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LETTER OF TRANSMITTAL. 
To the Honorable, the Director and the Board of 

Commissioners of the Department of Conservation of 
the State of Michigan. 

Hon. John Baird, Director 
Hon. W. H. Wallace, Chairman 
Hon. Herman Lunden. 
Hon. Chas. E. Lawrence. 
Hon. T. F. Marston. 
Hon. Geo. W. Millen. 
Hon. Fred Z. Pantlind. 
Hon. Howard B. Bloomer. 

Gentlemen:  Under authority of Act No. 7 Public Acts of 
Michigan, Session of 1911, I have the honor to present 
herewith Publication 35 Geological Series 29, the 
eleventh of a series of annual statements of the 
production and value of the mineral products of 
Michigan.  This publication is a part of the Annual Report 
of the Geological Survey Division for 1923. 

   Very respectfully, 
    R. A. Smith, 
     State Geologist. 

COPPER INDUSTRY OF MICHIGAN 
IN 1923 

The Michigan copper production in 1923 totaled 
137,952,586 pounds.  This production was derived from 
nine operating units; the Ahmeek and Conglomerate 
Mines and the Torch Lake Reclamation of the Calumet 
and Hecla Consolidated Copper Company; Baltic and 
Champion of The Copper Range Company and Isle 
Royale, Mohawk, Quincy and Wolverine.  The 
Trimountain Mine of The Copper Range Company was 
closed except for a small production incidental to some 
development work.  Table 1 gives the details of this 
production, by companies, for the years 1919 to 1923. 

The average recovery, per ton of rock treated, amounted 
to 32.11 pounds per ton and the average price received 
from the copper totaled 14.95 cents per pound. 

The most important event of the year in Michigan copper 
was the consolidation of The Calumet and Hecla Mining 
Company, Ahmeek Mining Company, Allouez Mining 
Company, Centennial Copper Mining Company and The 
Osceola Consolidated Mining Company, under the 
heading "Calumet and Hecla Consolidated Copper 
Company".  This re-organization took place and became 
effective September 1, 1923.  In addition to this 
consolidation, the Mohawk Mining Company acquired 
the property of the Wolverine and Michigan companies. 
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GENERAL CONDITIONS OF THE MICHIGAN COPPER 
DISTRICT 

In 1912 Michigan had twenty operating properties, which 
produced a total of 216,000,000 pounds of copper.  Of 
this total only 5,800,000 pounds or 2.7 per cent was 
produced at a loss.  In 1923 the number of mines had 
been reduced to ten and the production to 138,000,000 
pounds of which 71,000,000 pounds or approximately 54 
per cent was produced at an actual loss to the mining 
company.  If all of the mines active in 1912 had 
continued to 1923 the percentage of copper produced at 
a loss would of course have been much greater.  While it 
is generally known that conditions in the copper country 
have been bad for the past five years, the statement 
given above serves to emphasize this condition. 

It is necessary perhaps to point out that this condition is 
not confined to the single year 1923 but has been 
operative since the close of the War in 1918.  Table III is 
a compilation of the average cost of producing copper in 
Michigan during each of the past five years and for the 
period as a whole.  This table shows that the average 
profit of all producing units in the State during the past 
five years exclusive of depletion and Federal taxes 
amounted to slightly over three tenths of a cent per 
pound.  In this computation no costs were included for 
Calumet and Hecla and subsidiaries during the period 
these properties were closed in 1921 and 1922.  If these 
costs were included it would be found that the entire 
Michigan copper production was mined at a loss during 
the past five years. 

EXAMINATION OF THE ECONOMIC FACTORS 
RESPONSIBLE FOR THIS CONDITION 

For the five year period prior to the World War the United 
States produced and imported in round figures 
1,450,000,000 pounds of copper per year.  Of this total 
production approximately one-half was consumed in the 
United States and the other half exported to foreign 
countries, principally Europe.  At the outbreak of the War 
in 1914 a temporary curtailment was soon succeeded by 
an exceptional demand for the red metal and at no time 
from 1915 to 1918 did production catch up with the 
consuming requirements.  This condition during the War 
period caused a tremendous expansion in the copper 
mining industry, an increasing search and rapid 
development of new mines, while the older properties 
were equipped for a greater production than ever before.  
The output of the United States increased from 
1,250,000,000 pounds in 1912 to 1,900,000,000 pounds 
in 1918.  In this connection it is significant that the 
Michigan production showed a relatively small increase 
in spite of this greatly stimulated demand.  In 1912 
Michigan production was 216,000,000 pounds, in 1917, 
250,000,000 pounds and in 1918 only 228,000,000.  
During the same period the Arizona production 
increased from 359,000,000 pounds in 1912 to 
769,000,000 pounds in 1918.  At the close of the War 
production fell off rapidly and the average United States 
production since 1920 is less than the record of the five 

years preceding the War period.  On the other hand the 
imports of copper have increased.  The United States 
consumption of copper during this period has been in 
excess of the pre-war record, while the exports have 
been slightly less.  A complete tabulation of the data 
covering mine production, imports and exports, and the 
United States consumption is shown in Table IV.  It is 
apparent that the present consumption of new copper in 
the United States has shown a healthy and normal 
increase if the exceptional consumption during the World 
War is discounted.  What the World War did result in 
primarily was the development of a greatly increased 
capacity for copper production, particularly in the so-
called porphyry coppers.  It is the competition of the 
porphyry coppers located in the United States and in 
foreign countries which has adversely affected the 
Michigan district. 

PORPHYRY COPPERS 

In 1912, the production from porphyry coppers was 
279,000,000 pounds and in 1922 the output was around 
600,000,000 pounds.  It is noteworthy for the most part 
that these porphyry coppers have immense reserves 
running into hundreds of millions of tons.  They are 
easily mined by the use of open pit steam shovel 
methods, or relatively shallow underground operations.  
The average copper content of the porphyry deposits is 
around 1.75 per cent; the average copper content of the 
Michigan copper ores is around 1 per cent in addition the 
porphyries, like all sulphide coppers, carry appreciable 
amounts of gold and silver.  These subsidiary metals 
which are obtained as a by-product tend to reduce the 
cost of operation.  In Michigan the only by-product is a 
very small and almost inconsequential amount of silver.  
The development of this large group of cheap producers 
is one of the most important competitive factors with 
which the Michigan mines have to contend. 

FOREIGN COMPETITION 

Another important factor entering into the United States 
competitive field is the rapid increase in foreign 
competition, particularly from the South American field.  
The development of the Panama Canal has enabled the 
South American producers to bring their product into 
direct competition with the United States. 

Table V shows for 1912 and 1922 the production of 
several of the larger foreign companies, of which costs 
and statistics are available.  It is interesting to note that 
in 1912 the six companies listed produced 136,000,000 
pounds of copper at an average cost of 9 cents per 
pound.  In 1922 this same group produced 388,000,000 
pounds of copper at an average cost of 9.56 cents per 
pound or an increase in cost of only five tenths of a cent.  
In 1912 the average cost of production of copper in 
Michigan was around 10.6 cents and in 1922 the 
average cost was 12.89 cents.  In other words there is a 
differential in favor of these foreign producers at present 
of slightly over 3 cents per pound. 
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PHYSICAL CONDITIONS OF THE MINES 

With one or two exceptions, the Michigan copper 
deposits do not show any indication of termination or 
diminution of their metallic content with depth.  The 
problem confronting the Michigan producers is entirely 
one of cost of mining and not related to the geological 
occurrence of the ore.  The long-history of mining in the 
copper country has amply demonstrated that the district 
is unique for its uniformity of mineralization and 
continuity with depth.  The physical conditions, aside 
from those resulting from increased depth, remain 
practically the same.  The problem confronting the 
Michigan producers is, therefore, strictly related to their 
ability to compete with foreign and western production. 

DETAILS OF COMPANY REPORTS 

Calumet-Hecla Consolidated Copper Co. 

For the eight months previous to the consolidation, there 
was produced as follows: 

 
Following the consolidation for the four months of the 
year, from September 1st the mines produced 
21,259,000 pounds of copper and the Reclamation 
6,267,000 pounds of copper.  The price received for 
copper delivered during the four months' period from 
September 1 through December 31 was 13.58 cents per 
pound. 

Reclamation Plant 

The following table gives the results obtained during the 
last four months of the year, as well as the results to 
date since this operation started: 

 
Of the copper produced during the last four months of 
1923, 1,417,000 pounds was from table treatment, 
3,974,000 pounds was from leaching, and 876,000 
pounds was from flotation. 

 

 

Copper Range Company 

The 1923 production of all mines was 23,571,360 
pounds, of which the Champion produced 18,412,630 
pounds and the Baltic and Trimountain 5,851,730 
pounds.  Of the latter, all except a small percentage 
came from the Baltic Mine as the Trimountain was idle 
except for development work.  The statements of the 
operations at the Baltic and Trimountain Mines are as 
follows: 
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Isle Royale Copper Company 

 

 

 

 

Mohawk Mining Company 

The Mohawk Mine, of this company, produced 9,452,539 
pounds or an average of 23.32 pounds of copper per ton 
of rock stamped.  The Wolverine Mine, which was 
purchased by the Mohawk Mining Company, as of 
August 16, 1923, produced from that date to the end of 
the year 1,170,335 pounds of copper or an average of 
16.82 pounds per ton.  Underground work at the 
Wolverine Mine consisted only of scramming in the old 
workings as the virgin ground in this property is 
practically exhausted to the property lines.  The detailed 
financial statements of the Mohawk Mining Company are 
as follows: 
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Quincy Mining Company 

The directors submit the following report of the business 
and operations of the Quincy Mining Company for 1922: 

 
The loss for the year was due entirely to the increased 
cost of producing copper during the last half of the year 
through the shortage of underground labor, caving of No. 
6 shaft in July, cost of repairs to the shaft, and the higher 
price for coal due to the coal strike, as operations were 
conducted at a slight profit during the first half of the 
year. 

Underground conditions continue favorable, with a good 
showing for copper in the deepest openings, and there 
was a slight increase in the yield of refined copper per 
ton of ore hoisted during the year. 

The copper was sold at an average of slightly over 14 
cents.  The recovery of silver was 150,139 fine ounces, 
all of which was sold to the government under the 
Pittman Act on the basis of $1 per oz., netting a profit of 
$73,571.34. 

During the year the mine produced 674,499 tons of 
copper ore and mass copper which yielded 22.83 lbs. of 
refined copper per ton.  A total of 1,786,140 lbs. was 
recovered by the regrind section of the stamp mill. 

DEVELOPMENT PROJECTS 

Active development operations were carried on at the 
Seneca, Gratiot, Mayflower and Arcadian Mines but no 
attempt was made to carry on mining operations at any 
of the properties mentioned.  The largest development 
project in the district is the Seneca, which is pursuing 
active development operations on the Kearsage lode on 
the underlay from the Mohawk Mine. 
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MICHIGAN IRON ORE 
PRODUCTION IN 1923 

GENERAL DESCRIPTION. 

Shipments of Michigan iron mines for the year, 1923, 
totalled 13,962,769 tons with an average value of 
$3.8858 per ton f. o. b. mine, or a gross value of 
$54,256,527.78.  The average Lake Erie value, which is 
the f. o. b. mine value plus transportation costs, 
amounted to $5.5142, or a gross value at Lake Erie, of 
$76,993,500.81. 

The estimated ore reserves as determined for the Board 
of State Tax Commissioners, January 1, 1924, totalled 
191,889,100 tons or a decrease of 3,753,978 tons from 
the estimate of January 1st, 1923.  New discoveries did 
not keep pace with depletion of ore reserves.  This 
condition has been true since 1921, depletion of ore 
reserves proceeding at a rate of about four million tons 
per year.  Shipments from Michigan average from twelve 
to fifteen million tons per annum.  It is therefore apparent 
that we are mining out old deposits faster than new 
discoveries are coming in. 

At the present time there is undoubtedly a surplus in the 
Lake Superior district as a whole, particularly of high 
phosphorous ores such as are produced in Iron County, 
but if the present rate of shipment continues, the surplus 
ore will be wiped out in a few years and there will be a 
genuine shortage of ore.  Just how long this will take is 
questionable.  Various estimates have been made, 
varying from a minimum of five, to a maximum of fifteen 
years.  During 1923, five mines were exhausted and 
abandoned.  These were as follows: 

Clifford Mine, Antoine Ore Company, Breitung Township, 
Dickinson County. 

Munro Mine, Munro Iron Mining Company, City of 
Norway, Dickinson County. 

Brotherton Mine, Brotherton Iron Mining Co., City of 
Wakefield, Gogebic County. 

Castile Mine, Castile Mining Company, City of 
Wakefield, Gogebic County. 

Meteor Mine, Castile Mining Company, City of 
Wakefield, Gogebic County. 

The Castile and Meteor properties were abandoned 
largely because of the failure to discover sufficient ore to 
warrent profitable operation.  It is possible that future 
discoveries might bring them into the list of producers 
again.  In addition to the mines listed above, the Indiana 
property located in Breitung Township, Dickinson 
County, which produced a low grade of siliceous ore was 
abandoned as unprofitable. 

Explorations during the year resulted in the development 
of two new reserves; one, in Stambaugh Township, Iron 
County, and the other in Marinesco Township, Gogebic 
County. 

The usual statistical information is incorporated in the 
following tables: 

[Production and former shipments by Districts and 
Counties] 
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[Average Cost of Production--Receipts and profits of 
Michigan Iron Mines] 

 

 

[Labor Statistics of Iron Mines] 

 

[Estimated Reserves and Assessed Valuation] 
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