, Milt. 

and Kerr Lake companies. Several new veins were un¬ 
covered, one on the Kerr Lake property, consisting of 9 
or 10 in. in silver, being spectacularly rich. The chief 
advantage of the unwatering will be to permit of the 
stoping of the veins up to the surface. It is also pro¬ 
posed by the Cohalt Lake Mining Co. to drain Cobalt 
lake, and an application for permission to do so is now 
under consideration by Mining Commissioner Godson. 

The Nipissing and Buffalo mines now ship their prod¬ 
uct almo.st entirely in the form of merchantable bars, the 
former sending out 4,749,936 oz., and the latter 1,240,- 
608 oz. up to Oct. 11. The total bullion shipments from 
the camp up to that date were over 7,000,000 oz. The 
Northern Customs concentrator has been purchased by 
the English syndicate, which controls the Cobalt Town- 
site, Casey Cobalt, Cobalt Lake, City of Cobalt and Town- 
site Extension, to treat the low-grade ores from these 
})roperties. The selling company is putting up a new 
mill, which will soon be in a position to handle ore. The 
number of silver-refining works was lessened last year by 
the burning down of the Canada Refining Co.’s plant at 
Orillia, and the closing of the Canadian Copper Co.’s 
works at Copper Cliff to the Cobalt ores. 

Nickel and Copper 

The Sudbury mines had a production of about 700,000 
tons of ore, most of which came from the Canadian Cop¬ 
per Co.’s properties, chiefly the Creighton. Number 3 
mine, now generally called the Frood, has again come 
into operation after lying idle 10 years, hoisting having 
been resumed in Septemlier. Diamond drilling has proven 
the existence of an enormous body of ore in the Frood, 
variously given at 35,000,000 to 50,000,000 tons. It is 
of lower grade than the Creighton, averaging when last 
worked about 2.66% nickel and 1.39% copper. The 
remainder of the ore treated is from the Mond Nickel 
Co.’s properties, chiefly in Garson township; a number 
of carloads were also received by that company from the 
Alexo mine on the Temiskaming & Northern Ontario 
Railway. 

The matte product for the year contained about 24,000 
tons nickel and 12,000 tons copjier—a record output. In 
the matte form the nickel was worth about $5,000,000, 
and tlie copper $1,700,000. The Mond comj)any has come 
into possession of an extension of the Frood deposit, to 
work which a shaft is now down 850 ft. in expectation of 
striking the ore at 1000 ft. This company has also jinr- 
chased the Big Levack mine, formerly owned hy R. .1. 
4’ongh ainl associates. The Dominioii Nickel Cojijier Co., 
whose drilling on the old Murray mine tnriK'd onl so 
satisfactorily, has apparently changed the location of 
its projioscd snu'ltery from .Norman to Snider township, 
where it is acipiiring a considi'rable tract as a site. 
The new smelter of the Mond company at Coniston began 
work during the year. It is a well equipped and modern 
plant. 

I i;o\ 

Five mines were worked during the year, nanielv ibe 
Helen. Magpie. .Mitii>e .Mountain. Bes<ciiii>|- jiml Belnniiit. 

'I’he first two are in tin* .Mnhipnolen di.-triit, and are 
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owned by the Lake Superior ('()rj)oration. The ore of the 
Helen is hematite, and of tlie Maj;i)ie siderite, wliich is 
roasted to expel the carbonic acid and sulphur. The 
product is of tine blast-furnace (juality. The Moose 
Mountain ore is magnetite, which undergoes concentra¬ 
tion and sintering previous to shipment. Bessemer and 
Belmont are magnetite mines in eastern Ontario. The 
ore of the former is com-entrated at Trenton, and from 
the latter the ore is ship))ed to the new blast furnace re¬ 
cently erected by the Bulfalo Union Furnace Go. at Port 
('olborne. The total out])ut of ore for the year was about 
20(1,(100 tons. 

The production of pig iron in 1913 was about the same 
as in 1912, or, say 600,000 tons, valued at about $8,000,- 
000. Five com])anies were o])erating, namely, at Sault 
Ste. Marie, Midland, Deseronto, Hamilton and Port Gol- 
borne. A new furnace is being built at Parry Sound. 

Gohalt Oxidk 

The silver refineries at Thorold and Deloro, now prac¬ 
tically control the world’s trade in cobalt oxide, which they 
manufacture from the silver ores of the Gohalt camp. 
The Ontario government pays a bounty of 6c. per lb. on 

the metallic contents of the refined cobalt oxide and nickel 
oxide. These substances were produced during the year 
to a value of about $385,()()(). 

Petroleum and natural gas are produced in southwest¬ 
ern Ontario, the former in diminishing, and the latter in 
increasing (piantities. In 1912 the yield of petroleum 
was 8,432,730 imperial gallons, and in 1913 it was less. 
The yield of natural gas in 1912 had a value of $2,268,- 
(>22; the production for last year will show an increase. 

Other branches of the mining industry, such as the 
raising of iron jn rites, talc, corundum, graphite, feldspar, 
gypsum, salt, etc., were carried on on about the same scale 
as in former years. 

The only labor troubles during the year were at Por¬ 
cupine, where an ill-advised strike ended unsuccessfully. 

Labor is now more plentiful than in recent years. The 

eight-hour underground law comes into effect on Jan. 1 

1914. Speaking generally, the mining industry of On¬ 

tario is in a flourishing condition. The production of 

1913 is again the highest attained, and Ontario now fur¬ 
nishes about in value of the total mineral production 

of the Dominion of Canada. 

lUi 
By E. Jacobs* 

An estimate of the value of the mineral production of 
British Columbia for 1913 makes it $3(),()0(),00(), which is 
$2,44(»,0()() less than for 1912. The decrease is attributed 
chiefly to a smaller ])roduction of copper, coal and build¬ 
ing material which, together with lower average prices 
for some of the metals, accounts for a decrease of nearly 
$3,()()(),()(>0, offset to only a small extent by increases in 

gold, silver and zinc. 
Preliminary figures indicate a smaller yield of placer 

gold than in 1912, which, however, is more than compen¬ 
sated for by an estimated increase in lode gold of 8000 oz. 
Production of silver seems to have been larger by 200,- 
000 oz., and of zinc by 650,000 lb. Lead is estimated at 
practically the same (piantity as in 1912, but copper is 
placed at nearlv 1,500,000 lb. less. The decrease in net 
production of coal, after allowing for the (|uantity made 
into coke, is thought to have been more than 600,000 long 
tons, though the loss in values is reduced by an increase 
of 29,909 tons in the (piantity of coke made. 

The following figures show ap|noximate (piantities of 
minerals produced in 1913 with amounts for 1912 in 
lifireiitheses: Placer gold, 26,199 oz. (27.775 oz.) ; lo(l(‘ 
gold. 265,999 oz. (257.196 oz.) ; silver, .3.399,999 oz. (3.- 

132,198 oz.) : lead. 15,999.999 lb. ( 11.871.151 lb.) ; co|i- 

per. 59,999,999 lb. (51.156.537 lb.): zillc, 6.999.099 lit. 

(5.358.2S9 lb.); coal. 2.99(».(iU(t long tons (2,62S.S9l 

tons) ; (•ok(*, 2S5.999 long tons (26l.3)33 t»tns). ('lav prod- 

mis building stone, cement and other miseellaneous ma¬ 

terials. ba\(* been estimated at a total vahu* of $.3.999,nnn. 

as enni|»aret| with 8.3.|;{5,122 in 1!M2. 

I’eiiding receipt of rexiM-d return', the yield of placer 

geld is plaee(l at a total of $52S.99n. against 8555.599 

for lit 12. Ill (be ('arilioo ili-trict, for \xliieb llie c'ti- 

liiale i>. $106,999. ibere appeal' to have lieeii a 'iiHi- 

'lliix Ctrl, VU'tiirlii, II c. 

cient decrease in Quesnel division to largely account for 
a lower total recovery in 1013, of about $42,000, Atlin 
division, Gassiar district, is estimated to have made an in¬ 
crease of about $20,000—$310,000 in 1013 as against 
$290,000 in 1912. The remaining .$22,000 for all other 
parts of the province compares with -$27,500 for 1912. 

An increase of about 10,000 oz. of lode gold is credited 
to Rossland, Boundary and Similkameen mines, while a 
decrease of 2000 oz. is estimated against mines in Nelson 
division. There does not appear to have been much 
change in the production of other parts of the province. 
The chief gold-jiroducing mines were: In Rossland camp, 
the Center Star—War Eagle group, Le Roi and Josie (Le 
Roi No. 2) ; in Boundary district, the copper-gold mines 
of the Granby, British Golumbia Copper and New Do¬ 
minion Copper companies: and in Similkameen district, 
the Nickel Plate group of the Iledley Gold Mining Co. 
These districts jiroduced about 260,000 oz., leaving only 
5000 oz, for other parts of the jirovince. 

Of the total 3,300,000 oz. of silver, more than 400.000 

oz. came from East Kootenay, nearly all from the Sul¬ 
livan group mines. The Ainswortli division of West 
Kootenay yielded about 309.000 oz., Slocan, 1,800.900 oz.; 
Nelson. 11.5,999 oz.: Rossland, 129.999 oz.. and Lanh'au, 
39.999 oz. From mines in Boundary district approxi- 

nnitely ;5S5.999 oz. was olitained. ainl from tin* Coast dis¬ 
trict. 129.999 oz. 

Preliniinarv ri'tiirns show a |irodn(-tion of about 19,- 
999.999 II), ot lead. ()l this. 29.(199.999 11). was ill ores 

from blast Kootenay, practically all from the Sullivan 
iniiu's. l-'roiii .\inswortli division mines. iib«)ut ti.niMi.iiiiii 
lb. was 'liipp(‘d. most of it from the Bliieliell mine. From 
Slocan mines reports show alioiit Is.niiii.niHi |1). jn ,,re< 
'hipped, cliielly from tlic .'''liimlard mine, while on*' fnan 
Vel'oii dixi'ion loiitjiiiied ibe L'liaiter part of the remain¬ 
ing 2.999.999 II). The jiitiial pro<ln<lion of nieialli,. 
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lead, however, seems to have been about 45,000,000 lb. 
A total output of 50,000,000 lb, of copper is estimated. 

Of this ciuaiitit}^ about 30,000,000 lb. was from the mines 
of the Granby, British Columbia Copper, and New Do¬ 
minion Copper companies, all operating in Boundary dis¬ 
trict. From Rossland and Nelson mines there was about 
2,000,000 lb., and from Coast mines, chiefly the Britannia, 
an output of something like 18,000,000 lb. of copper. 

Of a total of 6,000,000 lb. of zinc contained in con¬ 
centrates shipped to Bartlesville, Oklahoma, more than 
four-fifths was from the Standard Silver-Lead Mining 
Co., at Silverton, and the remainder from the Van-Roi 
and Rambler-Cariboo mines, also in Slocan district. 

The gross output of coal in 1913 is estimated at be¬ 
tween 2,400,000 and 2,500,000 long tons, of which there 
were made into coke about 430,000 tons. The net output 
was approximately 2,000,000 tons. This compares with 
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Coal Co., and one-fifth at those of the Hosnier Mines, Ltd, 
The year was marked by progress in the several mining 

districts. While re(‘overy of placer gold was not large 
in Cariboo district, preparations were made for extending 
hydraulic-mining operations in all of its divisions; Cari¬ 
boo, Quesnel and Omineca. In Cassiar, beside recoverng 
more placer gold, lode gold had attention, with promise 
of an increasing yield in the future. 

In East Kootenay, developments at the Sullivan group 
mines were decidedly satisfactory, while some of the coal 
mines in this district had their best year as regards pro¬ 
duction. 

West Kootenay mining divisions made progress gener¬ 
ally, notably in Ainsworth, Slocan and Trail Creek (Ross¬ 
land). Deep-level development in several Slocan mines 
greatly improved their ])osition for ore-])roduction. In 
the gold-copper mines of Rossland camp, there were 

Chief Mining Distuicts of Bihti.sii Columbia 

a production in 1912 of 3,025,000 tons gross and 2,628,- 
OOO tons net. In Crow’s Nest district. Southeast Koote¬ 
nay, there was an increase of about 90,000 tons, but labor 
troubles at Vancouver Island collieries extended over 
eight months and caused the year’s output of Island 
mines as a whole to be considerably less than that of other 
recent years. 

Of the net production of 2,000,000 tons of coal, the 
mines of Crow’s Nest district gave 920,000 tons, of those 
in Nicola Valley and Similkameen, approximately 250,- 
000 tons. On Vancouver Island, 830,000 tons were pro¬ 
duced. 

Returns of coke production show a total of about 285,- 
000 long tons, which is the largest quantity profluced in 
any year since coke-making was commenced in the 
province. All this coke was made in Crow’s Nest district; 
about four-fifths at the ovens of the Crow’s Nest Pass 

opened oreshoots that insure profitable working of the 
mines there for years, while improvements at the (Consoli¬ 

dated company’s smelting works at Trail, provide for 

more effective and economical metallurgical results there. 

In Boundary district, shipment of ore from Franklin 

camp was commenced on a small scale; the Jewel mine 

and stamp mill were working the whole of the latter half 

of the year after long inactivity; and the big copper 

mines were worked to fnll producing capacity. The TTcd- 

ley company commenced to prepare for develoiunent of 

more power to admit of an extension of mining and 

milling operations. In Kamloo])s division, the Iron Mask 

mine was productive, and an electrically operated power 

plant was put in. In Lillooet division there was some 

gold-ore milling done. 

The chief features of the year’s metalliferous mining in 
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the Coast district were the enlarged operations of the some important deep-level development was done in I'ort- 
Britannia company, which put in a Minerals Separation land Canal mining division. 
flotation-process plant in connection with its copper-ore A larger total amount was paid in dividends in 1913 
concentrator, and of the Granby Consolidated company at by metalliferous mining companies operating in the 
its Hidden Creek mine. Observatory Inlet, where much province than for many previous years. These included 
more development work was done underground, and the the British Columbia Copper, Consolidated Mining & 
work of installing power plant for mine and erection and Smelting, Granby Consolidated, Hedley Gold, Le Roi No. 
e(iuii)nient of a ;i()()()-ton cop])er smeltery were well toward 2, and Standard Silver-Lead companies. The outlook is 
completion. Shipment of silver-lead ore from mines in good for nearly all of these companies continuing to dis- 
Ilazelton district, Skeena country, was commenced, and tribute profits among their shareholders. 

Mexicaim in lOlS 
The present war in northern Mexico against the 

Huerta regime may be characterized as the most disas¬ 
trous in property loss since the cai)itulation of Maximil¬ 
ian, the destruction being many times that of the Madero 
and Orozco revolutions combined. Mining and smelt¬ 
ing operations are at a standstill in a good many north¬ 
ern localities, several coriiorations in Coahuila and 
Chihuahua closed their mines and several properties were 
abandojied. The only o])erating ])lant of the A. S. & R. 
Co. is that at Aguascalientes. Many companies in Sonora 
operated at 30 to 40% capacity, Zacatecas was producing 
meagerly and intermittently according to the latest re- 
])orts, while operations are almost completely suspended 
in San Luis Potosi. The central and southern sections of 
the country, however, can tell a dilferent tale. Mexico’s 
three greatest camps, Pachuca, El Oro and Guanajuato, 
were able to maintain a steady output for the year, 
(’ampo Morado in the heart of the Zapatista country is 
stated to be operating at capacity and the same is prob¬ 
ably true of most of the smaller camps and mines in the 
states of Mexico, l^Iichoacan, Guerrero, Oaxaca, Guana¬ 
juato, Hidalgo and Jalisco. 

In summarizing briefly the situation of the past year, 
it may be said : 

(1) That the present movement against Huerta in 
its destructive elfects is the most general and serious 
revolution of the last 40 yr.; (2) transportation in the 
North is unsafe and almost impossible, due to the de¬ 
struction of railroad property and the lack of fuel; (3) 
the revolutions and brigandage of the past three years 
caused the native farmers in some sections to devote but 
little time to their occu])ation, with the result that food 
is scarce and ])rices are high; (1) suspension of mining 
and milling o])erations in inany localities deprived a great 
number of a means of livelihood and such men joined the 
rebel army; (5) 80% of the Americans present in Mex¬ 
ico three years ago have left the country and millions of 
dollars worth of ])roperty has been destroyed. 

SovouA 

The Cananea Consolidated Copper Co. closed the year 
1012 with a five-days’ strike of the Mexican laborers, wlm 
demanded shorter hours, an increase of wages, and na¬ 
tive bosses. An 8-hr. day shift was granted and 90% 
of the strikers returned to work on Jan. 2, 1913. The 
Cananea company had been producing between 6,000,000 
and 7,000,000 lb. of blister co])per per month from the 
treatment of company ore, Miami concentrates and cus¬ 
tom ores. Railroad communication with the United States 
Was cut early in March through the operations of the op¬ 
posing armies and on Mar. 22 the 4000-ton concentrator 

was closed owing to a shortage in the fuel supply. Work 
was discontinued in the mines producing concentrating 
ore and a large exodus of Americans resulted. The 
camp was attacked by the constitutionalist army on Mar. 
26 and surrendered after a three-days siege. Conditions 
became so serious during April that , a complete shut¬ 
down was expected due to the lack of oil to run the 
smelter and power plant. Four of 12 mines, the Elisa, 
Eureka, Capote and Kirk, were operating on reduced 
shifts, all developments had ceased and 2500 Mexicans 
had been thrown out of work. The reverberatories and 
50% of the blast furnaces had been blown out or banked 
and the output fell to 3,000,000 lb. of blister per month. 
Many cars of Miami concentrates, accumulating at Naco, 
were shipped to Phelps-Dodge smelting plants in the 
United States for treatment. The production of 3,000,- 
000 lb. was maintained until gradual improvement of 
political conditions warranted a return to normal. Al¬ 
though 6,000,000 to 7,000,000 lb. are being shipped at 
present, the company is operating at only 40% capacity, 
since one-half of this production is obtained from the 
treatment of Miami concentrates and custom ores. Four 
of eight blast furnaces, two reverberatories, three con¬ 
verters and part of the concentrator are now operating. 

The Democrata Mining Co., in the Cananea district, 
was compelled to close down for a short period early in 
the year, but normal operations were later resumed. The 
Calumet tS: Sonora was similarly affected. 

The Moctezuma Copper Co., at Nacozari, was not ser¬ 
iously affected by the revolution. The Nacozari Consol¬ 
idated Copper Co. operated almost continuously and re¬ 
ports excellent ore in the breast of the main tunnel. A 
new 100-ton concentrator was erected. The Moctezunia- 
Arizpe Development Co. was threatened with a shut¬ 
down but latest rei)orts indicate a return to almost nor¬ 
mal conditions. The Mines Company of America closed 
the La Dura but is operating the Creston Colorado; the 
San Antonio Copper Co. suspended operations. At the 
Cieneguita Consolidated and in the vicinity, everything 
is at a standstill. 

Chihuahua 

The state of Chihuahua has been the storm center of 
revolution during the last two years. The result is noted 
in the suspension of nearly all mining operations at the 
present time. A few concerns, including the mines at 
Santa Eulalia, worked spasmodically for several months 
during 1913 but after the American Smelting & Refining 
Co. was forced to close its plants for lack of supplies and 
fuel due to the condition of railroad transportation, all 
production ceased, pumps were pulled in several proper- 
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ties and the mines abandoned. Some companies in the 
Parral section ceased production but the Alvarado Min¬ 
ing & Milling Co. operated continuously. All work at 
Guadalupe y Calvo was completely suspended. The Mon¬ 
tezuma Lead Co. maintained a small production through¬ 
out the year, but during a portion of the time was unable 
to ship, and therefore limited its operations to develop¬ 
ment and stockpiled the ore. It is not at all unlikely that 
the situation will change for the better in eastern Chi¬ 
huahua. Latest reports state that Villa will rebuild the 
railroads destroyed and thus remove the chief obstacle 
to mining and smelting operations. This will indirectly 
help the isolated mines in the Sierra Madres, which were 
forced to close chiefly because of the inability to obtain 
necessary supplies. So far as known all of these prop¬ 
erties, including Sierra Consolidated, Yoquivo, Con- 
cheno, Dolores, El Rayo and Republica, are closed, al¬ 
though Rio Plata is working in a small way. No re¬ 
liable information on Cusihuiriachic has been obtained. 
In view of the conditions prevailing it is a fact that rela¬ 
tively little looting or forced contributing of funds has 
gone on, although Lluvia de Oro reports trouble of this 
nature. 

COAHUILA 

Practically all of the coal companies in Coahuila were 
closed at the end of the year. Early in the year, the prop¬ 
erties of the Lampacitos, the Agujita, the Minor and 
New Sabinas companies were either totally or partly de¬ 
stroyed during rebel attacks or depredations. The Mex¬ 
ican Coal & Coke Co., under the direction of A. J. Ruck- 
man, at Las Esperanzas, was compelled to stop shipping 
about Feb. 1, owing to the railroad connections having 
been cut. The mine was continued in operation until 
July, during which period the product was stockpiled. 
After July, no mining of consequence was attempted, al¬ 
though the mine was kept in readiness to produce at 12- 
hr. notice; up to early in December, there was no ser¬ 
ious physical damage at this property by the revolution¬ 
ary forces. The smelting plants of the Mazapil Copper 
Co. in Saltillo and Concepcion del Oro are closed and 
the mines of the company are inactive. 

Zacatecas 

Conditions in Zacatecas were worse than during 1912. 
While a few of the larger companies were able to main¬ 
tain operations, the production was greatly curtailed. 
Small operators, remote from railroads or industrial cen¬ 
ters, abandoned their properties as the result of brigand¬ 
age. The Fresnillo company operated its hyposulphite 
plant throughout the greater part of 1913, and com¬ 
pleted its cyanide works. Work, however, was suspended 
in June, and again in October, with no resumption to 
date. A test run showed the plant to be satisfactory. 
At the plant of La Fe company, near Guadalupe, con¬ 
struction was delayed by interruptions to transportation. 
There was little trouble at the mine, although the rebels 
commandeered some horses and other effects. 

San Luis Potosi 

The Compania Metalurgi.ca Mexicana operated its 
smelting plant at about 40% capacity in 1913. The 
plant was not closed entirely except for about a month in 
the summer when railroad communication was interfered 
with and no coke could be obtained. Three furnaces 

were in operation at the beginning of December. 

Duhango 

The smelting plant at Mapimi was operated for a short 
period and then closed down in the middle of the year. 
Mines shipping to this plant were consequently forced 
to curtail and finally suspend work. The mines and 
smelter at Velardeiia had a similar history. Some prop¬ 
erties were able to operate intermittently but the gen¬ 
eral status of the mining industry is similar to that ob¬ 
taining in Chihuahua. 

Gua.vajuato 

Operations were continued in the camp of Guanajuato 
throughout the year and considerable exploration and 
development work was done. 

J ALISCO 

There was more rebel activity in the state of Jalisco 
during 1913 than in the previous two years of political 
disturbances, and the mining industry was affected to 
some extent. A rebel band operated in the important 
Hostotipaquillo district, and some mining concerns were 
called upon to contribute money and supplies. Follow¬ 
ing a call by the band at the Cinco Minas camp in Oc¬ 
tober, an anti-foreign outbreak occurred and Thomas 
Barrett and William Kendall, American mining men, 
were killed. Camps in the San Sebastian, Parnaso and 
Ayutla districts were raided by rebels and some foreign 
property destroyed. The Amparo Mining Co., in the 
Etzatlan district, suffered no interruptions, and increased 
production by adding mill equipment. Due to the smelt¬ 
ing situation in Mexico, Amparo arranged to export its 
concentrates, and recently made a shipment of 250 tons 
to the Selby plant. The El Favor Mining Co.; in the 
Hostotipaquillo district, became a dividend payer early 
in 1913, and during the year, disbursed $140,000 to 
stockholders. A second mill unit was recently com¬ 
pleted, and this will work on ores from the Mololoa 
mines, which, up to this time have shared the first unit 
with El Favor. The Cinco Minas Co. built a 250-ton re¬ 
duction plant in 1913, and will soon have it in opera¬ 
tion. At the Casados mine in the Hostotipaquillo dis¬ 
trict a small experimental plant was placed in operation, 
and work on a 100-ton plant was well advanced. Devel¬ 
opment at the properties of the Amajac Mines Co. 
opened bodies of high-grade ore. This company started 
work on a 50-ton cyanide plant, but in November, follow¬ 
ing two rebel raids, it was decided to suspend operations 
temporarily, pending improved conditions. The Espada 
Mines Co. continued mine and mill operations, and 
shipped bullion and concentrates. The San Pedro 
Analco mines were taken over on a working basis by 
the San Rafael y Anexas Co., of Pachuca, and plans 
made for extensive development and a new reduction 
plant. 

In the Ameca district the Magistral-Ameca Copper Co. 
remodeled its concentrating plant and resumed opera¬ 
tions, with good results. Late in the year a scarcity of 
labor, due to disturbed conditions in the district, inter¬ 
fered with production. E. A. Montgomery, of Los Ange¬ 
les, surrendered an option on the Zapote copper mines, 
owned by the Mutual Mining & Milling Co., of Mexico 
City, and that concern decided to proceed with the devel¬ 
opment and the erection of a concentrating plant. Work 
on the plant is under way. The Almoloya y Anexas Co. 
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the Mirador mine in the Mascota district, and of the re¬ 
duction plant built by the Lawson interests several years 
ago, was purchased by R. H. Ramsdell, and development 
and milling are in progress. The Mexican Development 
Co. continued development at the Quelitlan copper prop¬ 
erties in the Autlan district. 

A.C A 

Gertrudis was subjected to some bitter criticism in Eng¬ 
land following the disclosure of the fact that the grade 
of the reserves was not coming up to the sampling re¬ 
turns. The criticism was directed not so much against the 
original over-estimating of the ore grade as against the 
failure of the officers to inform the stockholders of the 
discrepancy immediately after the discovery. The .Com- 
pania Real del Monte y Pachuca had an unusually suc¬ 
cessful year and increased its monthly tonnage and prof¬ 
its. This company’s mines were not disturbed by the 
miners’ strike which affected the La Blanca and Santa 
Gertrudis mines. The tonnage in both the Loreto and 

Mexico 

The camp of El Oro was able to maintain a steady pro¬ 
duction. The El Oro Mining & Ry. Co., the Esperanza, 
the Dos Estrellas and the Mexico Mines of El Oro pro¬ 
duced continuously and declared satisfactory dividends. 
The Esperanza reports no interruption to transportation 
to the smelter but had difficulty in getting equipment in 
through the congested ports of entry. 
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Guerrero mills was increased until at the end of the 
year these plants were crushing between 48,000 and 49,- 
000 tons monthly. The company planned to increase 
the capacity still further, and it is expected that about 
50,000 tons will be crushed monthly in 1914, if there are 
no ]>olitical disturbances in the district. 

The operations of the Cortez Associated Mines were 
•closed down temporarily in April last, although there 
has been no direct interference with operations either 
at Jacala or Zimapan, by either rebels or federals. After 
closing, however, the Jacala headquarters were destroyed 
by Federals and the entire town razed or burned. The 
Mexican Metallurgical Co. suspended operations at Elo- 
jonales on Jan. 1, 1913. At the present time, it is be¬ 

lieved, that there is running in Zimapan one small lead 
stack owned by the Cia. Fundidora y Minera of Mexico 
City, and probably also one small copper-matting fur¬ 
nace owned by the Hidalgo Copper Mining Co. Con¬ 
struction of the “Pachuca, Zimapan & Tampico R.R.” 
was recently discontinued on account of rebel activities. 

Pl'KHI.A 

The Teziutlan Copper Co. was interrupted in its oper¬ 
ations in 1913 by the revolutionary disturbances, but it 
maintained ])art of its working force at the mines and 
smelting works throughout the year. In December, con¬ 
ditions pointed to a resumption of operations at this 
})ro})erty. 

Latin America in 1913 received increased attention 
from the large mining operators and while much of this 
was directed to South America, Central America was not 
neglected. 

Salvadok 

The precious-metal production of Salvador in 1913 
amounted to about $800,000 in gold and $300,000 in 
silver, this output being principally from the Butters 
properties in the departments of La Union and Jo<-orro. 
At the Butters Salvador Mines, Ltd., the capacity of the 
filter plant was doubled in 1913, and operations increa.'^ied 
generally. This property is at San Sebastian, in the de¬ 
partment of La Union. At the Butters Divisadero Co., 
at Divisadero, in the department of Jocorro, plans were 
made for increasing the mill capacity and orders placed 
for five new Allis-Chalmers 1250-lb. stamps. Additional 
equipment was also installed at the mine, including a 
new Ingersoll-Rand air compressor, which will be used 
for both mine and mill purposes. A Goulds 8x16-in. 
triplex pump operated by a special Westinghouse 75-hp. 
motor was also ordered for the mine, which is exceed¬ 
ingly wet. The output at the Divisadero mine is about 
700 tons per day, while that at the Salvador is between 
800 and 900 tons per day. The Butters Potosi Con¬ 
solidated Mines, Inc., is the title of an interesting de¬ 
velopment operation, where favorable results were ob¬ 
tained during the year and it is likely that an equipment 
will be put upon this property. 

Besides the Butters operations, which are the principal 
ones in Salvador, Mackay, Pullinger & Co. placed some 
small equipment on the Encuentros property in the de¬ 
partment of Morazan. Some work was done during the 
year by the Comacaran Gold Alining Co., near Jocorro 

but in the department of San Miguel. Additional equip¬ 
ment was added by the Monte Mayor Mining Co. in the 
department of La Union. 

Hoxduhas 

The principal mining interest in this requblic is the 
Xew York & Honduras Rosario Mining Co., at San 
Juancito, where the company operated its property at in¬ 
creased capacity, owing to improvements made in 1912. 
The new mill, comprising twenty 1800-lb. stamps and an 
all-sliming cyanide plant, was started in August, 1912, 
and has worked satisfactorily since that date, the tonnage 

being gradually increased until at the end of 1913 about 
8500 tons were being handled monthly. The conii)any’s 
])roperty comprises about 26 sq.mi., the mining area is 
practically a mile square, and the vertical distance be¬ 
tween levels about 1550 ft., the mine being opened by 
tunnels. During the year, mining by the shrinkage sys¬ 
tem was inaugurated and the management installed a 
number of B.('. 21 Ingersoll-Pand sloping drills, as it 
was impracticable to mine by hand the tonnage required 
by the new mill. The pro])erty is under the general di¬ 
rection of A. R Gordon, general manager in Honduras. 
The production in 1913 ])r()bably amounted to 75,000 
tons, and the yield about 10.500 oz. of gold and 1,500,000 
oz. of silver. The com])any has had in hand in 11H3, a 
complete geological study of its proywrty, by Y. F. 
Marsters, and a geological map of the property is being 
prepared. 

It is understood that the Olancho placers in the south¬ 
ern part of the Republic were operated in a small way. as 
usual. In the co])])er-silver district of Minas de Dro. 
the Antigua Copper Mining Co. did a little work. It is 
understood that desultory work was done by the Caca- 
muya company and by El Transito and Aramesina, gold- 
silver properties in the dei)artment at Xacaome. Some 
prospecting was done on the Agalteca iron mountain, 
about 46 miles from Tegucigal])a, i)resumably under the 
Ricardo Strauber concession. The Honduras Oil Co., of 
Ceiba, did some prospecting during 1913, but no com¬ 
mercial production was obtained, so far as can be learned. 

XK'AHAGUA 

Tbe most interesting event of 1913 in Xicaragua was 
the acquisition by Canadian Agency, Ltd., of a bond and 
lease on the Bonanza, Lone Star, Siempre Yiva, ^lars 
and Colonia mines in the Pis-Fis district in the north¬ 
eastern ])art of the country, about 100 miles from the 
Caribbean coast. Tbe Canadian Agency, Ltd., offered a 
40% interest in tbe negotiation to Camp Bird, Ltd., and 
a 20% jiarticipation to F. IV. Baker, both of whom ac¬ 
cepted. A working bond with full possession and right 
of working for one year without payment except an an¬ 
nual rental of $72,000 was secured with option of re¬ 
newal for one year if clear title to all property and water 
rights cannot then be conveyed. Two-tbirds of the rental 
can probably be returned from operating ])resent plants. 
The consideration for the pro])erties is about $1,125,000. 
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Orvil E. Wliitaker reported for the syndicate that 
known oreshoots have an aggregate length of 5i0,500 ft., 
an average width of 15 ft., the ore assaying about $6.50 
per ton, approximately 3,400,000 tons of ore of this 

grade are assured, from which a profit of $5,000,000 may 
he made, with indications that 2,000,000 tons further 
reserves can be developed for every 100 ft. of depth 
gained below present deepest workings. 

The ore occurs in veins and shoots in the hills and is 
mined by open cutting, or milling, bringing the ore out 
through adits at or a little above the water level. No 
sinking below the general level of the adits has been done 
worthy of mention. x\ll ore so far mined has been won 

without the necessity of hoif^ting or pumping. The ore 
was soft, readily mined and crushed. Harder ore is now 
encountered. 

The first mine opened in the district was the Siempre 
Viva which Paul Pener began operating about 20 years 
ago, eventually turning over the property to a company 
of Rluefields and New Orleans men. Workmen from the 
Siempre Viva discovered other important properties in 
the region of the Siempre Viva and through obtaining 
credit and some cash have worked the properties so suc¬ 
cessfully that they have made comfortable fortunes. The 
Bonanza was discovered by doe Lapierre, a workman at 
the Siempre Viva, wlio had previously found and sold 
another claim, and with that money he developed the 
Bonanza into one of the biggest properties in the di.^trict. 
The Lone Star has a similar history. 

Siempre Viva was equipped with a 20-stamp mill, very 
light stamps, and a .sand-leaching plant. The mill was 

in a dilapidated state two or three years ago wlien the 
mine was shut down. The property has a splendid 
hydro-electric plant at Pis-l’is falls, where eiunigh power 
to supply all the mines of the district can doubtless be 
generated. 

Lone Star has been operating a 30-stamp mill and 
cyanide plant and Bonanza several 3i/^-ft. Huntington 
mills and cyanide plant. Soft, easily milled ore has been 
treated in these plants so that light equipment, which 
could readily be brought in to the rather difficultly ac- 
ce.ssible region, has enabled profitable operations. 

All freight and supplies have now to be transported 

from the Caribbean coast from 100 to 150 miles up the 
Wanks Eiver and its tributaries from the port of Cape 
Gracias or up the Banbana Eiver from Prinzapolca. All 
this freighting has been done in dug-out canoes which 
could carry but 6000- to 8000-lb. loads to the Pis-Pis 

di.strict. From the river banks the supplies have had to 

be hauled six or eight miles over rough trails. The trans¬ 
portation problems should be readily solved by properly 
meeting the conditions imposed in navigating the head¬ 

water shallows of the rivers in which there are several 
small rapids and by properly built roads or trams con¬ 
necting the various properties with the river banks. 

f^osTA Eica 

The three leading mining properties in Costa Eica, the 
Ahangarez, the Aguacate and La Union, had a year of 
successful development in 1013. La Union, one of the 
oldest properties in the Eepublir, was in bonanza ore and 
it is understood was able, without interfering with the 
mine production, to devote part of its attention to the 

duninp, this material being treated in the cyanide plant. 

The Abangarez Goldfields, on the western slope, was 
ermshing at the end of th<> year at the rate of about 6000 
tons monthly. The company was engaged in in.stalling 
heavier stamps, and its output in 1913 was somewhat re¬ 

stricted by interruptions occasioned by these changes. 
Forty stamps were crushing in November and ten more 
were being erected. By May, 1914, it is expected that 60 
stamps will be ready, and the company will then have a 

crushing capacity of about 13,000 tons per month. The 
cyanide plant, however, will reach its limit in capacity 
at about 8000 tons, and additional equipment will prob¬ 
ably be needed in this department, if it is decided to op¬ 
erate at the full capacity of the crushing plant. The 
largest orebody, the Tres Hermanos, is opened on three 
levels; the first level, however, has been worked out, and 
mining is confined to levels Nos. 2 and 3. All ore is 
hoisted, but there is a drain tunnel which unwaters the 
property. In 1913 the company began the development 
of the San Eafael property, which contains a small but 
high-grade orebody. The developments of 1913 were en¬ 
tirely satisfactory to the company. 

The Aguacate Mines reached an important period of 
its history when, on duly 4, 1913, its crosscut tunnel cut 
the vein at the seventh level, and in a few days unwatered 
the mine below the fifth level to which point it had been 
previously worked out. This company has an extensive 
property of 2500 acres on the Aguacate Mountains, about 
three miles from the Transcontinental E.E., and about 
30 miles from San Jose, the capital of Costa Eica. This 
company was incorporated in 1907 to operate the old 
mines at this place, but had an unfortunate experience 

in that it soon developed that practically all the high- 
grade ore above the fifth or water Level had been extracted 
by the old miners. Additional pumping equipment proved 
inadequate to unwater the mine below the fifth level, but 
the president of the company, W. F. White, by personal 
advances made possible the driving of the drainage and 
tran.sportation tunnel at the seventh level. Until the 
present tunnel was completed, the company was able to 

mill only a small tonnage, to apply to the development 
expense. With the opening of this tunnel and the de¬ 
velopment work done from the two shafts, the company 
reports an orebody, approximately 1500 ft. long, between 

the fifth and seventh levels, a distance of 225 ft., that is 

expected to average above $20 per ton for a width of five 
feet; the vein is much wider tjian this and contains other 
high-grade streaks. The ore is a honeycombed quartz 
and contains much manganese dioxide. The 10-stamp 

mill and leaching plant were closed in June, owing to an 

accident at the power plant, but were restarted in Novem¬ 
ber on ore taken out in development. With further block¬ 
ing of the orebody disclosed by the tunnel, it is probable 
that extensions will he made to the milling plant; the 
new slime plant and hydro-electric power installation will 
be completed at an early date. The outlook for Aguacate 
Mines is exceedingly promising as a result of 1913 de¬ 
velopment. 

Guatemala, Panama and the West Indies 

There was little mining in Guatemala in 1913. The 
most important mining operation in this country at pres¬ 
ent is the marble quarries of the Guatemala Mining & 
Development Co., which is preparing to secure a foreign 
market for its white marble. The quarries are not far 
from the eitv of Guatemala. In the Eepublic of Panama. 
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some petroleum, copper and gold placer denouncements 
were made but little actual mining was done. The Darien 
Gold Mining Co., which has been the principal operator 
in this country, has not been very active during the last 
few years. The government statistics for 1912 show the 
exportation of gold bars having a value of $5175, and 
weighing 24.832 kilograms. 

In the West Indies, Cuba was the most important min¬ 
ing state, although its iron mines were not so active as in 
previous years; the work of the Cuba Copper Co. is re¬ 
viewed elsewhere in this issue of the Journal. From 
Porto Rico, a little gold and silver-lead ore was shipped 
in 1913 to smelters in the United States. In the Domini¬ 
can Republic, an alluvial deposit near the city of Santo 
Domingo was under exploration for Philadelphia interests 
but operations were abandoned late in the year, the 

earlier drill results having been “salted” presumably 
through the women who did the panning and other na¬ 
tives who helped with the drilling. In the Isle of Trinidad, 
prospecting for oil was continued by several companies 
in 1913. The V enezuelan Oilfields Exploration Co., Ltd., 
was active in the vicinity of Picton and brought in several 
producing wells, two of which were only 982 and 990 ft. 
deep. Trinidad Leaseholds,, Ltd., in which the Central 
Mining & Investment Corporation, Ltd., and the Consoli¬ 
dated Gold Fields of South Africa, are interested, ac¬ 
quired the assets of a number of local oil companies and 
undertook active development. The United West Indies 
Petroleum Syndicate in August in August took over the 
operations of the Trinidad Oilfields, Ltd. Difficulty was 
experienced in this field from wells sanding up after a 
short period of production. 

Mining in South America in 1913 presented accumu¬ 
lated evidence of the important development work of the 
last few years. Chile now offers in Braden and (ffiuquica- 
mata two of the world’s largest copper mines, and in 
Tofo an iron mine of the first magnitude. Colombia 
came to the fore by the proving of two rich dredging 
areas, the one by the Oroville Dredging Co., in central 
Colombia, and the other on the West Coast, by the An- 
glo-Colombian Development Co., a subsidiary of Consoli¬ 
dated Gold Fields, of South Africa; the Pato dredge of 
the Oroville company made a remarkable record, return¬ 
ing from five months’ work in its tested area about $365,- 
000, or an average of over 75c. per cu.yd.; the Anglo- 
Colombian company, after developing 13,000,000 cu.yd. 
in the gold-platinum region, decided upon the installa¬ 
tion of its initial dredge and will probably become during 
the next few years the most important producer of plat¬ 
inum outside the Russian Empire. 

Ecuador and Bolovia, while not developing any new 
enterprises of great magnitude, enjoyed a year of progress 
in 1913. Peru’s production declined, but the two leading 

1 mining interests, the Cerro de Pasco Mining Co. and the 
Backus & Johnston Co., made extensive improvements 
that will permit of increased production in the coming 
year at lower costs, due to the greater application of elec¬ 
tric power from their new hydro-electric plants. 

In the Atlantic Coast countries of South America, agri¬ 
culture is the dominant interest and mining as a whole 
made but little progress in 1913, though the established 
companies operated about as usual in the Argentine Re¬ 
public, in Brazil, and in the northern states. Evidences 
of petroleum along the eastern and northeni coasts in¬ 
dicate important possibilities that may compensate for the 
lack of other mining. At all events, it is certain that 
mining in the Andean republics will see a great develop¬ 
ment in the coming decade, especially in those countries 
that provide stable political conditions and favorable min¬ 
ing laws. The local conditions militate against the opera¬ 
tor of limited capital, but large operations that are amply 
financed and have competent technical direction, will 
eventually bring a large return. 

The approaching opening of the Panama Canal fore¬ 
shadows greater activity not only in the West Coast coun- 
trie.s, but in South America generally. North American 

engineers will find it to their advantage to give increased 
attention to the mineral resources of the Andes; the ex- 
perieaice gained in the exploitation of the mineral deposits 
of the United States should prove of benefit in the South¬ 
ern field. 

Chili-: 

The three loading mining developments in Chile in 
1913 were those of the Braden Cojiper Co., in the jiro- 
vinee of O’Higgins; the Chile Exjiloration Co. operation 
at Chuquicamata, province of Antofagasta; and the acqui¬ 
sition by the Bethlehem Steel interests of the Tofo iron 
mine, in the province of Coquimbo. The first two of these 
operations are backed by the Guggenheim interests, and 
promise to take a place among the largest copper mines 
of the world. The Tofo iron operation and the develop¬ 
ments at Chu(|uicamata are reviewed elsewhere in this is¬ 
sue of the Journal. 

Braden Copper Co., after several trying years, has 
been gradually overcoming its metallurgical difficulties 
and rounding into an imjiortant copper producer; its im¬ 
portance in this respect will continue to increase with 
the installation of further treatment capacity, warranted 
by its great ore reserves now assumed to approach a 
hundred million tons. In April, 1913, Considting Engi¬ 
neer Pope Yeatman, on returning from the mines, sug¬ 
gested that 60,000,000 tons of 2.5% ore might be reason¬ 
ably expected, hut the developments in the remainder of 
1913 were highly satisfactory and this tonnage is likely 
to be considerably exceeded. Although no special effort 
was made to block out new ore, such work as was done 
in 1913 indicated a large tonnage of ore of a higher av¬ 
erage grade than was anticipated. The Teniente No. 1 
tunnel was completed and it is now possible to go entire¬ 
ly around the crater in the company’s workings. The 
ore milled in 1913 amounted to 780,000 tons,, and at the 
end of the year, the company was producing at the rate 
of about 2,400,000 lb. of copper monthly. It is expected 
that when the present improvements are finished, the 
company will produce, in 1914, at the rate of about 1500 
tons of copper ])er month, or, approximately, 36,000,000 
lb. for the year. 

The officials directed especial efforts in 1913 toward 
solving the treatment problems of the Braden ores. The 
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mills of the company, embodying wet concentration fol¬ 
lowed by flotation, are now making a better extraction, 
that of the old mill having averaged in recent months 
over 79%; in the new mill the extraction has approached 
70%, and when the additional Hardinge mills are in¬ 
stalled, it is expected that the extraction will approximate 
that in the old mill. The recoveries in the flotation plants 
in November were for the old mill, 77.8% ; for the new 
mill, 69.9%; the recovery of copper sulphide in these 
plants was 90.5% and 82.3%, respectively. No leaching 
was done in 1913 on account of the changes in the acid 
works; the tower, formerly used, is being supplanted by a 
regular chamber })lant. New sintering apparatus was 
shipped to the property late in 1913, after an extended 
test demonstrated that a good sintered product could be 
made. Besides the regular basic converters for treating 
the matte from the blast furnaces, the company will add 
a special, long Peirce-Smith converter, in which it is 
planned to conduct ex])eriments with a view of smelting 
a large amount of ore direct. 

Work at Chuquicamata is reported elsewhere in this 
issue. 

It is understood that the older companies in Chile op¬ 
erated as usual, such as the Cia. Minera Poderosa (^olla- 
huasi, in the province of Tarapaca, the Copiapo Mining 
Co., Ltd., in Atacama, and the Central Chile Copper Co., 
at Panulcillo, province of ('oquimbo; according to re¬ 
ports, the last company expects to increase its output 
materially in the near future. It is reported that Wil¬ 
liam Braden was engaged in the development of another 
large copper deposit, and El Oro mining interests sent an 
engineer to Chile late in the year to inspect a copper 
property about 60 miles from Santiago. 

The nitrate production was large in 1913 but prices 
were low; toward the end of the year an effort was made 
to rehabilitate the old syndicate and regulate produc¬ 
tion. 

COLOMBI.V 

Mining in Colombia received a great impetus in 1913 
from the remarkahly successful operations of the Oroville 
Dredging Co.’s Pato dredge, and from the decision of 
the Anglo-Colombian Development Co., a Consolidated 
Gold Fields of South Africa subsidiary, to proceed with 
its operation in the San Juan gold-platinum district. The 
definite entrance of two great mining interests in this 
country and the practically assured success of their op¬ 
erations will give new enterprises in this country a cachet 
they have lacked for years, and have already had the ef¬ 
fect of directing the attention of other large mining op¬ 
erators to the great placer deposits of this country. Co¬ 
lombia is not without lode-mining possibilities, but the 
lack of transportation, except by rivers, will prevent for 
years any general development of the lode mining, where¬ 
as the country already gives evidence of becoming the 
world’s next great placer field. 

The Pato placer, in the Nechi River Valley, made a 
wonderful record in 1913, its tested area yielding more 
than double the results indicated by the drill prospecting, 
and averaging, in actual dredging, over 75c. per cu.yd. 
In the tested area, estimating the last half of December, 
about 480,000 cu.yd. were washed with a yield of approxi¬ 
mately $365,000; for three successive weeks, recoveries 
of over a dollar per cubic yard were obtained; one week¬ 
ly cleanup averaged $1.23 in ground where a drill hole 

had indicated 34c. In digging a channel to the tested 
area, the dredge dug 474,428 cu.yd. and recovered 'over 
14c. per cu.yd., occasional weeks showing much higher re¬ 
sults and indicating the possibility of rich channels that 
may be later dredged. An engineer, of extended exper¬ 
ience in hydraulicking, was sent down during the year to 
study California Hill, and report upon the hydraulicking 
of this gravel deposit of the Pato property, on which a 
test run has already given favorable results. Pato Mines, 
Ltd., was so successful in its first year of operation that 
the Oroville Dredging Co. directors were able to announce 
the resumption of dividends. 

The Pochet dredge operated successfully on the east 
bank of the Nechi River, below Zaragoza. The cleanup 
for 1913 is not known, but it is generally understood that 
in the past a profit of about $400,000 has been made by 
this little dredge. The rich area of the Pochet property 
has been nearly all worked and Mr. Pochet was consider¬ 
ing plans for an operation farther down the Nechi. The 
Farley hydraulic mine on the Caceri, a tributary of the 
Nechi River, is understood to have operated successfully 
in 1913. At Anori, about 50 miles southwest of Zaragoza, 
the Vallecitos Hydraulic Mining Co. has an extensive 
ancient gravel channel about 150 ft. in depth, on which 
some washing was done during the year. The company 
expected to have its first ditch completed by December, 
and washing was to be started with about 1500 cu.ft. per 
min. of water. A second ditch of nearly double the capacity 
Is to be constructed. The gravel is reported to carry gold 
from the surface, with a much enriched layer along bed¬ 
rock. The Sambenigno Mines & Estates Co. owns an ad¬ 
jacent portion of the same gravel channel and did some 
washing in 1913, preparatory to larger operations. 

On the Force River, ^IcGuire Brothers operated La 
Clara hydraulic mine and cleaned up about $60,000 dur¬ 
ing the 1912-13 season. They brought in more Empire 
elevators in the summer to work La Clara mine at greater 
capacity and to open a deposit on the opposite side of the 
river. 

The Marquette-Magdalena company, a subsidiary of the 
Breitling Mines Corporation, had a number of men in 
the field in 1913, but abandoned its placer explorations on 
the Cauca and Nechi Rivers, and at the end of the year 
was devoting its attention to the drilling of a property 
on the Force River, a reconnaissance of the West Coast 
country, and the development of some quartz properties. 
In December, the company had three drills at work at 
La Leona placer, owned by Adam Umholz and associates, 
on the Force River. 

On the Rio Grande, a branch of the Force River, the 
Rio Grande Mining Co. installed a hydraulic elevator pre¬ 
paratory to beginning operations in December. Below 
this property is the Gabina mine, owned by Colombians, 
and equipped with one hydraulic elevator. The Colombian 

Gold Mines Corporation was making preparations in De¬ 

cember to begin drilling the Putal and Icabo tracts on 

the Cauca River, in the vicinity of Caceres, where rich 

showings have been obtained by surface pannings. 

There was active exploration on the West Coast and in 

the upper Atrato region. Numerous placer properties in 

this section were offered for negotiation in 1913, but 

only a few actually changed hands. In the Choco Valley, 

the Lewisohn interests sent an engineer to this district 

and did some preliminary prospecting. 
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The Anglo-Colombian Development Co., Ltd., contin¬ 
ued its explorations on the San Juan River and tributar¬ 
ies, especially near Novita, on the Condoto River. This 
is in the platinum region of the West Coast, and the 
company promises to become an important producer of 
platinum as well as of gold. The results of prospecting 
were so favorable that the company extended its holdings, 
and paid out in 1913 on account of property over $200,- 
000. The directors reported to the parent company in 
London in the mid-year that it had developed 13,000,000 
cu.yd. of gold-platinum-bearing sand of good grade and 
that plans were being prepared for a 7-cu.ft. bucket-ele¬ 
vator dredge, to be erected as soon as possible. Doubtless 
the company has increased this yardage of developed 
gravel since the date of its report. 

The Tolima Mining Co., Ltd., a lode-mining operation 
about 30 miles from Honda, paid a dividend of 6d. per 
share and reported favorable results in its exploratory 
work, especially in the Frias mine. Development was 
also done in the Plaza mine, and in the Calamonte prop¬ 
erty, which is under option to this company. There were 
several other high-grade quartz operations, but no large 
])roducers have yet been developed. P]merald mining in 
the Muzo distriet, north of Bogota, by the Colombian 
Emerald Co., of London, was restricted by the govern¬ 
ment, as heretofore. 

There was much interest in supposed petroleum areas 
in the northern part of the country. Owing to political 
agitation. Lord Cowdray announced that his company 
would probably relinquish the broad concession practical¬ 
ly granted to the Pearson interests. Near Turbaco, the 
Cartagena Oil Refining Co., early in January began drill¬ 
ing its third well, two previous wells having encountered 
only small quantities of gas. 

Ecuadok 

The most important mining operation in Ecuador is 
that conducted by the South American Development Co. 
Its mines are situated in the extreme south of the Repub¬ 
lic, in the district of Zaruma, about 50 miles from the 
Pacific port of Puerto Bolivar. This gold-mining enter¬ 
prise furnishes employment for about 500 men. During 
1913 development was vigorously continued, and the 40- 
stamp mill and cyanide plant were in operation through¬ 
out the year. The slime now stored in ponds below the 
present leaching plant will be treated in a slime plant, 
whieh it is proposed to erect in the future. 

At the close of the year, a new w’ater-power plant was 
being put in service. By means of a 60-in. concrete tube, 
the water of the Amarillo River is conveyed a distance 
of 2^ miles to the mill, wdiere, with a vertical head of 
150 ft., 1000 hp. will be furnished. An interesting fea¬ 
ture of the new power installation is the fact that the 
water will be brought to the mill in a concrete pipe or 
tube built on the ground; “Blaw” collapsible steel forms 
were successfully employed in its construction. The crush¬ 
ers and the stamp-mill line shafts will be directly driven 
by water wheels, the water from which will then continue 
to the present water wheels near the river, where air is 
compressed for the mine drills, and power for other oper¬ 
ations is now transmitted by rope. It is interesting to 
note that under the new system the water power is sup¬ 
plied directly wherever possible. 

This company has paid a great deal of attention to 
sanitation at its camp, and recently built some all-con¬ 

crete cottages for its staff, this eonstruction having been 
evolved from a start with native mud huts, then frame 
cottages, followed by frame-and-concrete construction, 
and, finally, by the all-concrete cottages. The effort ami 
accomplishment in sanitation give the camp an enviable 
reputation for healthful conditions. The serious coast dis¬ 
eases have been kept out, not one member of the staff 
having been lost from these causes; there has never been 
a (‘ase of yellow fever in the camp. A system of preven¬ 
tion is conducted; homes are made bug-proof, and sleep¬ 
ing quarters screened; care is taken to remove all gar¬ 
bage ; the ground is kept dry and clean; and an adequate 
sewerage system is })rovided. 

Bolivia 

The output of tin, which is still the leading metal 
product of Bolivia, was handicapped in 1913 by a shortage 
of labor, but, notwithstanding this difficulty, it about 
ecpialed the production of the previous year, when 38,378,- 
696 kg. of barilla (about 60% Sn ) were exported. Silver 
is the next most important metal, the principal producer be¬ 
ing the Huanchaca company, which is also the largest 
producer of zinc ; the greatest problem at this company’s 
mines near Uyuni was the handling of a large flow of hot 
water. Silver is produced by most of the large tin-mining 
companies, and in some cases copper, tungsten and bis¬ 
muth. One of the notably successful companies in Bolivia 
in 1913 was Aramayo, Francke & Co. This company pro¬ 
duced in its last fiscal year 3694 tons of black tin and 
milled in its various plants 37,660 tons of ore; after lib¬ 
eral reservations for depreciation and redemption of de¬ 
bentures, the company paid a dividend of 17^^% and pre¬ 
pared its properties for increased production. The greater 
part of the bismuth supply of the world comes from 
Aramayo, Francke & Co.’s Espiritu mine, in Santa Bar¬ 
bara, and is smelted at the Quechisla works, where a new 
fume-condensing plant was completed in 1913; the com¬ 
pany also produced in its last fiscal year about 109 tons of 
tungsten and 157.42 tons of coj)})er. 

The largest tin prodiu'er in Bolivia was S. I. Patino, 
whose Uncia mines for the first three-quarters of 1913 
were producing at the rate of over 2()(),0()0 quintals ot 
barilla per annum. Besides the Uncia, Japo and Kami 
mines, Senor Patino now controls the Iluanuni mine, 
having an annual output of about 35,000 quintals 
of barilla. Other important tin producers were the Avi- 
caya mine of Dante, Abelli & Co., El Balcon company, 
the Araca mine of Harrison & Bdttiger and the ('ia. Min- 
era de Llallagua; the latter company was particularly 
successful during certain periods and its shares w’ere the 
subject of much speculation. 

AhOKVTIKK RkI'FBLK’ 

Mining in the Argentine Republic is confined mainly 
to the Western provinces on the eastern slope of the 
Andes; those of particular importance are Mendoza, San 
Luis, San Juan, Rioja, Catamarca, Tucuman, Salta, 
Jujuy and the territory of Los Andes. The most import¬ 
ant mining operations in the Republic are those of the 
Famatina Development Corporation, in the province of 
Rioja; this company w'as expected to increase its cop¬ 
per output in 1913, owing to the enlargement of its smelt¬ 
ing capacity in 1912. La Concordia mine, in the terri¬ 
tory of Los Andes, is another important operation in the 
north, its mill producing lead-copper-silver concentrate. 
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The mineral production of the Argentine Republic in 
191the latest official statistics, was as follows: Copper 
in bars, .316,983 kg.; copper ore, 304,402; lead ore, 39,- 
670; lead ore containing silver, 6850; silver ore, 2000; 
tin ore, 15,800; tin ore containing iron, 16,500; vana¬ 
dium ore, 40,543; tungsten ore, 637,170; zinc ore, 72,- 
300; mica, 3161; borate of lime, 557,156; onyx, 228,- 
612 kg. The tin production was mainly from Rioja, 
Catamarca and Salta; vanadium ore from Rioja; tung¬ 
sten ore from Jujuy, Cordoba and San Luis; borate of 
lime from the territory of Los Andes and Salta. Onyx 
from San Luis has been used in the grand staircase of 
the .Jockey Club, at Ruenos Aires, and in the Grand 
I’alais des Champs Elysees, in Paris. 

The Argentine oil fields received increased attention in 
1913. At Comodoro Rivadavia there are 12 wells, hav¬ 
ing an average depth of 1700 ft.; there are eight pri¬ 
vate com}>anies engaged in the petroleum industry in this 
field; the output for 1913 is locally estimated at about 
28,000 metric tons. The Argentine government reserved 
for the state 5000 hectares of oil lands, of which 350 are 
now being explored, with a view of providing a supply for 
the navy; an appropriation of approximately $6,000,000 
has been rec'ommended for a refinery, tankage and other 
c(|iiipment. Oil areas have been reported from time to 
time in the northern provinces, but there has been thus 
far no important commercial development. 

Br.vzil 

The most important mining operation in Brazil, the 
St. .John del Rey, crushed during the first half of 1913 
at the rate of 13,750 tons per month, with an average re¬ 
covery of $11.52 per ton; production during this period 
was restricted by a serious labor shortage, relieved later 
by the importation of Japanese and by the general finan¬ 
cial stringency releasing native laborers from other en- 
t(‘rprises. .\fter August, the monthly crushing averaged 
over 15,000 tons. The rich orebody at the eastern end 
of the lode has continued from the 14th horizon down to 
the 18th and the “G” shaft is being extended to Horizon 
19. The Ouro Preto Gold Mines of Brazil, operated 
throughout the year and was crushing in the autumn 
nearly 6000 tons monthly with a yield of about $5.88 per 
ton. The Con(|uista-Xicao Gold Mines, Ltd., of 48 
Avenida Rio Branco, Rio de Janeiro, installed at Cam- 
pana, Sao Paulo, a 1000-hp. hydro-electric plant and 
hydraulic equipment, including several giants, three 15- 
in. centrifugal pumps for sluicing, pipe lines, and about 
one mile of steel sluiceway, using a high-carbon steel 
plate as a wearing plate within the frame of the steel 
sluiceway. The company began sluicing in the autumn 
of 1913, but we have received uj) to date no report of 
the results of their o])erations. 

The important iron deposits in the state of Minas 
Geraes continued to be held back by the absence of suit¬ 
able shipping facilities. The manganese dejmsits in this 
state are similarly handicapped, but a number of pro])- 
erties, of which the Morro mine is the largest, are able to 
shi]) ore (-arrying 50 to 53% Mn. There are other man¬ 
ganese deposits in the states of Bahia and Matto Grosso. 
The diamond and semi-j)re(‘ious stone industries were not 
so ai'tive in 1913 as ])reviously. 

Other Atlantic Coast Countries 

Paraguay and Uraguay have had little mining devel- 
ojmient, though a few properties have been operated inter¬ 

mittently for a number of years. In Uruguay, a geo¬ 
logic study of the mineral resources has been in progress 
for two years, under the direction of Dr. Maurice A. 
Ijamme, fomerly of Columbia University, who recently 
reported petroleum indications along the Atlantic Coast 
sfjction of Uruguay; a new mining code embodying some 
much needed reforms was promulgated in March. 

The most important event in the Guianas was the build¬ 
ing of an all-steel dredge on the upper reaches of the 
Riviere Approuague by the Compagnie francaise de Mat- 
aroni; the dredge has buckets of 150 1. (5.3 cu.ft.) capa¬ 
city, and began digging in October; it w'as started in 
ground estimated to run 1 to 1.3 grams per cubic meter. 
In British Guiana, where the gold production has declined 
for several years, more gold was sent out in 1913 than 
])reviously; this was from numerous small hand opera¬ 
tions. 

Venezuela 

The petroleum possibilities both of Venezuela and Co¬ 
lombia attracted much attention in 1913 and were the 
subject of many lurid articles in the daily press, 
which printed cablegrams late in December announcing 
that “a great oilfield was being opened under the auspices 
of the Shell and Standard Oil groups in the Maracaibo 
region.” Development of a substantial character was 
undertaken by the Venezuelan Oil Concessions, Ltd., a 
British company that has a concession covering over 3000 
s<|uare miles. An extensive reconnaissance of Venezuela 
was made by the General Asphalt Co., of Philadelphia, 
which had twelve parties in the field each under the di¬ 
rection of an engineer or geologist. In metal mining, the 
most important ojieration was that of the Canadian-Vene- 
zuelan Ore ('o., which was engaged in completing ‘ its 
contract to deliver 304 cargoes of its Imataca iron ore to 
the Alan Wood Steel & Iron C'o., of Philadelphia. The 
Rio del Oro Co., Ltd., operating El Amparo mine in the 
^ uruarv River district in the State of Bolivar, sank its 
main shaft to the 200-ft. level; the production for October 
was 120 tons, containing 518 oz. Mining concessions were 
granted to Augusto Pinaud for La Victoria and El Choco 
gold mines, in Roscio district, in Bolivar. The South 
American Copper Syndicate of London shipped regularly 
from its Oroa group of mines. 

Perts SKI 1913 
By Lester W. Strauss* 

The year 1913 marked no important new enterprises 
as becoming productive, or being carried through, al¬ 
though interest was displayed as to the possibilities of 
Peru’s mineral industry. The established copper com- 
pajiies effected improvements in their plants which will 
mean increased output in the coming year and the pe¬ 
troleum and borax industries are likely to prove more 
important factors in the products exported. 

Copper continued to be the most important of the coun¬ 
try’s mining industries and will undoubtedly show an 
increase over the 1912 (i.e., 27,500 metric tons) produc¬ 
tion. The ('erro de Pasco Mining Co. and the Backus 
& Johnston Co. contributed over 90% of the total. The 
former company (responsible for about 75% of the copper 
output) did not average 50% of its smelting capacity, 

♦Minins enslneer Apartado 1227, Lima, Peru. 
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principally because of the shortage of coal which affected 
its coke production. Its subsidiary, the Morococha Min¬ 
ing Co., in Morococha, has increased its shipments, but 
the maximum results have not yet been attained and vig¬ 
orous development is under way. The new 13,000-hp. 
hydro-electric plant, near Oroya, is expected to be m 
service early in 1914, and wMll serve both tbe ('erro de 
Pasco and Moroc<x‘ba districts, as well as the coal fields 
at Goyllarisquisca and Quishuarcancha; the coal con¬ 
sumption in the Cerro de Pasco steam plants will be ma¬ 
terially reduced, and the railway may be electrified. The 
company’s coal mines at Quishuarcancha were more ac¬ 
tively exploited after the railroad branch to that camp 
was opened for traffic; the Goyliarisiiuisca camp has 
heretofore been the principal source of coal. 

The Backus & Johnston Co. has about compleffid its 
extensive construction (‘ampaign ; the new 29()0-hp. hydro¬ 
electric plant is o})erating satisfactorily and preparations 
to blow' in the new 52x160-in. furnace, and the two 96x 
150-in. barrel converters, are under w'ay at this writing 
(Dec. 10), Blister-copper shipments w'ill be made in 
1914 instead of the present matte and ores ex])orted to the 
United States. The company obtains copper ores from 
the mines it controls, and from custom ores bought in the 
Morococha district. Electric pow'er will be transmitted 

to replace the present steam equipments. 
The plant of E. E. Fernandini, several miles west of 

La Fundicion, continued as a silver-copper smelting plant, 
the matte averaging 1500 oz. silver per ton and 55% 
copper; the year’s output w'as about 1,500,000 oz. The 

silver ores are brought from the ('olquijirca mine and the 

copper ore from Cerro de Pasco. 
The minor shipments of copper ores were somewhat 

increased w'ith the higher price of the metal. Several 
properties w'ere iOider development l>esides those produc¬ 
ing in a small way. The Sociedad Cuivre de Tluaron 
continued developing its properties 35 miles southw'est 

of Cerro de Pasco; there are said to be 100,000 tons of 
12% copper ore “in sight.” The Ferrobamba region w'as 
practically inactive; the treatment problem was studied, 
but w'ithout commercial results. Several properties in 
different parts of the country w'ere optioned by various 
foreign syndicates and sales may eventually be consum¬ 

mated. 
The gold possibilities of Peru have attracted consider¬ 

able attention abroad, principally as to the alluvial de¬ 
posits. Investigations have been under w'ay near the Ecua¬ 
dorean boundary in the north, and in the department of 
Puno in the south, also in the central section w'ithin sev¬ 
eral days’ ride from Cerro de Pasco. In the last men¬ 
tioned region, the Ambo (fold Mines (’o., formed by par¬ 
ties interested in the Amazon-Pacific R.R , was apparent¬ 
ly salted in its exploration work on the Huallaga River. 
An American company was floated to operate on the 
Maranon River, about four days’ ride from Cerro de 
Pasco. La Com pan ia Aurifera Argentina-Peruana w'as 
tbe only successful hydraulic company in 1913. The 
Aporoma Goldfields, Ltd., in the same department 
(Puno) did not produce as expected, owing to the lack of 

water. 
The important vein mines in operation are the New 

Chuquitambo Gold Mines, Ltd. (six miles eastward from 
C’erro de Pasco), wdiich milled during its last fiscal year 
23,673 tons; Andaray-Pasco company (in the province of 
Condesuyos, department of Arequipa), output about 

$3()(>0, U. S. currency, per month; Cotabambas Auraria 
(in the department of Ai)urimac),output$8009 per month. 
The Santo Domingo mine of the Inca Mining Co., in the 
department of Puno, is under option. The development 
W'ork on several ])roperties in the I’ataz region (depart¬ 
ment of Am-achs) and near Naz(‘a (department of Ica) 
appeared to be giving gratifying residts at the close of the 
year. 

Silver mining, as })racticed independent of copper 
smelting, w'as not carried on extensively, barring tbe oper¬ 
ations of the Sociedad Explotadora de Cayllorna, in the 

department of Are<|uipa, and various small pan-amalga¬ 
mation and hyposulphite ])lants. Lead ores carrying silver 
in excess of 150 oz., were more actively ex])loited with the 
higher prices of the metal. The shi])ments were not heavy. 
Lead bars from tbe Vesubio smelter, in the department 
of Ancachs, were exported ; these carry over 700 oz. silver 
per ton. 

Va.vadii m, F(’i;l.s and Bohax 

Of the les.ser metals shipped al)road, vanadium w'as iio^ 
so important as in jirevious years, due to the policy of 
the American Vanadium Co., which controls the Minas- 
ragra property. Tungsten ores and concentrates, to the 
extent of proliably 300 tons, w’ere exported from the 
Concuchos district, “inside” from the p^irt of Chimliote. 
de])artment of Ancachs. Bismuth concentrate shi))ments, 
from E. E. Fernandini’s ])rop(>rty, near his Iluaracaca 
smelting plant, were less than 200 tons. Zinc shipments 
in 1913 were small. Tin dejxisits were re])ortcd lU'ar 
Canta, several days’ ride from Lima, but authentic con¬ 

firmation of the existence of the metal cannot be obtaincMl. 
The })etroleum industry developed oidy in the north¬ 

ern coastal region, received considerable stimulus through 
the entry of the Standard Oil (which controls about 959? 
of the country’s production) and the growing demand 
for the product. The output for 1913 will ])robab1y be 
near 3,()()(MK)() bbl. The Standard Oil controls the Lohi- 
tos Oilfields’ output and through purchase, the controllini 
interest in the London & I’acific Petroleum Co., Ltd., and 
the Lagunitos Oil Co. The West Coast Fuel Co., Ud.. 
is the .selling agent and is al.so controlled l)y the Stand¬ 
ard Oil Co. The oidy indei)endent ])roducer was Faus- 
tino G. Piaggio & Co., Ltd., with a production of about 
11(>,()()() bbl. annually. Oil lands were withdrawn from 
denouncement; several localities, taken up ])rior to Ibis 
decree, were being drilled by local capital. 

The conservation of coal lands was given consideration 
by the ])resent government and several regions, covering 
seams of good coal, were withdrawn from denouncement. 
The government hopes eventually to intere.st outside capi¬ 
tal to open these districts. The Cerro de Pasco mines 
produced over 90% (i.e., about 300,000 tons) of the coal 

mined in Peru. Probably 100,000 tons of coal and (^oke 

are imported annually into tlu' country. 

The borax fields, near the town of Arequipa, owned 

by the Borax Consolidated, Ltd., are to be more actively 

exploited, not onlw because of the recent concession 

granted by the government, but also in view of the heavy 

export tax contemplated by the Chilean government, 

which will affect the company’s operations at their Asco- 

tan deposits, inside from Antofagasta, Chile, The in¬ 

vestigations of nitrate ground in the department of Are- 

qui])a did not prove commercial deposits. 
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By J. P. Hutchins* 

Ijast year was one of general prosperity in the Russian 
Eni])ire, with a continuation of good ])rices and a steady 
demand for the ])roducts of mines and metallurgical op¬ 
erations. Most notable was the great lack of coal and oil, 
the scarcity of these being such as to result in almost fam¬ 
ine prices. 

.Vnthracite coal is selling at a figure twice as high 
as two years ago, and oil is higher than in a long 
tini(‘, partly because of the partial exhaustion of many 
wells and partly because of increasing demand resulting 
from the expansion of industry. The iron business was 
good and it was necessary to im|)ort much foreign iron 
to supply local coiisumjitioii. Producers of copper had a 
good year, the duty of about 7c. per Ih. being ample pro¬ 
tection against foreign conijietition. The gold mines did 
fairly well, the total ])roductioii being about the .same as 
last year and .somewhat less than in 1911. IMatinum, 
under the stimulus of continued high prices, had a good 
year without discouraging fluctuations in the price. 

Gold 

The estimated gold prodmdion in 1913 was about $30,- 
000,000, of which about 90% came from Siberia; about 
9.5% also came from placers. This is somewhat disap- 
])()inting, as being le.ss than predicted. No important 
discoveries of new gold fields were chronicled, although 
active searching for deposits near present rich, deep 
placers was conducted. Explorations of the extreme north- 
(astern part of Siberia, opposite Nome, Alaska, are said 
to have shown tlu> existence of placers of a character 
and richness similar to those on the Alaskan shores. But, 
owing to prohibitions of several kinds imposed for 
strategic and other reasons, and also because of their inac¬ 
cessibility and other hostile conditions, no notable addi¬ 

tion to gold production resulted. 
The extension to the southern part of Siberia of trans¬ 

portation facilities by railroad and steamer and the 
opening of new country by the Amur railroad should soon 
help to increase the production of gold. Mongolia, now 
being a.ssimilated by Russia, will eventually (*ontribute. 
Heretofore it has been dangerous country, hut several 
important expeditions are (‘ontemplated to explore its 
gold-mining jiossihilities and these will he sent out as 
soon as the process of assimilation is sufficiently advanced. 

Instead of intolerant restriction a beneficent liberality 
has -dictated the Ru.ssian jiolicy of treating its alien peo- 
ples; Russia is much more liberal than popularly sup- 
po.sed. This has an important hearing upon the future of 
gold mining. As the southern boundary of the Russian 
Empire continues to he pushed south, a region that pro¬ 
duced gold before historic times, as evidenced by the dis¬ 
covery of numerous ornaments in prehistoric gravels, 
will again be exploited and by modern methods, after cen¬ 
turies of unproductiveness due to its occupation by 

nomadic and warlike tribes. 
Drift mining in the Lena River region increased over 

1912, hut is still below the level of 1911, when nearly 
$1(),()01),()0() was produced. In 1912, a .serious strike in 
this region resulted in decreased production, and the 

•Mining enplnetM-, 20 Galernaya, St. Petersburg, Russia. 

exhaustion of some of the richest ground, which 
contained about $15 per cubic* yard over a width of pay 
channel of about 1300 ft., has helped the decline. It is 
possible that the Lena region has passed its zenith. The 
regions of the Amur, A"eni.sei and Ob Rivers and of the 
Ural Mountains, about held their own, but the lack of 
new developments indicates a gradual future diminution 
in yearly yield. It had been hoped that the installation 
of dredges would result in a large increase but this did 
not prove to be tbe case, principally because most of the 
dredges were failures, the result of fitting with machin¬ 
ery too weak to meet even the generally easy conditions. 
Dredges were aI.<o installed where the conditions made 
success impossible. 

The mistake of assuming, without proper investigation, 
that ground adjacent to formerly rich areas is work¬ 
able and that worked areas have been so carelessly worked 
as to still contain important amounts of gold both in 
the workings and in the tailings, has been made again and 
again. In the Russian Empire, particularly, it is best to 
avoid mines once worked by opencutting, when consider¬ 
ing the installation of dredges. 

Several dredges are now being installed in Siberia 
where the conditions make failure certain. Poor, frozen 
gravel, big boulders and hard bedrock are unfavorable fac¬ 
tors , and the dredges themselves are so poorly adapted to 
combat the conditions under which they must work, that 
they could not succeed, even in ideal ground. The suc¬ 
cess of the heavy American type of dredge, under difficult 
Siberian conditions, has been more noteworthy than ever. 
One American dredge with a log washer, such as is u.sed 
in North ('arolina, was worked in extremely clayey but 
rich gravel, much of which averaged more than 50c. per 
cubic yard. 

Gold Quartz Mining 

No important developments of gold vein mines were 
made in 1913. The few in which foreign capital is in¬ 
vested had a precarious year. The future for quartz 
mining in the Russian Empire is not thought to be bril¬ 

liant. 

Platinum 

The platinum industry had a prosperous year, the high 
prices of about $40 per oz. continuing. The marketing of 
platinum is in the hands of a group which both produces 
and controls about 75% of the Ru.ssian production, or 
671/^% of the world’s production. Thus the price has been 
controlled and the violent fluctuations of 10 years 
ago are past. No new and extensive platiniferous 
gravels have been discovered. Reports come frequently of 
the discovery of lodes which have all proved to be only 
small ga.«h veiulets of chromite in the dunite, which seems 
to be the important matrix. 

Dredging operations for platinum in the Urals had a 
good year. The physical conditions here, except for a 
considerable content of clay, are favorable to dredging; 
the gravel is free, shallow, has few big boulders and rests 
on an easv bedrock. The dredges u.sed in the Urals are 
generally of : ])oor type; the best is an American design 
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of ovt'r 10 years ago. The iiitroduetion of proper elay 
disintegrating devices is badly needed, for it is not nnlike- 
ly tliat more than 25% of the platinum is lost with the 
inefficient devices now in use. It is not difficult to dis¬ 
integrate clay with machinery of ])roper design. 

About one-third of all platinum sold is used in den¬ 
tistry, one-third in jewelry manufacture and the rest in 
making scientific apparatus and for miscellaneous pur- 
})oses. I’latinum alloyed with about 25% iridium makes 
the strongest and hardest of precious-metal settings for 
jewels. 

GOfPKK 

The estimated copper production for 1913 is 44,00(t 
tons, or about 10,000 tons more than in 1912. The price 
of copper in Russia, due to the heavy demand and the 
protective duty, rules 25 to 33;\% higher than in Lon¬ 
don and Xew York. Foreign c-apital is largely interested 
in copper mining and produces about one-half of the total 
amount. Of the copjxw produced, about 259^. 1-9^ 
and 3% came from the Urals, Caucasus, Girghiz Steppes 
and from (‘hemiial works as by])roduct, res])ectively. 

Thon 

Good business conditions were mainly responsible for a 

prosjierous year in iron but there are being placi'd large 

orders for armament and railway eiiuipment; the next 
few years prumi.<e ])rosperity, for billions of dollars are 
to be spent for these puri>oses. South Russia, by its for¬ 

tunate juxtaposition of good iron ore and coking coal, 

controls the industry; the estimated production is 2.500,- 
000 tons pig iron, 2.20(t,000 tons l)illets, blooms, etc., and 
about 1,500,000 tons of iron and steel finished ])roducts. 

The Ural Mountains region makes excelhmt iron with 

charcoal; the estimated ])roduction is 1,000.000 tons pig 
iron, 750,000 tons billets, blooms, etc., 725.000 tons fin- 
isbed iron and steel ])roducts. I’oland ])roduced about 
410.000 tons ])ig iron, 525.000 tons r)looms. billets, etc., 
and about 108.000 tons finished products. The Moscow 

region produc(*d about 90.000 tons pig iron, 150,000 tons 
blooms, billets, etc., and 1 lo.ooo t(ms finished ])roducts. 

Co.\L 

The estimated coal production for 1913 is 33.000,000 
short tons, a considerable increase over 1912. The high 
price of coal, due to industrial expansion and decrease in 
oil output, had a stimulating effect, and at present there 
is great activity in opening coal mines ; coal now sells for 

about twice as much as two years ago. The region tribu¬ 
tary to the Don River produces about two-thirds of all 
the coal mined in Russia and about one-sixth of this is 
anthracite of good fpiality. 

Siberia has no first-class (‘oal mines, though good cok¬ 
ing coal is said to exist on Saghalien Island. .V lack of 
good seaports and the fact that the island is surrounded 
by deep ice for several months, together with other ob¬ 
structions to easy transportation, have discouraged inten¬ 

sive exploitation to date. 

Gil 

The estimated production of oil was 516,000,000 poods 
(one pood e(|uals 36.11 English pounds). The annual 

production of the Baku region further decreased in spite 
or rather intensive drilling in the attempt to find more 

oil deposits. 

The demand increased and the supiily diminished with 
a resulting high price. Much is said of a so called fuel 
famine during 1913, and it would a])])car that the dimin¬ 
ishing supply of oil will cause present users to change to 
other fuel such as coal. 

Much wood is still burned in Russian cities and towns; 
St. Petersburg, for instance, burns more wood than coal, 
'i'his fuel is transported hy canal from the extensive for- 
I'sts and is still cheap, costing in St. Petersburg about 88 
per cord, delivered. \V(H)d is burned on the railways from 
St. Petersburg to the German frontier, and also to Si¬ 
beria. As these forests are cut, the demand for other 
kinds of fuel grows, and with the expansion of industry 
it may be said that the future for fuel prices is particular¬ 
ly bright. 

L.\ BOR 

The jiroblem of getting enough good labor is a difficult 
one everywhere in the Russian Empire. Due to an emas¬ 
culating iiaternalism, civil and religious, the laborer has 

been treated in such a way as to lose all self-reliance and 
enterprise. “God will take care of us” is his creed, and 
inefficiency is the result. The Russian laborer should be 
the finest in the world. Only the fittest of the babies sur¬ 
vive, due to ex])osure and lack of care, and existence in 

a climate where one must work hard during a short 
summer to be able to survive during a long winter, makes 
for efficiency. As an instance, the laborer in Klondike 
is tbe best I have ever employed, while the trojiical laborer 
is the most inefficient. The Russian laborer, curiously, is 

rather more like the tro|)ical than the arctic labonw. 
Furthermore, he is encouraged to keej) the too numer¬ 

ous holidays, and being ignorant of how to read or to 
amuse him.self otherwi.s(‘, he gets drunk. Drunkenness is 

the curse of the Russian laborer. 
The efficient foreman is hard to find in Russia. Indi¬ 

vidual enterprise is not encouraged, and as a result, even 
where labor is often only 25c. per day, the cost of work, 
particidarly where some skill is recpiired, may be more 

per unit than where wages are $2.50 per day. 
Probably num* than 9n9( of the 112,000,000 pi'asants 

in Russia are illiterate. It will be only when education 
becomes more general and Ivan Ivanovich has the chance 

to learn to cultivate an aptitude quite as great as that of 
any other European jieasant, that working costs will de¬ 
crease greatly here. 

Policy towakd Fobkiox ('apital 

Russia needs foreign capital more, probably, than any 
other civilized country. No country has so great un- 
develo])ed resources in agriculture, grazing and manufac¬ 
turing, and nowluwe are there great<‘r opportunities for 
making imjirovements even in such elemental processes as 
simple agricidture. One needs 10 days to travel across 
the Russian Emjiire, from the Baltic to the Pacific; and 
it all is fertih* and ca])able of prodiun'ng huge crops; still 

only a small part is cultivated and this in a most jirinii- 

tive way. There is being built in east Siberia a railway 
1200 miles long witbout one mechanical excavator being 
used, nor even a drag .<!craper. Many similar instances 
could be quoted. But when one begins to investigate with 
the idea of investing capital to take advantage of the ap¬ 
parent opportunity, a discouraging arrav of obstacles is 
found. One of the principal is the poliev toward 

foreign capital, which, while intended to be friendly, is 
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ill ronlity liostile, since it allows to exist a mass of laws 
which limit and harass the foreiJ^ner. For instance, a 
foreifjn mining company in certain regions must have a 
J.’essian manager. In other regions only a small num- 
licr of foreign laborers (*an he employed and in other 
parts no foreigners at all can be employed without first 

petitioning the governor. Naturally, a foreign corpora¬ 
tion wants its affairs administered by a man it knows, 
and is discouraged by such lav'^s. Mining laws an; awe¬ 
inspiring in their number, complexity and the variety of 
their interpretations and administrations. The duties on 
foreign mining machinery are often prohibitive. 

The aggregate value of the mineral production ol 
Australasia during 191.‘1 will fall c(»nsi(leral)ly short of 
that for the previous year. The gold yield of all the states 
shows a falling off, but both New South Wales and 
(fueensland show satisfactory advances in the production 
of iinlustrial metals. Ojierations wen' checked t'(»r a time 
at various centi'rs, but generally work jirocei'ded steadily. 
The same degree of attention was not given to the min¬ 
eral industry as in ])revious years the favorable seasons 
ctusing a diversion of energies to other channels, and 
(•(i!'se(|uently prosjiecting operations were more or less 
neglected. 

Gold 

J'he acconijianying statement shows the gold yield of 
Australasia for 1912 and 1914, the tigun's for 1914 being 
estimated from the {irodiu-tion of the first ten months. 

Western .Australia is still the largest contributor, the 

GOLD PHODI CTiON OF AFSTHALASIA 

1 ini' (>unce.s 

1!»12 1013 

Wc-iKTn Australia. 1,2,-12,ti.VS 1,2S0,(K)0 
Victoria.   4St),13l 12tl,n(Xl 
Queensland. 347.94(i 2(i4,r(K) 
New South Wales. .. n).),20.i 14>,'MX) 
Tasmania . 37,073 3>,!K)() 
.South Australia and Northern Territory. 11,.33.V 0,(XK) 

Coinmonwealtli. 2,32r>,33.S 2,l(i4,(M)0 
New Zi-alaml. 31ti,ti<17 3r>l,(MH) 

Total ounees.   2,()42,(H)'> 2.;>lS,()tK) 

oiitjuit b(‘ing largt', but showing a considertible tiecline 
compared with ])rt;vious years; althttugh there have been 
some recent developments, they Imve not been of such 

extent as to indicate cessation of tin* downward tendency. 

N'ictoria is next in importance for its out])ut of gold, 
hut in this state also develo])ments at the deejier levels 
have shown reduced values, anil cons('(|ueutly the yields 
from the mines on the obl-esfablishetl fields, such as Ben- 

iligo and Ballarat fall considerably below the average. 

In (Queensland the decrease in the production was ])ar- 
ticularly noticeable, but tlu' deficiency was more than 
counferbalanced by the increased output of the industrial 
metals. There was again a falling off in the returns from 
all the ])rinci])al fields, such as Charters Towers, (Jynijiie, 
Blount Alorgan, and Etheridge, and under existing condi¬ 
tions any immediate improvi'iueiit cannot be hojicd for. 
The deep sinking ])roposed at Charters Towers was turned 

down by the government on the ground that the report of 
the Itoard of Inquiry showed that the financial proposals 
Were inadequate, and the scheme or its suggested alterna¬ 
tive would affec't only the two apjilicant conqiauies, and 
only remotely benefit other mines if successful. 

Ill New South Wales flu're were no new develojunents 
of significance during the year, and as in Queensland, 

*Dcniirtment of NIines, Sidney, N. S. W. 

milling for the industrial metals commands most atten¬ 
tion. d’he yield was mainly (‘ontrihuted by the estab¬ 
lished mines on the Cobar and Wyalong fields, and by the 
dredging plants. In this state as in the other Eastern 
States, the waning jiroductiveness of the gold mines and 
the ah.sence of any discoveries which are likely to arrest 
the decline are matters of much concern when the future 
(»f the industry is considered. 

The output from Tasmania and South Australia, as also 
from the Northern Territory compares unfavorably with 
that of previous years. The yield from the Dominion of 
New Zealand, as disclosed by the returns for the first 
ten months, shows an increase on that for the previous 

year. This is mainly duo to the advance in the output 
from the Waihi mine. The latest news indi(‘ates favor¬ 
able development in the reef struck between the No. 4 
and Xo. 4 shafts at the 130()-ft. level, which is believed to 

be the Dreadnought. Considerable work was being car¬ 

ried out on the upper levels with the object of attacking 
tlie arc hes on the Martha and Welc'ome lodes. 

SlI.VKK AM) Ekai) 

The preliminary rettirns indic'ate that the value of the 
output from the silver-lead mines of New South Wales 
fen- the war 014 will sliow an advance over 1912, whic-h 
was a rec-orcl for the state. As usual, the chief contribu¬ 
tion IS from the mines on the Broken Hill field, where 

operations have had satisfactory results. 
'I'lie acc-om))anying statement shows the output of silver 

and lead from the mines in Xc'w South Wales. 

SILVKH AND LKAD 

In Hullion In Conoentratps, Exported 

Year Silver, Oz. Ix'ad, Ton:; Silver, Oz. I.ead, Tons 
niio .5.1!)(i,323 94,818 7,608,336 85,035 1<)11 .j,'/31,4CiS 94,968 8,797,677 111,795 
191-2 5,220,ri3S 101,811 8,293,711 97,736 

T’he value of the output for the first nine months of 

1914 shows an inc rease of £284,164 over the same period 
of 1912, and is an inclic-ation of the progress which has 
been made. D' more skilh'd labor had been available the 
output would have been much grc'ater. 

Coi'I'KK 

'Fhe figures given c-ontain an estimate so far as the pro- 
duc-tioii of the last six weeks of 1914 is conc*ernecl. It 

may he expected that the total ])roduced in Australia for 
1914 will he 44,500 long tons. 'Phis indicates a set-back 
of ap|)roximately 2000 tons c-ompared with 1912. This 
clec-rease is ac-c-ounted for by the long period of idleness 
fc>rc-ed upon some of the Queenslatid mines through 
strikes. 

Generally speaking, Australia has not responded to the 
improved pric'e that has ruled for the metal during the 
ettrrenf year. Within the Commonwealth itself no new 
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copper enterprises have been entered upon, but it is pos¬ 
sible that during the next year mines in Papua, which 
have been undergoing moderate development during 1913, 
will reach a producing stage. There is ample room for 
fresh copper-mining enterprise in Australia if the state 
governments, who control all the railroads, could be per¬ 

suaded to connect well known copper fields with the rail¬ 
way system. The only state which seems to recognize the 
value of her base-metal resources in Queensland, and as a 
result that province has jumped from a very insignificant 
position into the forefront of Australian copper producers. 

Queensland will account for 23,000 long tons, which 
will be a shade less than her production for the previous 
year. Both the Mt. Elliott and Hampden mines in the 
Cloncurry district were tied up for several months through 
strikes, otherwise Queensland would have eclipsed her 
previous record. The extension of the railways by the 
government continues, and presently it is expected that 
Mt. Cuthbert will add materially to production figures. 
Mt. Oxide, another high-grade mine in the Cloncurry 
field, is perhaps too remote to be considered as an impend¬ 
ing producer. Upward of 100 miles of railway will re¬ 
quire to be constructed before the rich ores of Mt. Oxide 
will reach the market. Mt. Morgan, the famous old gold 
mine, will probably contribute 8500 tons to the Queens¬ 
land figures. It is confidently expected that from March 
of next year Mt. Morgan will produce at the rate of 12,000 
long tons per annum. 

The New South Wales production wdll also show a 
falling off. During the past two or three years, the state 
production has consisted mainly of the output of the 

Great Cobar property. The early promise of lOUO tons 
per month from this mine has never been realized, and it 
may be expected that Cobar will have averaged about 500 

tons per month for the current year. It is improbable 
that the state’s })roduction for the year will exceed sooo 
tons, which is a drop of approximately 1000 tons when 

comj)ared with the previous year. The old Lloyds Bur- 
raga mine and the Xymagee property are now being 
brought into production again, but through lack of rail 

facilities, it cannot be said how long they will remain in 
operation. It will depend entirely on the price of the 
metal. 

A])art from the Mt. Lyell operations, Tasmania 
can hardly be considered a copper ])rodueer. The total 

for the state may be put down at 5200 tons, of which Mt. 
Lyell will account for 5000 tons. This company has 
now overcome the disorganization resulting from tlie 
disastrous fire, and it may be expected that next year will 
produce an additional 2000 tons. 

The condition in South Australia is much the same as 
it is in Tasmania. In this case the Wallaroo & Moonta 
is the principal producer, and should account for fiOOO 

tons. The state’s production for the year will be about 
6500 tons. 

The conditions in Western .\ustralia have not altered 
materially during the year. From Whim Well and Phil¬ 
lips River, and sundry smaller shows (*ombined, ap])roxi- 

mately fjOO tons of co])per have been won, which is a few 
hundred tons in advance of the record for the preceding 
year. 

By H. F. Mauhtott* 

The earlier monthly outputs of gold from the mines 
of the Witwatersrand indicated for the year 1913 a de¬ 
cided increase over the production for the previous year, 
W'hich itself was a record for these fields and constituted 
over 39% of the world’s production. The strike of white 
employees, however, in the middle of the year seriously 
affected mining operations, and as a result the whole in¬ 
dustry suffered from adverse economic conditions during 
the latter part of the year, with the result that there is a 
reduction of total output below the amount recorded for 

last year. 
Looking at Table I, it will be seen that, although the 

scale of milling increased, there is no corresponding in¬ 
crease in the output of gold. In fact, the yield fell to 28s. 
per ton, or about Is. lower than the previous year, the 
29.2s. quoted being unduly high, owing to the inclusion 
of the abolished gold reserves, which accounted for about 
0.3s. per ton milled. This year’s yield cannot be taken as 
the result of normal methods of working. In this con¬ 
nection, it is of interest to note that the portion of waste 
roc-k assorted at the surface is also lower than previous 
records, being about 111/2% of the tonnage hoisted during 
the year. 

ClIAXGES IX OpERATIXG COMPANIES 

There were in December, 1912, 53 producing companies 
on the Witwatersrand fields, having 9440 stamps and 277 

•Mining engineer, Eondon Wall Bldgs., Bondon, E. C., Eng. 

tube mills at work. The only combination to be recorded 
is that of the Knights Deep with the Simmer & Jack 
East, two East-Central Rand companies. The former 
company absorbed the latter as from July 1, 1913, having 
exercised an option to do so after a period of joint work¬ 
ing. During the present year the Cinderella Consolidated, 
which, with 80 stamjis and three tube mills, had been 
milling on a restricted basis, decided in June to close 
dowui its battery ])ending the attainment of an improved 
]>osition underground, and, later, at the close of the year, 
on account of the abnormal conditions jirevailing, it was 
found advisable to suspend all work on the property. It 
vas considered ex])edient also to suspend operations on 
the Jupiter mine in the latter part of the year owing to 
the inability to w’ork its low-grade ore profitably on the 
existing scale of operations. This mine was, with 120 
stamps and six tube mills, crushing at the rate of 30,000 
to 40,000 tons per month. The year witnes.sed the passing 
of the second Treasury mine; the cessation of its opera¬ 
tions in July was somewhat precipitated by the strike of 
white employees. This small outcro)) mine of 29 reef 
claims, working in-the central part of the Rand, has milled 
above 1,300,000 tons and distributed in dividends £542,- 
000 since the commencement of operations. 

The foregoing adverse factors in the producing capacity 
are counterbalanced by increases in capacity in other 
mines, and also by the advent of the Van Ryn Deep, a 
new producer situated in the Eastern Rand in the vicinity 
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r,i the X"ew Kleiiifontein, New Modderfontein, and Brak- 
paii mines. The plant, consisting of 80 stamps and eight 
tube mills with a capacity of 40,000 tons per month, was 

TABLE I. TRANSVAAL GOLD PRODUCTION 

Witwatersrand District 
V'alue per Outside Total Value 

Ton .Milled, Mines, for 
Ye.ar Tons Milled Value Shillings Value Tran.svaal 

1884-89.. . 1,000.000 £2,440,000 48.8 £238,231 £2,678,231 
1890. 730,(XK) 1,735,491 47.4 134,1.54 1,869,645 
1891. 1,154,144 2,.556,328 44.2 367,977 2,924,305 
1892. 1,979,3.54 4,297,610 43.3 243,461 4,541,071 
1893. 2,203,704 5,187,2(«> 47.0 293,292 5,480,498 
1894. 2,830,885 6,963,100 49.2 704,052 7,667,152 
189.5. 3,456..575 7,840,770 45.2 728,776 8,569,555 
1896. 4,011,697 7,864,341 39.2 739,480 8,603,821 
1897. 5,32.5,355 10,.583,616 39.7 1,070,109 11,653,725 
1898. 7,331,446 15,141,376 41.3 1,099,254 16,240,630 
1899. 6,872,7.50 15,067,473 48.8 661,220 15,728,693 
19(K). 459,018 1,510,131 65.8 1,510,131 
1901. 412,(X)6 1,014,687 49.2 81,364 1,096,151 
1902. 3,416,813 7,179,074 42.0 74,.591 7,2.53,665 
1903. 6,105,016 12,146,307 39.8 442,941 12,589,248 
1904. 8,058,295 15,.539,219 38.5 515,590 16,054,809 
190.5. 11,160,422 19,991,6.58 35.8 810,416 20,802,074 
1906. 13,.571,.5.54 23,61.5,400 34.8 964,.587 24,.579,987 
1907. 15,.523,229 26,421,837 34.0 981,901 27,403,738 
1908. 18,196,.589 28,810,.393 31.6 1,147,217 29,9.57,610 
1909. 20,543,7.59 29,9(K),3.59 29.1 1,025,429 30,925,788 
1910. 21.432,.541 30,703,912 28.5 1,297,823 32,(Kn,735 
1911. 23,888,2.58 33,.543,479 28.1 1,498,0(M1 35,041,485 
1912. 25,486,361 .37,182,796 29.2 1,.574,76.5 38.7.57,560 
1913 (est.). 26,084,0(K) 36,437,(K)0 28.0 1,550,(KK) 37,980,000 

started ii]) in August with an ore reserve in the mine 
standing at over 1,400,000 tons valued at 39.8s per ton. 
It was somewhat unfortunate that this company should 
have made its entrance at a time coincident with the 
strike of white miners, which was serious in this part of 
the field. 

Technical I’koohess in Tkeatmknt 

There are no radical changes to he recorded in the 
gold-extraction ])rocesses in use on these fields, and resi¬ 
dues are now reduced to a low figure indeed, probably about 
l.os. per ton. The Butters filter ])rocess figures prom¬ 
inently in new designs. The Dorr continuous thickener 
for improving the condition of slimes before filter jiress- 
ing is engaging the attention of metallurgists. l*erha]>s 
one of the most important features in recent practice is 
the tendency to reduce the length of tube mills. A length 
of 16 ft. () in. or under ap]iears to give a higher efficiency 
than the old standard length of 'i,'l ft. 6 in. Table IT 
is of interest in showing the relative use of stamps and 
tube mills in recent years. 

TABLE II. STAMPS AND TUBE MILLS 

Stamps at Tube Mills Duty per 
Work at Work Stamp per Day 

1909 Decemlier. 92.50 148 6 8 
1910 December. 91.50 184 7.2 
1911 December. 9.56.5 244 7.9 
1912 Deceml«-r. 9440 277 8 4 
1913 September. 9330 282 8.8 

Development in ^Iininc. Methods 

The advantages of the sandfilling of worked-out stopes 
are now fully recognized on the Hand, and considerable 
progress has been evinced in this direction, the Hand 
Mines, Ltd., having sent down about 3,()00,()()0 tons since 
the inauguration of this work on some of their mines 
about three years ago. Among the more recent modifica¬ 
tions in sandfilling practice may he mentioned those of 
the Cinderella CVmsolidated, Witwatersrand Deep, Hohin- 
soii Deep, and Simmer & Jack. At the first-named mine, 
sun-dried and practically neutral sands are conveyed in¬ 
termittently down the vertical shaft through a wooden box 
launder before being mixed v'ith the water necessary for 
the subsequent eonveyanee to points of deposition under¬ 
ground. At the other mines the utilization of current 
sands, dewatering at the surface, lowering through bore¬ 
holes, and open-launder distribution underground are 

primary features of the process. The question of a suit¬ 
able lining to withstand the excessive abrasion by the 
v/ater-borne sands is now in a fair way to he overcome. 

The continued increa.se in the number of machine drills 
at work is noticeable, having advanced from 3400 in 1908 
to 5600 in December, 1913, and now to a total of 6000. 
The Union Government Mining Engineer’s report classi¬ 
fies the drills in commission in December, 1912, as fol- 
h.ws: Large reciprocating piston machines, 58.4% ; small 
reciprocating piston machine, 23.3% ; air-feed hammer 
machines, 15%; hand-hammer machines, 3.3%. There 
has been a continued increase in the proportional tonnage 
of rock stoped by small drills, and this increa.se will 
])rol)al)ly continue on account of the shortage of hammer 
hoys. Great improvements have undoubtedly been made 
in drill manufacture, which is satisfactory, as it is in this 
direction that the effect of a deficient labor supply can 
he.st he minimized. Xew regulations regarding under¬ 
ground drill sharpening again drew attention to detach¬ 
able bits, while mechanical sharpening of drills is on the 
increase. 

As regards the handling of large quantities of ore un¬ 
derground by the latest methods adopted, reference can 
he made to the comprehensive paper by R. C. Warriner 
(Journ., So. African Inst. Eng., April, 1913), This 
paper forms a standard treatise on this highly .sjiecialized 
branch of Witwatersrand mining practice. 

Another phase of mining practice that shoidd be re¬ 
corded is the adoption of the circular type of shaft for 
special purposes. The precedent recently set by the 
X'ew Modderfontein in this respect has been followed 
during the year by two important companies, the City 
Deep and the Crown Mines, where shafts of dimensions 
similar to that of the Xew Modderfontein, 18 ft. diameter, 
were started. The Modder shaft is equipped for both hoist¬ 
ing and ventilating ])urposes; the others are being put 
down solely for ventilation. The City Deep shaft is to he 
carried to a depth of 2300 ft. at an inclusive cost of £70,- 
000, and is estimated to have an air capacity of 300,000 
cu.ft. per min. Electric blasting is used in this shaft. It 
should he mentioned at this point that the subject of elec¬ 
tric blasting, in view of the insistent demands for im¬ 
proved health conditions underground, v;as one of the 
mo.8t discussed questions on the Witwatersrand field dur¬ 
ing the year. Electric blasting had been previously tried, 
and has been the usual practice in certain Transvaal col¬ 
lieries, but the Meyer & Charlton was the first gold mine 
to install a complete equipment for its whole mine this 
year. The results are being watched with interest, hut it 
is doubtful whether electric blasting will prove generally 
i^uitable to Rand mining operations. 

Eastern Rand Activity 

Activity continued in this important extension of the 
Rand mining field. The A^an Ryn Deep entered the list 
of producers, Modderfontein B. and Geduld enlarged 
their reduction works, and the reef disclosures in tlu' Afod- 
derfontein Deep Levels and Government Gold Alining 
Areas resulted in the decision to erect milling plants 
forthwith on both these mines. The Xew Alodderfontein 
operations continue to he highly .satisfactory The grade 
of the ore developed continues to increa.se and is higher 
than that mined during the year. Brakpan experienced 
a set-hack caused primarily by a subsidence of ground 
which hampered mining operations, and the difficulties 
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were aggravated by the recent labor disturbances. The 
No. 1 shaft of the Springs Mines, Ltd., (-ut the reef at 
0-132 ft., assaying 25.2s. over a width of 34.9 in., and this 
was followed by the intersection of the reef further south, 
assaying 24.7s. over a width of 53 in. The develo])inents 
fiom these two outlying shafts will add materially to the 
knowledge of the district. Both the Rand Collieries gold 
mine and Rand Klipfontein were obliged to suspend de¬ 
velopment o})crations owing to exhaustion of funds. 

La BOH 

Labor in all its aspects was given predominant con¬ 
sideration during the year. Energetic endeavors were made 
to further minimize the prevalence of miners’ ])hthisis. 
The miners’ phthisis committee was instrumental in <*ol- 
lecting valuable information regarding the incidence of 
the disease, and formulated definite proposals for its ])rc- 
vention. These are endiodied in regulations now in force. 
A bacteriological institute was founded, and quite recently 
tbc Chamber of Mines arranged for an independent in- 
TABLE III. LABOR EMPLOYEES I\ TRANSVAAL GOLD MINES 

Native Death Rate 
Whites Natives per 1000 

1910 25,376 191,7X4 35 72 
1911 2.5,108 194,286 31 01 
1912 24,334 206,121 28 83 
1913 Jan. 24,697 213,333 

Mar. 25,013 226,.549 
May. 25,075 218,262 
.July.... 24,174 194,789 
Sept. 22.922 169..526 12 mo. ' 29 ()9 

and Sept. / 

vestigation of the health conditions of the field; for this 
purpo.se Colonel (iorgas, of Panama fame, is now on the 
Rand. Toward the close of the year an economic com¬ 
mission was appointed. Its duties are to deal with ques¬ 
tions arising out of the strike and to obtain expert evi¬ 
dence on the local conditions as comjiared with those 
of other of the world’s mining fields. 

The supply of native labor showed a serious diminution 
after the strike. Recruiting was temporarily prohibited 
during the disturbances, and the position is rendered 
more difficult by the prohibition of the recruiting of tropi¬ 
cal natives, thus affecting the total force hy about 8%. 

Diamonds, Coal and Base Metals 

Recent Transvaal diamond outputs (chiefly from the 
Premier mine) are shown in Table IV. 

SI 

TABLE IV. DIAMOND OLTPl’T 

Gros.s Recpipt.s 
Carat.s Total p<T Garat 

1910 2,090,068 £1,317,715 12.6s. 
1911 1,843,341 1,628,876 17.7 
1912 2,131,406 2,386,979 22.4 
1913 1,081,995 1,482,510 27 4 

The select committee dealing with the pro|K)sed formation 
of a diamond-cutting industry has i.xsued its rcfiorls but 
no fresb legislation has resulted. 

The output of coal shows an increa.se over previous 
yearly results, as in 'Fable V. 

TABLE V. COAL OfTPl T 

Gross Receipts 
Tons Sold Total is-r Ton 

1910 3,970,(KX) £986,2(H) 5. Os. 
1911 4,344,000 1,021,(KM) 4 7 
1912 4,752,000 1,(H5,0(K) 4.4 
1913 .5,160,(XX) l,127,tXK) 4 4 

(estimated) 

A 20-fl. st'ani of coal is reported at Warmbaths, north 
of Pretoria, but this and similar deposits only add to the 
already keen internal competition. 'Flic coal re.xources of 
the Transvaal have been roughly estimated at some 3G.- 
(|(K>,(M)0,00() tons. 

Tin outputs obtained from the Rustenberg and Water- 
berg districts increased from 2900 tons in 1912 to jdiout 
3400 tons in 1913, while slightly cnhaneetl prices in¬ 
creased the sales from ^3(58,000 to £429,000. 

Practically all the copper produced in the Transvaal 
comes from the ile.xsina mine, which is situated in the 
c.vtremc north of the })rovince. 'Fhis mine is now using 
its enlarged iilant, and as the railroad reached the mine 
at the close of the year a considerable expansion of o])era- 
tions is ex])ected. Last year the price realized for the 
1(519 tons of 4(5.(5% concentrate sold was £49,112, while 
for the nine months ending Sejit. 30, 1913, there were 
3395 tons of 43.9% concentrate sold for £90,400, so that 
the year 1913 is a record. 

Endeavors have been made to establish an iron indus¬ 
try in the Pretoria district, whilst oil-shale areas and a 
carbonate of .^oda prospect have been the subjects of in¬ 
vestigation, but no definite develojinients have yet been 
annotiiu'ed. 

All these recorded outptifs from the 'Fransvjial for 191:5 
amount to about £42,(500,000, this being practically the 
same figure as for tlu“ previous year. 

By Kihby 'Fhomas* 

During 1913 the Sudbury district of Ontario continued trict, and during 1913 fhi.s company indicated its inten- 
to be the chief source of the world’s nickel, furnishing tion of entering into the production of nickel in a large 
al.'out 50,000,000 11). (estimated), or more than 80%, way. 
Notable ])rogress was made in the Sudbury district during The Ganadian ('opper Co., the operating branch of the 
PG3 in mining and metallurgical efficiency, and eijuip- International Nickel Co., during 1913 improved and 
ment for the large expansion of the industry was in- enlarged its smelting plant at Copper Clilf, (Intario, and 
stalled. The proven ore reserves were greatly increased began the developments of the large deposit on the Frood- 
by the results of extensive explorations made during Stobie “offiset,” known as No. 3 mine. Tie re several years 
1912 and 1913, and several important negotiations were Qf extensive drilling is reported to have indicated an ore- 
(•oncluded. As a result of negotiations during 1912 a body, not formerly known, of more than 30,000,000 tons, 
strong new (rompany has secured a foothold in the dis- This ore is of lower grade than the average heretofore 

lining engineer, 42 Broadway, New York. treated ill the district, but the company 18 planning to 
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meet this eoiidition l)y enlarged operations and improved 
equipment and methods. Working sliafts to provide a 
daily output of 10,000 tons of ore are being sunk and an 
elaborate system of mining with electric underground 
haulage is being provided. Xo. 3 mine is connected with 
the smelting works by a railroad about three miles long, 
built by the comi)any. The company has explored several 
other of its properties by drilling and has purchased 
control of the Chicago mine on the South range. Addi¬ 
tional hydro-electric installation is being planned by the 
company to utilize the Spanish River southwest of Sud- 

Tough-McConnel properties in Levack township on the 
Xorth range. The Worthington, a high-grade ore deposit, 
was drilled and is being developed for mining. It is re¬ 
ported that the drilling of the Levack properties proved up 
between 3,000,000 and 4,000,000 tons of ore. The com¬ 
pany also made a discovery of an extension of this orebody 
on unlocated, adjacent open ground. The company also 
leased the Kirkwood mine on the South range and has 
begun operation. It also reopened its Xorth Star mine 
and completed the development of the portion of the 
Frood-Stobie orebodv, adjoining Mine Xo. 3, purchased 
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bury. There has been the suggestion that this move por¬ 
tended the use of some method of electrical smelting, 
but as far as is officially known, the com])any has no 
definite plans of radically modifying its present method 
of treatment hy heap-roasting, smelting in standard-type 
furnaces, and bessemerizing the matte in basic converters. 
The matte, containing 80% (‘ombined nickel and copper, 
continues to be sent to Constable Hook, X. J., for refining 
and separation by the “salt-cake” process. The ore sup¬ 
ply for the year has been chiefly drawn from the Creigh¬ 
ton and fTcam Hill mines. 

The !Mond Nickel (’o. during 1913 secured hy purchase 
the Worthington and Rlezard mines and the Stobie- 

and drilled three years ago. The jiresent ore supply of 
this company is from the Victoria and Garson mines. 
It is understood that explorations have added to the re¬ 
serves in both of these properties which have been in 
operation for several years. During 1913, the Mond com¬ 
pany completed its new smeltery at Coniston about eight 
miles east of Sudbury and the old plant at Victoria Mines 
was abandoned. This new plant has a capacity of 1000 
tons daily, more than twice that of the old plant. It is 
modern and efficient in every way and follows generally 
the practice as indicated above for the Canadian Copper 
Co. The matte, slightly in excess of 80% combined 
metals and low in iron, is all sent to Clydach, Wales, 
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for separation by the earbon-monoxide process (Mond 
patents), producing nickel and nickel salts. The com¬ 
pany has greatly strengthened itself, both as to ore re¬ 
serves and in equipment during the year. The total ore 
treated during the year was about 175,000 tons, which, 
on the basis of other years, yielded a net profit per ton 
of more than $6. 

As a result of negotiations concluded during the fall 
of 1912, the extensive holdings of the Booth-O’Brien syn¬ 
dicate in the district passed to the control of interests 
headed l)y Dr. F. S. Pearson, of Montreal and New York. 
A company, now known as the British-American Nickel 
Co., was organized with capital of $2(),00(),()()0 common 
stock and $10,000,000 debenture stock. This conij)any in 
its initial prospectus announced the control of 17,500 acres 
in the Sudbury district, including the Murray, Ellsie, Ger¬ 
trude, Whistle, Wildcat (Joe Lake), Victor, Falconbridge 
and Nickel Lake pro])erties. It was claimed that a ton¬ 
nage of 6,800,000 was blocked out, of which 4,600,000 
was in the Murray-P^lsie property. The company had con¬ 
trol of the Hybinette process and planned a treatment 
plant of 45,000 tons montbly ore capacity. An interest¬ 
ing cost schedule was submitted, showing an expected 
earning net of $4.96 per ton on the basis of nickel at 30c- 
per lb. and copper at 12c. per lb. This included $1 per 
ton recovery from the precious metals in the ore (gold, 
platinum, palladium and silver). That the Sudbury ores 
contained consistently such an amount of these metals 
and that it could be recovered at all, at a profit, is a 
new idea to those familiar with the district operations. 
The company in the spring commenced the erection of a 
treatment plant near the Murray mine, but the work was 
suspended in June and operations since then have been 
confined to sinking a shaft at the Murray, and a limited 
amount of exploration. The announced reason for the 
suspension of plans was the stringency in international 
finances. It is now announced that the company expects 

to resume its development and equipment work in the 
spring of 1914. There is also a rumor that the company 
will not introduce the Hybinette process, but that it will 
either resort to the standard practice in the district, or 
adopt some other treatment idan. 

The American Smelting & Refining Go. did some drill¬ 
ing in the di.strict during the early part of the year, but 
later withdrew, apparently, from all interest in the dis¬ 
trict. This company made an extensive examination of 
the district in 1912 and at one time was reported to lie 
in negotiation for the Booth-O’Brien properties and sev¬ 
eral other properties. During the year the Grown Re¬ 
serve Mining Go. of Goba’t took an option on the Shep¬ 
pard mine and had it examined. 

The investigation of the availability of magnometric 
work for preliminary testing of the ni(*kel-bearing forma¬ 
tion has been continued during the year with reported 
satisfactory results. 

A notable contribution to the literature on the Sud¬ 
bury district was published in 1913 by the Mines Branch 
at Ottawa. It is entitled “The Nickel Industry,” and 
was written by Dr. A. P. Goleman. 

During 1913 the Alexo mine, near Porcupine, Ontario, 
continued to produce a small tonnage of high-grad(‘ nickel 
ore (5%), which was shipped to the Mond smeltery at 
Gonniston. 

The market price of nickel during 1913 has remained 
nominally unchanged. The published cpiotations of 40 
to 45c. per lb. apply to small lots of refined nickel. Tin 
great bulk of the nickel is sold on long contracts at prices 
around 30c. per lb. and sometimes lower. The monel 
metal (nickel 70% and copper 30%) sold under restric¬ 
tions for from 18 to 22c. per Ih. 

An important new use of nickel, as nickel salts, has 
developed in connection with the extension of the appli¬ 
cation of the Edison storage battery. 

The U. S. production of quicksilver in 1913 was about 
21,000 flasks, compared with 25,147 flasks in 1912. Gal- 
ifornia in 1913 produced about 17,000 flasks against 
about 20,500 flasks in 1912. Texas, in 1913, produced 
2500 flasks. A considerable production of quicksilver 
is now being made in Nevada, especially at lone, Nye 
County, where the Mercury Mining Go. is becoming an 

WORLD’S PRODUCTION OF QUICKSILVER 

(As reported by MetallKesellschaft, Frankfort a. M., in Metric Tons) 

United States 1910 1911 1912 

(a) California. 631 
(b) Texas. 
(c) Other stat«s.... 

Total for United States. 

Spain. 
.Xustria-Hungary. 694 
Italy. 
Russia. 
Mexico. 

Total. ;J600 41(X) 43(X) 

important producer. The Nevada Cinnahar Co., of the 
same place did not produce in 1912, being engaged in the 
construction of a 50-ton Scott furnace. 
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Tlhie Q^icRsilver* MarMet 
The primary market for quicksilver in this country is 

in San Francisco, where all the California production, 

which constitutes practically all that of the United 
States, is sold. The market during 1913 was uncertain 
and unsettled, and prices were generally unsatisfactory 
to the producers. The highest jirice recorded there dur¬ 
ing the year, was $11 per flask of 75 lb. for a compara¬ 
tively small order; the lowest was $36 jicr flask for one 
carload lot. For most of the year, the price fluctuated be¬ 
tween $36 and $39. Much of the (/alifornia quicksilver 
is sold in New York, where the quotation depends largely 
upon that in London. The price's named are for domes¬ 
tic orders; ])urchases for export bring a lower price de¬ 
pendent upon the rate of duty. There are four firms en¬ 
gaged in the selling of quicksilver in San I’rancisco. 
but one of these is more a buyer than a seller, being a 
wholesale drug house, dealing chi('fly in retail lots. 

The Eureka Co., which was for years the general sell¬ 
ing agency for nearly all the California prodiu'ers, Avas 
dissolved in March, 1911. Previous to that, there Avere 
several reports that the <‘ompany would be investigated 
under the provision of the Sherman law, but no such in¬ 
vestigation Avas actually undertaken, and the dissolution 
of the company prevented anything from being done. 

The NeAv York market shoAved few variations during 
the year. It opened at $40 per flask, dropped a little in 
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Mart'll, but reacted to $40 in May, and continued between 
$39 and $40 for nearly all the rest of the year, with the 
exception of a few weeks in October and November, when 
it dropped to $38 and $38.50. As in San Francisco, 

AVERAGE MONTHLY PRICE OF QUICKSILVER 

(Per Flask of 75 Lb.) 

San Francisco 

Month New York 
Domestic 

Sales 
For 

Export London 

. $40.00 $40.00 $37.50 £7.78 
February. . 40. (X) 40.00 37.50 7.75 
. 39.70 40.00 37.50 7.55 

April. 
May. 
. :19.25 .19.25 36.75 7.16 
. 39.50 38.50 36.00 7.50 
. 40. (K) ;19 .50 37.00 7.50 
. 39.88 ;i9..50 37. (K) 7.44 
. 40.00 39.50 37.00 7.25 

September.... . 39.13 39.00 36.50 7.00 
Oc’tolx'r. . 38. .56 38.38 36.25 7.00 
November.... . 38.95 38.70 36.20 7.15 
December. . .. . .'19.50 39.00 36.50 7.50 

Year 19 LL . $,'19 54 $39.28 $36.81 £7.38 
Year 1912. ... . 42.46 42.05 39.55 8.14 
Year 1911. . . . 46.54 46.01 43.62 
Year 1910.... . 47.06 46.51 44.54 

nearly all the. i 
three wholesale 

selling of quicksi 
houses. 

her is in the hands of 

In London, there is an official market price j^enerally 
known as Rothschild’s price, because that firm controls 
the output of the Almaden and Idria mines, the prin- 
cipal ])roducers in Europe. This price, at the opening 
of the year was £7 15s., and it remained at that figure 
until Mart'll, when it was reduced to £7 10s., continuing 
thereat until the end of July, when £7 5s. was named. 
There was no further change until the latter part of 
Xovember, when the price was advanced to £7 10s., which 
continued until the close of the year. The metal is gener¬ 
ally sold by jobbers or “second hands,” as they are called, 
at from 2s. 6d. to 5s. per flask below the nominal official 
price. 

Qtiaicfi^sllves* lim Calafo$*inim lira 19S3 
By Lewis If. Eddy* 

The production of quicksilver in California in 1913 
was ap])roximately 17,000 flasks of 75 lb., a decrease 
from 1912 of about 3500 flasks. The New Idria mines 
in San Benito County produced about 9600 flasks. The 
New Guadalupe and the New Almaden in Santa Clara 
County prodiu'ed an estimated total of 5500 flasks. The 
remaining 1900 flasks were produced chiefly in the fol¬ 
lowing named counties, in the order of importance: San 
Luis Obispo, Fresno, Sonoma, Lake, Napa, San Benito, 
Trinity. The decrease in production is generally attrib¬ 
uted to lack of finding new orebodies and to the low 
price of quicksilver which for the year averaged about 
$38.50 per flask. Sales were made at $38.25, and one 
sale was reported at $36. 

The New Idria in San Benito County is the only mine 
that kept its production near normal. The New Guada- 
lu])e in Santa Clara County de(‘reased its production 
about 25%, and the new Almaden produced only about 
60% of normal. The decline in production by New 
Guadalupe was due to the low price. The decline in the 
New Almaden production may be wholly attributed to 
the interruption of active operations of the Quicksilver 
Mining Co. at the close of the first half of the year. 
In June, Charles A. Nones, general manager of the 
company, was retired, and W. H. Landers, initially en¬ 
gaged as consulting mining engineer to investigate the 

♦Of “Enprlneering an-l Minins' Journal” staff, 3430 Peralta 
St., Oaklani, Calif. 

condition of affairs, has been made general manager and 
is proceeding with the work of reorganization. Pending 
the complete reorganization of the company the extrac¬ 
tion of ore in new ground has been suspended and only 
the ores produced by leasers from the old mines and the 
dumps have been treated. Two of the old furnaces have 
been operated at about half their capacity. It was ex¬ 
pected in December that the reorganization would be 
completed and the normal productiveness of the mines 
and furnaces be resumed early in the year of 1914. There 
is an encouraging quantity of ore in sight in new ground 
and in the early part of the year the furnaces were pro¬ 
ducing about 200 flasks per month. During the last 
half of the year the production was reduced to 50 flasks 
per month. 

Production in the other counties probably totaled 
less than in 1912. There was some activity among the 
smaller mines in these counties, but more in the line of 
preparation for the future than in actively increasing 
])roduction. The Pacific mine in Fresno County in¬ 
creased its production, and is now believed to be per¬ 
manently organized for active and profitable produc¬ 
tion. A new plant, consisting of a 30-ton furnace and 
six Knox-Osborne condensers, was installed, and suf¬ 
ficient ore reported to have been disclosed to insure per¬ 
manency of operation. The Helen and the Wall Street 
mines in Lake County, and the Cloverdale and Culver- 
Baer mines in Sonoma County and the Altoona in Trin¬ 
ity County were producers of quicksilver. 

In Napa County there was notable activity in im¬ 
proved methods adopted for the concentration of cinna¬ 
bar ores. The methods so far applied are experimental 
to a large degree. The Oat Hill mine, which was for¬ 
merly one of the largest producers in the state, has been 
equipped with a V-flume, Llewellin concentrating table 
and one D-retort, for working the old dumps. At the 
Aetna mine a concentrating plant was installed, con¬ 
sisting of a crusher, six Gilpin County bumpers, a Lle¬ 
wellin table and two D-retorts. Both mines produced 
quicksilver. The Knoxville mines also made a small 
amount. 

The principal exploration of new ground in old mines 
was reported from the Utopia in Lake County, Great 
Eastern in Sonoma County, Oceanic and Klau in San 
Luis Obispo County. Prospecting progressed at the El 
Dinero in Guadalupe district in Santa Clara County, 
and in the same district a new prospect was reported 
on the Arnerich ranch. The Mt. Boardman in Stanis¬ 
laus County and the Parkfield in Monterey County were 
also prospected. 

Several attempts were made to reopen old mines; the 
failures were due chiefly to a lack of economical meth¬ 
ods for treatment of low-grade ores. There is good rea¬ 
son to believe that concentration will solve the problem. 

Q^icRsilvef Pro^ttscers of Cali¬ 
fornia 

The following is a list of the quicksilver producers of 
California, with some notes respecting their metallurgical 
eciuipment: 

FRESNO COUNTY 

Mercy mine. Little Panoche district: South Dos Palos— 
One 20-ton Scott furnace; 2 D-retorts, 1000 lb. each. 

Archer mine. New Idria district; Coaiinpa—Five pipe re¬ 
torts, 150 lb. per charge. 
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l>aflHo mine. Little Panoche district; South Dos Palos; Pa¬ 

cific Quicksilver Co. One 30-ton furnace; six condensers. 

SAN BENITO COUNTY 

Hernandez mine, Hernandez district; Hernandez—One 4- 

pipe retort. 

Florence .Mae mine, Hernandez district; One single pipe 

retort. 

.VIpine mine. New Idria district: Idria—Twenty 12 in. by 

8 ft. retorts, total capacity four tons. 

Esmeralda mine. New Idria—One rotary furnace. 

New Idria mine. New Idria district; New Idria: Haas Bros., 

San Francisco—One 60-ton fine-ore Scott furnace; two 80-ton 

coarse-ore Newcomb furnaces. 

SANTA CLARA COUNTY 

New Gupdalupe mine. New Guadalupe district; Los Gatos— 

Two 14-ton fine-ore furnaces: two 24-ton coarse-ore furnaces. 

New Almaden mine. New Almaden district; New Almaden 

—Two fine-ore and two coarse-ore furnaces: total capacity, 

160 tons. 

LAKE COUNTY 

Wall Street mine, Mayacmas district; W. H. Parsons, Mid¬ 

dletown—One 3^^-ton concentrating plant; one D-retort, 600 

lb. per day. 

Helen mine, Mayacmas district; Andrew Rocca, Middle- 

town—One 50-ton Scott furnace, with condensers designed by 

owner. 

NAPA COUNTY 

Aetna mine, Mayacmas district; Lidell; Bror Soderhjelm 

(lessee)—One 25-ton plant consisting of one crusher, fix Gil¬ 

pin County bumpers and one Llewellin table; D-retorts, 600 

lb. each. 

Oat Hill mine, Mayacmas district: Middletown: R. P. 

New'comb (lessee)—Three 3-ton concentrating Llewellin 

tables; one D-retort, 250 lb. 

Knoxville mine, P. E. Johnson, Napa. 

SONOMA COUNTY 

Culver-Baer mine, Mayacmas district, Cloverdale; F. E. 

Johnson, Napa. One 10-ton coarse ore furnace: one 24-ton 

Scott fine-ore furnace. 

Cloverdale mine, Mayacmas district, Cloverdale; Mr. Pat¬ 

ton, Middletown, owner—One incline tile furnace. 

OTHER COUNTIES 

St. John’K Con.solidated tlulekHlIver Mining Co., Vallejo, 

Solano Co.; operations temporarily suspended. 

Summit mine. Table Mountain district; (Kings County) — 

One 10-ton Scott furnace. 

Parkfleld mines, Parkfield, Monterey County: Kings Quick¬ 

silver Mining Co.—One 10-ton Scott furnace. 

.4Itoona mine, Altoona district; Castella, Trinity County— 

Altoona Quicksilver Mining Co., 333 Kearney St., San 

Francisco. 

Oceanic mine, Cambria, San Luis Obispo County—One Scott 

fine-ore furnace; two D-retorts. 

Capitola mine, San Luis Obispo County. 

Ss 

Q^lcfesalves* im. Tessas aim S9S3 
By William B. Phillips* 

During 1913 only one mine and furnace in Texas 

was in operation, that of the Chisos Mining Co., Ter- 
lingua, Brewster Countv. This company lias operated 
continuously for 7 years with a Scott furnace. For 
several years prior to 1906 it operated D-retorts on ore 
carrying not le.ss than 5% of metal, so that it has had an 

operating hi.story of more than 10 years. This property 
has given some of the best ore ever mined in the district, 
notably tbe rich ore that was found in tbe Eagle Ford 
sbales down to aboat 60 ft. This was the ore that was 
sent to the D-retorts. Below this level and down to 
the deepe.st point reached, something below 500 ft., the 
mining operations were conducted to supply a Scott fur- 

•Director, Biireau of Economic Geology and Technology, 
University of Texas, Austin, Tex. 

iiace with ore that would carry from 1 to 2% of <|uick- 
silver. For the two years following 1906, the ore carried 
about 2% of metal as it was sent to the furna(*e. From 
1908 to the present, there has been a decrease in the con¬ 
tent of metal, so that the average for the last two years 
has not exceeded 1.4%. 

The deeper operations are now close to, if not within, 
the underlying Buda limestoiU!, but there seems to be no 
serious diminution in the sujiply of ore or tbe <iuality. 
The output for 1913 is estimated at 2500 flasks. This 
company has one of the best furnaces and one of the best 
camps built in the district. The su|iply of wood for fur¬ 
nace juirposes keeps even pace with the demand. Some 
of it has been secuired in Mexico. Although this camp 
is within 10 miles of the border, there have been no seri¬ 
ous disturbances and it has not been necessary to close 
down on account of the conditions in Mexico. Idle camp 
is about 90 miles from a railroad, but has telephone con¬ 
nections with Alpine and mail three times a week. 

• The other furnaces in the district have been idle during 
the year. Some steps have been taken looking toward 
reopening some of the other properties, but there is noth¬ 
ing definite to report. It is beyond question Wiat some of 

these would yield ore of over 2% sufiudent to supply a 
10- to 15-ton'furnace for a number of years. Some in¬ 
terest has recently been shown in tbe quicksilver deposits 
southwest of the Chisos Mountains, about 35 miles south¬ 
east of Terlingua. A good deal of prospecting work was 

done at this place several years ago and some ex(*ellent 
ore uncovered, but no regular operations were carried on. 

Recent rejiorts of tbe discovery of cinnabar in Jeff 
Davis and El Paso Counties, have not been confirmed. 
There is also an old story of the discovery of cinnabar 

in the Chinati Mountains, Presidio County, but nothing 
definite. 

For the last five or six years tbe importance of the 
Texas (piicksilver industry has depended on tlie jiroduc- 

tion of one mine, and the average production has not e.\- 
ceeded 3000 flasks a year. One of the best quicksilver 
districts in the country continues to receive but .scant at¬ 
tention. The distance from rail deters its development; 
certainly not the extent or (juality of the ore. 

Fyipates iim 119113 
The consumption of pyrites in tbe United States de¬ 

clined in 1913, owing to the fact that about 70 of the 
fertilizer works in the South clo.sed their acid-making 
departments for several months. The domestic pyrites 
mines operated at about normal capacity where their out¬ 
put was contracted for in advance, but the sul])]iuric acid 
of the Tennessee smelters was offered at a sufficiently low 
price to induce a number of fertilizer works to shut down 
their pyrite burners, as they found it cheaper to buy acid 
than to make it. 

Tbe Arminius, Sulphur Mines and St. Lawrence prop¬ 
erties were all operated in 1913. The most important 

domestic transaction was the purchase of the Boyd Smith 
mine in Virginia by The Boyd Smith Mines, Inc., in which 
Harrison Bros. & f'o., of Philadelphia, are interested. 
The present shaft will be sunk to the 400-ft. level, and 

the mill will he enlarged. The company expects to begin 
shipping in F'cbruary, 1914. Besides the St. Lawnmee 
company’s output in New York, a small production was 
made by Homer L. Drake, of Gouverneur, from a prop- 
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erty at Fowler, north of Silver Lake, in St. Lawrence 
County; the output was used by local pulp manufactur¬ 
ers. The Northern Pyrites Co.’s property, in Western 
Ontario, was operated in 1913 by the General Chemical 
Co., of New York. 

The importation of pyrites from Spain and Portugal 
declined sliarply in 1913, partly due to an oversupply in 
1912 and to the reduction in price of acid made by the 
fopiH'r smelters in Tennessee. 

The general trade conditions in the United States 
which iiave alfected other industries naturally have had 
an elleet on the aluminum market, consequently 1913 was 
marked by an extremely heavy consumi)tion of metal 
ill the hrst nine months, and a sudden falling off during 
the last quarter. The Aluminum Company of America, 
which is the ])rincipal aluminum ])rodueer in the United 
States, has not increased its metal-produeing plants dur¬ 
ing the year. It has confined its inqircA’ements to in¬ 
creasing its e(|uipnient for the manufacture of finished 
aluminum for the trade. 

During 19Dl, at the New Kensington, Penn., plant of 
this company, several old buildings were replaced Avitli 
new ones and additions were made to those already built. 
A stoker-fired boiler i>lant has been placed in commis¬ 
sion with an ultimate eajiacitv of 8000 boiler horsepower. 
In line with the conqiany’s ^last policy regarding its em- 
plovecs, a welfare building was erected and is now in use 
where tliere is ample locker capacity for all workmen. 

AVERAGE MONTHLY PRICE OF INGOT ALUMINUM 

(At New York, in rents per pound). 

Year 1911 1912 1913 Year 1911 1912 1913 
Jan. ... 20.13 19.13 20.31 July. ... 20.20 23.50 23.38 
Feb. ... 21.25 19.44 20.04 Auk. ... 20.02 24.38 22.70 
Mar. ... 21.15 19.5S 27.05 Sept. ... 19.34 25.13 21.69 
April. ... 20.75 20.38 27.03 Oct. ... 18.75 20.25 20.13 
•May. ... 20 .55 21.09 20.44 Nov. ... 18.79 20.50 19.35 
June. ... 20.03 22.83 24.08 Dec. ... 18.85 25.75 18.88 

Year.... ... 20.007 22.01 23.04 

The bronze-])owder department of the New Kensington 
works, previously established on a small scale, has just 
finished its first complete year of ])roduction on a large 
scale. The ])roduet is of the highest quality and is meet¬ 
ing with ready sale. In line with the manufacturing de¬ 
velopments of the Aluminum Conqiany of America, a 
large aluminum-foil rolling mill is nearing completion at 
its Arnold, Penn., plant. This mill will provide for pro¬ 
duction of foil which will be used for many purposes, 
such as wrapping candy and food ])roducts, and for other 
l)urposes of a similar nature. Foil as thin as 0.00025 in. 
will be rolled for special ])urposes. 

WORLD’S PRODI^CTION OF ALUMINITM 

(As reported by Metall);escllschaft, Frankfurt a. M., in Metric Tons). 

1910 
10.100 

1911 
18,000 
2,300 

1912 
18,000 

8,300 Canada. 
Oermanv ] 

. 3,500 

Austria-HunKary ) . 
Switzerland I 

. 8,000 8,000 12,000 

France. 0,'yiO 10,000 
5,000 

800 
900 

13,000 
7,.500 

.800 
EnKland. 5 non 
Italy. son 
Norway. . 900 1,500 

Total. . ^3,800 45,000 61,100 

The use of large welded aluminum tanks has grown in 
the various industries, such as in fat recovery, brewing, 
(“te. There has been an increased demand for large 
steam-jacketed kettles in the canning indiistn’, and es¬ 
pecially in hotels and institutions of various kinds. This 

department of the company was, during 1913, provided 
with a new shop thoroughly equipped for handling tanks 
and other apparatus built to order. 

Few important new applications in the use of alum¬ 
inum have been made during the past year. The growing 
demand and use has been along those lines already tried, 
as, for example, in the case of the cooking-utensil indus¬ 
try, brewing industry, electrical conductors and in the 
automobile industry, and for use as bronze paint. 

While work on tlie Southern Aluminum Co.’s plant, at 
Whitney, N. C., has progressed steadily, it is understood 
that tile erection of the main metallurgical buildings has 
not yet begun. 

W. 
Tlhe Aipseianc sira 

The course of the arsenic market in 1913 plainly 
show(Ml that the claims of those rampant hulls in 1906 
that the demand for arsenic would exceed the supply of 
the world were as ill founded as the bearish news of two 
years ago, when it was stated that the enforced output 
of arsenic in this country would prevent the price ever 
again reaching a reasonable figure. The price tended to 
establish itself in equilibrium between the high figure of 
12c. per 11). and the low figure of 1^2^. por lb. in the 
previous few years. 

The high price of 1913 was made in January, when 
arsenic sold at 4c. From that time until the last of Aug¬ 
ust a slow and steady decline took place, each month see¬ 
ing the market down about %c. per lb. until 3c. was 
reached. After August the market was extremely dull 
and steady at this figure. Demand was about sufficient 
to take up supplies as they came forward, and sellers 
did not, on the other hand, attempt to force the situation. 

The sources of supply have apparently been gradually 
restricted. Canada which, in recent years, had increased 
its output of this commodity, did not offer it so freely. 
Shipments from Mexico were interfered with by the po¬ 
litical conditions there and arrivals during the latter 
half of the year w’ere practically nil; the Cia. Minera de 
Peuoles, the only producer of importance, was compelled 
to close its plant at Mapinii. Germany, England and 
Spain sent only moderate quantities to this country. 

The situation seems therefore to be that the American 
manufacturers of arsenic have now this market in hand, 
and probably are determined to retain their position in it. 
The interior conmmer was naturally supplied to greater 
advantage froUi the producers in Utah, Colorado and 
Montana, than be could be by the importers at the East¬ 
ern seaboard. A crude-arsenic plant was constructed in 
1913 at the Great Falls smelting works of the Anaconda 
Copper Mining Co., the product being sent to its Washoe 
works for refining. The high purity and satisfactory qual¬ 
ity of the American arsenic has, moreover, firmly estab¬ 
lished its reputation among users. Hence, it seems safe to 
say that unless an extraordinary demand should come 
from quarters of which the trade is not now cognizant, the 
arsenic of American manufacture will be amply able 
to take care of the consumption in this country, and per¬ 
haps eventually, instead of being an article of import, 
arsenic may prove to be one for which a market must be 
sought outside of our own boundaries. The production of 
white arsenic in the United States in 1913 was 2312 tons, 
as against 2926 tons in 1912 and 3081 tons in the pre¬ 
ceding year. 
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rk 1913 
SlosH-Shefflelfl Steel & Iron Co., Birmingham. Ala., started 

work on new coal and ore washers to cost $500,000. 

Alaska Juneau Cold Mining Co., Juneau, Alaska, is build¬ 
ing stamp mills that will have an ultimate annual capacity 
of 4,380,000 tons, at an estimated cost of $4,000,000. 

Alaska Gastineau Sllning Co., subsidiary of Alaska Gold 
Mines Co.. Sheep Creek, Alaska, is building a gold mill of 

1,400,000 tons annual capacity. 

Arizona Copper Co., Clifton, Ariz., has completed a smelter 
of 200,000 tons annual capacity at an estimated cost of $2,- 

500,000. 

Bagdad Copper Co., Bouse. Ariz., started building a rail¬ 
road to connect Seligman and Bouse to facilitate transporting 

product of its copper mines. 

Big Eye Mining & Milling Co., Castle Dome, Ariz., has 
completed a stamp-amalgamation mill of 1460 tons annual 

capacity at a cost of $5000. 

Calumet & Arizona Mining Co., Douglas, Ariz., has com¬ 
pleted a copper smelter of 750,000 tons annual capacity at an 
estimated cost of $2,000,000. 

Commonwealth Mining A Milling Co., Pearce, Ariz., has 
completed a stamp mill and cyanide plant of 120,000 tons 
annual capacity at a cost of $320,000. 

Consolidated Arizona Smelting Co., Humboldt, Ariz., has 
spent $50,000 for changes in the smelting works. 

Copper Queen Consolidated Mining Co., Bisbee, Ariz., 
started work on a new cement-copper plant for precipitation 
of copper from mine water. 

Inspiration Consolidated Copper Co., Globe, Ariz., is build¬ 
ing a mill of 2,250,000 tons annual capacity. A test mill 
of 600 tons daily capacity was completed late in the year. 

International Smelting & Refining Co., 42 Broadway, New 
York, broke ground for a smelting plant of 200,000 tons 
annual capacity in the Globe-Mlami district, Arizona. 

Ray Consolidated Copper Co., Hayden, Ariz., completed 
its mill of 3,000,000 tons annual capacity. 

Relief Gold Mining Co., Glendale, Ariz., completed a cya¬ 
nide plant of 15,000 tons annual capacity at a cost of $3500. 

Cnlted Verde Copper Co., Clarkdale, Ariz., has nearly com¬ 
pleted k copper smelter of 760,000 tons annual capacity at a 
cost of $6,000,000. 

Wakota Development Co., Congress, Ariz., built a 5-stamp 
mill on the Grasshopper property. 

V. P. Mining Co., Prescott, Ariz., reconstructed the old 
plant of 10 stamps at the Cash mine, adding five Wilfiey 
tables and a Monell sllmer for treating 20,000 tons of dump 
ore. 

American Potash Inc., Los Angeles, Calif., completed the 
first unit of a plant for reducing kelp to potash and other 
byproducts at Long Beach. Dally capacity is 500 tons of 
kelp per day. 

Bee Hive Mining Co., Humbug Creek, Eureka, Calif., built 
a 10-stamp mill, at a cost of $12,000. 

Bishop Creek Milling Co., Bishop, Calif., built a 100-ton 
cyanide plant to supplement a 10-stamp mill, of an annual 
capacity 28,800 tons, at an estimated cost $23,000. 

Bonanza, Trinity Center, Calif., rebuilt the 20-stamp mill 
destroyed by snowslldes last winter. 

Brunswick Consolidated Gold Mining Co., Grass Valley, 
Calif., built a mill of 20,000 tons annual capacity at a cost 
of $100,000. 

Calaveras Copper Co., Copperopolis, Calif., completed a mill 
and smelter of 180,000 and 45,000 tons annual capacity res¬ 
pectively at a cost of about $400,000. 

China Hill Mining Co., El Dorado, Calif., completed a 5- 
stamp mill. 

Field Process Smelter Fumes Co., Redding, Calif., built a 
trial plant of 7500 tons annual capacity at a cost of $12,000. 

Gold Hill Mining Co., Lewiston, Calif., built a 5-stamp 

mill. 

Golden Center of Grass Valley Mining Co., Grass Valley, 
Calif., started building a 10-stamp mill. 

Kate Hardy Mines Co., Forest, Calif., built a gold mill at 
a cost of $30,000. 

Madera Enterprise Mines & Land Co., Ahwahnee, Calif., 
built a 10-stamp mill, costing $15,000. 

Midas Mine, Harrison Gulch, Calif., started building a cya¬ 
nide plant of 30,000 tons annual capacity for the treatmen\ 
of tailings. 

Mountain Copper Co., Ltd., Keswick, Calif., planned a mil] 
of 60,000 tons annual capacity to be started in 1914. 

North Star Mines Co., Grass Valley, Calif., built an ex¬ 
perimental cyanide plant of 12,000 tons annual capacity at 
the Champion mine. 

Oro Water, Light & I’ower Co., Oroville, Calif., plans build¬ 
ing electrically operated dredges for work in Humboldt and 
Shasta Counties. 

Osgood Mine, Yreka, Calif., built a 5-stamp mill. 

Skidoo Mines Co., Skidoo, Calif., completed a 10-stamp mill 
replacing the 15-stamp mill destroyed by fire in June. 

TIghtner Mines Co., Alleghany, Calif., built a ten-stamp 
mill of 12,000 tons annual capacity at a cost of $25,000. 

Big Five .Mining & Tunnel Co., Idaho Springs, Colo., built 
an Edison mill of 75,000 tons annual capacity at the portal of 
the Central tunnel. 

Colorado (iold 3Iining & Development Co., Altman, Colo., 
started building a mill on the Free Coinage dumps, the 
crushing capacity to be 100 tons per 8 hr., the agitating 
and concentrating capacity, 50 tons per 24 hr., to be increased 
later, or an annual concentrating capacity of 15,000 tons. 

El Oro Mining & Milling Co.. Elkton, Colo., started build¬ 
ing a mill. 

Hoosae Tunnel & Mining Co., Idaho Springs, Colo., starteii 
building an amalgamation and concentration mill of 15,000 
tons annual capacity. 

Junta Consolidated Gold Mining Co., Tellurlde, Colo., built 
a cyanide plant of 100,000 tons annual capacity and tramway 
at a cost of $140,000. 

Little Giant tJold Mining & Milling Co,, Lawson, Colo., 
built a concentrator of a total annual capacity of 36,600 tons, 
at an estimated cost of $25,000. 

London Mine, Central City, Colo., completed a mill at 
Twelve Mile. 

Mt. Champion Mining Co., Leadville, Colo., enlarged its 
concentrator to 30,000 tons annual capacity. 

North American Smelter & Mines Co., Denver, Colo., plans 
to build a mill near its smelting plant at Golden, for treating 
ore from Clear Creek, Gilpin and Boulder County mines. 

Ohio Group of Mines, Breckenridge, Colo., built a mill for 
concentrating carbonate ores. 

Otto Mears and A. R. Willley, Silverton, Colo., started 
building a mill to treat the tailings dump of the old Silver 
Lake mill, of 150,000 tons annual capacity. 

Sutton, Steele & Steele, Denver, Colo., built a concentrator 
of 30,000 tons annual capacity at a cost of $100,000. 

L'nion Leasing Co., Cripple Creek, Colo., built a cyanide 
plant of 30,000 tons annual capacity at a cost of $30,000. 

Lakeland Phosphate Co., Lakeland, Fla., built a phosphate 
mining plant of 100,000 tons annual capacity. 

Consolidated Interstate-Callahan Mining Co., Wallace, 
Idaho, is building a lead and zinc concentrator of 55,000 tons 
annual capacity at a cost of $76,000 for mill, tramways and 
flumes. 

Coliperative Mining & Development Co., Reynolds, Idaho, 
started to build a mill of 30,000 tons annual capacity. 

Diamond Hitch Mine, Orogrande, Idaho, completed plans 
for a stamp mill and cyanide plant. 

Flint Mines, Ltd., Flint, Idaho, built a 20-stamp mill. 

H. E. M., Wallace, Idaho, started building a mill of 30,000 
tons annual capacity. 

Idaho Continental Co., Porthill, Idaho, is building a mill 
of 30,000 tons annual capacity. 

Iflora Hill Mining Co., Wallace, Idaho, started work on a 
concentrator of 15,000 tons annual capacity. 

Marshall Lake Mining Co., Lewiston, Idaho, started work 
on a mill to cost $15,000. 

National Copper Mining Co., Wallace, Idaho, started work 
on a concentrator of 30,000 tons annual capacity. 

Red Bird Smelting Co., Clayton, Idaho, built a smelting 
plant of 30,000 tons annual capacity. 

W’hlte Fir Mine, Elk City, Idaho, started work on a mill. 

r 
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Yellow Jacket Mine, Hailey, Idaho, completed a cyanide 

plant of 15,000 tons annual capacity. 

International Licad KeilnlnK Co,, Hast Chicago, Ind., built 

a lead refinery. 

John Hall Co., Lawton, Kan., completed a concentrator. 

I.nwtou Mining t'o., Lawton, Kan., built a concentrator. 

OnkcN & Church, Lawton, Kan., started work on a con¬ 

centrator. 

American Mine, Llorlte, Mich., built a concentrator for iron 

ore of 150,000 tons annual capacity. 

Calumet & Heela Mining Co., Calumet, Mich., completed a 

regrinding plant at Lake Linden, and built a new electrolytic 

plant at Hubbell. 

Tamarack Mining Co., Calumet, Mich., remodeled its mill. 

Clevelanil-ClifTM Ir«»n Co., Nashwauk, Minn., is building a 

concentrator for sandy ores, of 200,000 tons of concentrate 

annual capacity. 

MinncMotn Steei Co., Superior, Minn., continued work on 

its steei plant which has cost $7,000,000 to date. 

Dell Development Co., Aitkin, Minn., built a new Jones- 

furnace plant for the treatment of manganiferous iron ore. 

.\mcrlcnn Xlnc, Lead & Smelting Co., Webb City, Mo., built 

a new mill. 

Athletic Mining Co., Webb City, Mo., rebuilt the concen¬ 

trator destroyed by fire Sept. 1. 

Bertha A. Mining Co., Webb City, Mo., enlarged its con¬ 

centrator to treat 240,000 to 300,000 tons of ore per year, ex¬ 

pending about $25,000. 

Cortland Lead & Zinc Co., Jopliij, Mo., completed a con¬ 

centrator of 120,000 tons annual capacity. 

De.vter & Co., Joplin, Mo., built a concentrator of 60,000 

tons annual capacity. 

Duiiglade <& Co., Thoms Station, Mo., built a concentrator. 

(JerNter & RaincH, Joplin, Mo., completed a mill on the 

Bed Lion lease of 60,000 tons annual capacity. 

Lost Trail Mining Co., Joplin, Mo., built a concentrator of 

75,000 tons annual capacity at a cost of $25,000. 

I.ulu V., Spring City, Mo., completed a concentrator. 

Martha Ball Mining Co., Joplin, Mo., built a concentrator of 

60,000 tons &.,nual capacity on the land of the Liberty Mining 

Co. in the Chitwood district. 

Whirlwind Mining Co., Joplin, Mo., started work on a con¬ 

centrator. 

.Anaconda Copper Mining Co., Butte, Mont., started rebuild¬ 

ing the M’ashoe mill, and adding thereto a slime concentrator 

of 750,000 tons annual capacity at a cost of $650,000. Work 

was started in rebuilding the smelting works at Great Palls, 

which will cost $2,500,000. 

BarneM-Klng Development Co., Kendall, Mont., installed 

nine leaching tanks of 125 tons capacity each, at a cost of 

$18,000. 

lloHton & Corbin Copper & Silver Mining Co., Corbin, Mont., 

completed a concentrator of 75,000 tons annual capacity which 

together with the headframe cost about $98,000. 

Broadway (iold Mining Co., Silver Star, Mont., plans build¬ 

ing a stamp mill and cyanide plant of 30,000 tons annual ca¬ 

pacity. 

Biiilwhneker Copper Co.. Butte, Mont., built a copper-leach¬ 

ing plant of 30,000 tons annual capacity at a cost of $100,000. 

Butte Central Copper Co., Butte, Mont., completed a con¬ 

centrator for the treatment of silver-lead-gold ore of 45,000 

tons annual capacity at the Ophlr mine. 

Biitte-Duluth Mining C«»., Butte, Mont., completed a leach¬ 

ing plant of 60,000 tons annual capacity. 

Butte & Superior Copper Co„ Butte, Mont., built a con¬ 

centrator of 200,000 tons annual capacity. 

Kim Orlu, Butte, Mont., began work on a zinc-ore con¬ 

centrator of 100,000 tons ann lal ^a.iacity. 

linxel T. Mine, Libby, Mont., started work on a concen¬ 

trator of 30,000 tons annual capacity. 

Hidden Lake Mining Co., Cable, Mont., planned a cyanide 

plant of 15,000 tons annual capacity. 

King & Queen Aline, Carter, Mont., built a mill unit for 

the treatment of copper ore of 12,000 tons annual capacity. 

Timber Butte Alilling Co., Butte, Mont., started work on a 

zinc concentrator of 150,000 tons annual capacity. 

Bulbneh Smelting & Kellning Co., Newark, N. ,T , began con¬ 

struction of a new lead refinery of 50,000 tons annual ca¬ 

pacity. 

Aurora ConHolidated Allnea Co., Aurora, Nev., built a 40- 

stamp mill of 200,000 tons annual capacity at a cost of $500,- 

000. 
Bonita Alining Co., Bonita Mining District, White Pine 

County, Nev., built an experimental mill, which will be prob¬ 

ably enlarged, of 2160 tons annual capacity, at a cost of $5000. 

Buekhorn AlineH Co., Buckhorn, Nev., built a gold mill of 

100,000 tons annual capacity. 

Howar<l AlineH Co., Goodsprings, Nev., completed concen¬ 

trator of 15,000 tons annual capacity. 

Klnkead Alilllng Co., Virginia City, Nev., built a mill of 

15,000 tons annual capacity to treat low-grade surface ore. 

Longfellow Gold Alining & Alilllng Co., Carman Heights, 

Nev'., completed a mill of 15,000 tons annual capacity at a 

cost of $15,000. 

Nevada Cinnabar Co., lone, Nevada, installed mercury fur¬ 

nace and condensers of 15,000 tons annual capacity, at an 

estimated cost of $90,000. 

Ophir, Virginia City, Nev., built a mill and cyanide plant 

of 22,500 tons annual capacity. 

i*lne firove Alining Co., Pine Grove, Nev., built a 10- 

stamp mill. 

l*ioneer ConMoliflated Alines Co., Pioneer, Nev., recently 

built a 10-stamp mill and planned a cyanide plant. 

Wieks Aline, Hillsboro, N. M., made plans for a mill. 

Maxwell Land Grant Co., Elizabethtown, N. M., plans add¬ 

ing 10 more stamps to the 10-stamp mill. 

Oxark Smelting &. Mining Co., Magdalena, N. M., built a 

ziric-ore concentrator of 45,000 tons annual capacity at an 

estimated cost of $200,000. 

Howie .Aline, Waxhaw, N. C., rebuilt the mill and added 

cyanide equipment. 

Rioh-Cog Mining Co., Eldorado, N. C., built stamp mill and 

installed concentrators of 15,000 tons annual capacity at an 

estimated cost of $25,000. 

I'warra Alining Co., Candor, N. C., built a stamp mill and 

cyanide plant of 15,000 tons annual capacity at an estimated 

cost of $50,500. 

Carnon-DodHon Mining Co., North Miami, Okla., built a 

concentrator of 100,000 tons annual capacity at an estimated 

cost of $35,000. 

Gray Top Mining Co., Miami, Okla., built a mill of 150,000 

tons annual capacity. 

Lost Trail Alining Co., Miami, Okla., built a mill. 

AIcConnell, Miami, Okla., installed zinc-ore concentrators 

on his property, of a total annual capacity of 10,000 tons at 

an estimated cost of $50,000. 

Prairie Alining Co., North Miami, Okla., built a concen¬ 

trator of 62,400 tons annual capacity, at a cost of $12,000. 

The mill was completed in 1912. 

Quapaw Alining Co., Miami, Okla., plans building a mill. 

Tulna Spelter Co„ Sand Springs, Okla., began building zinc 

smelter, to cost $200,000. 

Black Kagle, Mehama, Ore., built a small concentrator for 

treatment of copper ores. 

Nellie Wright, Gold Hill, Ore., plans a new mill. 

Oriole Mining Co„ Galice, Ore., plans building a 10-stamp 
mill. 

American Zinc & Chemical Co., 52 Broadway, New Y'ork, 

started work on a zinc reduction plant at Pittsburgh of 
120,000 tons annual capacity, 

.Aluminum Co. of .America, Kensington, Penn., started work 

on a new reduction plant. 

Bismarck Alining Co., Flatiron, S. D., completed a cyanide 

plant of 90,000 tons annual capacity. 

Otho Development & Power Co.. Keystone. S. D., built an 

amalgamating and concentrating plant of 40.000 tons annual 

capacity, at an estimated cost of $100,000. 

RattleHnnke Jack Co.. Galena, S. D., started work on a 

cyanide plant of 15,000 tons annual capacity. 

American Zinc Co, of TenncHsee, Mascot, Tenn., built a 

zinc mill of 300,000-tons annual capacity at an estimated 

cost of $100,000. 

Griggs, CaHtleton & Carter. Eureka, Utah, built a cyanide 

plant for treating tailings, of 22,000 tons annual capac¬ 

ity at a cost of $6500. 

John Tilford, Garrison, Utah, started to build a small ex¬ 

perimental plant for the treatment of tungsten ore at his 

property. 35 miles east of Osceola, Nev., in the Bonita min¬ 
ing district. 
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May Day, Eureka, Utah, completed a mill for the treat¬ 

ment of the accumulation of dump ore, of 12,000 tons annual 

capacity. 

Ophlr Hill MlalDK Co., Ophir, Utah, enlarged its mill to 

90,000 tons annual capacity. 

Aurora Copper Mining Co., Chewelah, Wash., built a con¬ 

centrator of 30,000 tons annual capacity to cost $100,000. 

ConNolidated Cold Mlnea A. Relining Co., Blewett, Wash., 

built a 6-stamp mill with concentrators and cyanide plant at 

the Golden Eagle mine. 

El Oro Mill Co., Republic, Wash., built a mill of 60,000 tons 

annual capacity at an estimated cost of $60,000. 

Dead A Zinc Co., Metaline Falls, Wash., started a concen¬ 

trator of 75,000 tons annual capacity, at an estimated cost 

of $150,000. 

Oriole, Metaline, Wash., built a concentrator of 7500 tons 

annual capacity. 

Vinegar Hill Zinc Co., Benton and Elmo, Wis., built two 

mills of an aggregate annual capacity of 60,000 tons. The 

Martin plant built at Benton, Wis., cost $32,000 and the 

Masbruch plant built at Elmo, Wis., cost $25,000. 

Britannia Mining A Smelting Co,, Britannia Beach, B. C., 

built a concentrator of 600,000 tons annual capacity at a cost 

of $310,000. 

British Columbia Copper Co. Ltd., Boundary Palls, B. C., 

built an experimental concentrator of 18,000 tons annual ca¬ 

pacity at an estimated cost of $25,000. 

Granby Consolidated Mining, Smelting A I'ower Co., 

Anyox, B. C., nearly completed the Hidden Creek copper 

smelting works of 600,000 tons annual capacity. 

Dome Liake, Mining A Milling Co., South Porcupine, Ont., 

completed a 10-stamp mill. 

Dome Mines, Ltd., South Porcupine, Ont., completed a 40- 

ton stamp mill and cyanide plant. 

Holllnger Gold Mines, Ltd., Timmons, Ont., built a mill 

extension of 72,000 tons annual capacity. 

Lucky Jim Zlne Mines, Ltd., Kaslo, B. C., began building a 

concentrator of 30,000 tons annual capacity. 

MeEnaney, Cobalt, Ont., completed a 5-stamp mill, and 

plans adding 20 more stamps and building a cyanide plant. 

McIntyre Porcupine Mines, Utd., Schumacher, Ont., com¬ 

pleted a 10-stamp mill, of 15,000 tons annual capacity. 

Xiplssing Mines Co., Cobalt, Ont., completed its low-grade 

mill of 60,000 tons annual capacity. 

Xorthem Customs Concentrator, Cobalt, Ont., nearly com¬ 

pleted a mill of 60,000 tons annual capacity at a cost of 

$150,000. 

Pearl Lake Gold Mines, Ltd., Schumacher built a 30- 

stamp mill. 

Pike Lake Gold Mines, Ltd., Swastika, Ont., started build¬ 

ing a mill. 

Porcupine Gold Mines Co., Schumacher, Ont., completed a 

mill of 30,000 tons annual capacity. 

Swastika Mining Co., Swastika, Ont., completed a mill of 

7500 tons annual capacity. 

Three Nations, Porcupine, Ont., built a 10-stamp mill. 

Amajac Mines Co., Hostotipaquillo, Mexico, is building a 

cyanide plant of 15,000 tons annual capacity. 

Consolidated Mining Co., Hostotipaquillo, Mexico, drew up 

plans for a mill. 

Cinco Minas Co., Hostotipaquillo, Mexico, is building a 

stamp mill and cyanide plant of-75,000 tons annual capac¬ 

ity._ 

.Maglstral-.Ameea Copper Co., Hostotipaquillo, Mexico, is 

rebuilding its mill. 

Nacozari Consolidated Copper Co., Nacozari, Son., Mexico, 

built a concentrator, of 45,000 tons annual capacity, the 

machinery for which costing $9000, was brought from Joplin, 

Mo. 

San Gregorio Mining Co., a subsidiary of the Dwight Fur¬ 

ness Co., of Guanajuato, Mexico, was to have been equipped 

with a reduction plant of 30,000 tons annual capacity. 

Tezlutlan Copper Co., Aire Libre, Puebla, Mexico, started 

building a concentrator of 150,000 tons annual capacity. 

Mount Morgan Gold Mining Co., Mount Morgan, Queens¬ 

land, Australia, started reconstructing the blast furnaces 

for pyrlte smelting, and building a concentrator of 150,000 

tons annual capacity. 

The Sale of a Mining Property in Mexico last year is a 
noteworthy event. It is Interesting to record that Chas. But¬ 
ters & Co., Ltd., has sold its mine and mill at Minas Prietas, 
Sonora, to the Mines Co. of America. 

Among the more important contributions in book form to 
mining and metallurgical literature in 1913 were the fol¬ 
lowing: 

Bansen, H., and Teiwes, K. “Die Schachtforderung.” Vol. 
IV of series on “Die Bergwerksmaschinen.” (333 pp., 14 
marks). 

Bernewitz, M. W. von. “Cyanide Practice, 1910-13.” (732 
PP-. $3). 

Beyschlag, F., Krusch, P., and Vogt, J. H. L. “Die Lager- 
statten der Nutzbaren Mineralien und Gesteine nach Form, 
Inhalt und Enstehung.” Vol. II, in two parts. (727 pp., 22.80 
marks). 

Blackwelder, Eliot. “Geology of the United States of North 
America.” Vol. Vlll, Part 2, of the “Handbuch der Regionalen 
Geologic.” (258 pp., 11 marks). 

Brunswig, H. “Explosives; A Synoptic and Critical Treat¬ 
ment of the Literature of the Subject as Gathered from Va¬ 
rious Sources.” Translated by Charles E. Munroe and Alton 
L. Kibler. (350 pp.). 

Charlton, W. H. “American Mine Accounting.” (367 pp., 
$5). 

Classen, Alexander. “Quantitative Analysis by Elec¬ 
trolysis.” Translated from the Fifth German edition by Wil¬ 
liam T. Hall. (308 pp., $2.50). 

Cole, Grenville, A. J. “Gutlines of Mineralogy for Geolog¬ 
ical Students.” (339 pp., $1.60). 

Coleman, A. P. “The Nickel Industry with Special Ref¬ 
erence to the Sudbury Region, Ontario.” Canada Department 
of Mines, Mines Branch. (206 pp.). 

Dichmann, Carl. “The Basic Openhearth Steel Process.” 
Translated and edited by Alleyne Reynolds. (334 pp., $3.50). 

Durham, E. B. “Mine Surveying.” (391 pp., $3.50.) 

Earl, T. C. “Gold Dredging.” (208 pp., 20s.). 

Emmons, S. F. “Ore Deposits.” Compilation of papers in 
Transactions of American Institute of Mining Engineers. 
(954 pp., $5). 

Emmons, William Harvey. “The Emichment of Suiphide 
Ores.” Bull. 529, U. S. Geological Survey. (252 pp.). 

Finlay, George Irving. “Introduction to the Study of Ig¬ 
neous Rocks.” (228 pp., $2). 

Hatch, F. H., and Rastall, R. H. “The Petrology of the 
Sedimentary Rocks.” Vol. II of “Textbook of Petrology.” 
With an appendix on the Systematic Examination of Loose 
Detrital Sediments,” by T. Crook. (425 pp., 7s. 6d.). 

Hobson, J. A. “Gold, Prices and Wages.” (181 pp., $1.25.) 

Hofman, H. O. “General Metallurgy.” (909 pp., $6). 

Hoover, Theodore J. “Concentrating Ores by Flotation.” 
(221 pp., $3.75). 

Iddings, J. P. “Igneous Rocks. Composition, Texture and 
Classification, Description and Occurrence.” Vol. II (685 pp., 
$6). 

Janin, Charles. “Mining Engineers’ Examination and Re¬ 
port Book.” (94 pp., $2.50). 

Kiihn, Emil. "Die Chemischen Vorgange bei der Cyan- 
laugung von Silbererzen. ’ (108 pp., 6 marks). 

Leith, C. K. “Structural Geology.” (169 pp., $1.50). 

Lewis, J. Volney. “Determinative Mineralogy.” (151 pp., 
$1.50). 

Liebig, R. G. Max. “Zink und Cadmium.” (598 pp., 30 
marks). 

Lindgren, Waldemar. “Mineral Deposits.” (883 pp., $5). 

Lord, N. W., and Demorest, D. J. “Metallurgical Analysis.” 
(334 pp., $2.50). 

Lunge, George. “The Manufacture of Sulphuric Acid and 
Alkali with the Collateral Branches.” Vol. I, Parts 1, 2 and 
3. Fourth edition. (1658 pp., $18). 

McCulloch, George, and Futers, T. C. “Winding Engines 
and Windln.g Appliances.” (452 pp., $6). 

Patchell, W. H. “Application of Electric Power to Mines 
and Heavy Industries.” (333 pp., $4). 

Redwood, B. “Petroleum.” Third edition, revised and en¬ 
larged. (Three volumes, 1214 pp., $15). 

Richards, Frank. "Compressed-Air Practice.” (326 on., 
$3). 

Richardson, Charles H. “Economic Geology.” (320 pp., 
$2.50). 

Rodenhauser, W., and Schoenawa, I. “Electric Furnaces 
in the Iron and Steel Industry.” From advance sheets of the 
second German edition. (419 pp.) 

Singewald, Joseph T., Jr. “’rhe Titaniferous Iron Ores in 
the United States: Their Composition and Economic Value.” 
Bull. 64, U. S. Bureau of Mines. (154 pp.). 

Smith, E. A. “The Sampling and Assay of the Precious 
Metals: Comprising Gold, Silver, Platinum, and the Platinum 
Group Metals in Ores, Bullion and Products.” (460 pp.,.$4.50). 

Somermeler. E. E. “Coal; Its Composition, Analysis. Utili¬ 
zation and Valuation.” (175 pp., $2). 

Teiwes, Karl, and Forster, E. “Die Schachtforder- 
maschinen.”. Vol. HI of “Die Bergwerksmaschinen,” edited 
by Hans Bansen. (431 pp., 16 marks). 

Thorkelson, H. J. “Air Compression and Transmission.” 
(207 pp., $2) 

Wilson, Alfred W. G. “Pyrites in Canada: Its Occurrence. 
Exploitation, Dressing and Uses.” Canada Department of 
Mines, Mines Branch. (197 pp.). 

“The Coal Resources of the World.” An inquiry made 
upon the initiative of the Executive Committee of the Twelfth 
International Geological Congress, 1913, with the assistance 
of geological surveys and mining geologists of different coun¬ 
tries. In three volumes accompanied by atlas. (1266 pp., $25). 


