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METALLIC MINERALS




THE MICHIGAN COPPER INDUSTRY IN 1918

L. P. BARRETT




MICHIGAN COPPER INDUSTRY IN 1918
GENERAL REVIEW

According to the preliminary report for 1918 on the mineral

resources of the United States published by the United States

" Geological Survey, the smelter production of refined copper for the
United States was 1,908,533,595 pounds, an increase of 22,412,874
pounds or 1.17 percent over the production of 1917. The figures
for the mine production which always differ slightly from the smelter
production, are not yet available. The average price received for
all copper sold was 24.7 cents per pound.

The smelter output for Michigan was 231,096,158 and the mine
production, 228,173,863 pounds. Sales of copper totaled 240,-
714,297 pounds at an average price of 24.38838 cents per pound or
$58,706,317.46. Silver production in 1918 amounted to 473, 341.94
ounces which sold for $1.06518 per ounce or $504,480.11. The gross
sum received from sale of all metal was $59,210,797.57 or 24.59795
cents per pound copper sold.

The chief features of the copper industry in 1918 were the con-
tinuation of mounting costs and the fixing of the sale price of the
metal by the United States Government at 23.5 cents per pound
for the first half of the year and at 26 cents for the last six months.

We present a table compiled from the reports of the mining
companies to the Board of State Tax Commissioners, showing the
average costs per ton of twenty-one principal producing companies
for the period of the last eight years. This table presents some
interesting facts relative to costs in the Michigan copper district.
The cost per pound in 1911 excluding exploration, development,
construction, and interest charges, was 9.38040 cents and the cost
per pound in 1918 excluding charges previously mentioned and also
depreciation, depletion, and Federal taxes was 15.87972 cents, an
increase of 6.49932 cents or 69.2 percent. Milling, smeltlng, and
refining costs increased from 2.28828 cents per pound in 1911 to
4.34628 cents per pound in 1918, an increase of 89.9 percent. Mining
costs per pound in 1911 were 6.06801 cents and in 1918, 9.88072
cents, an increase of 62.8 percent Selling costs 1ncreased from
0.30017 cents to 0.44558 cents or 48.4 percent and general expenses
including general offices, State taxes, insurance, and legal expenses
advanced from 0.72394 cents in 1911 to 1.20714 cents in 1918, an
increase of 66.7 percent. The relatively small increase in cost of
mining as compared with the general advance of costs in all com-
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modities is a tribute to the efficiency and management of the Michi-
gan copper mines. This is especially noticeable when it is considered
that wages have more than doubled, that the mines are continually
getting deeper, and that the grade of ore is practically the same as
in 1911.

Until 1917 depreciation and depletion seldom appeared as costs
on the books of the mining companies. These charges are now made
by practically all mining companies as a direet result of the Federal
income and excess profit tax laws. These items are responsible for
approximately 1.5 cents per pound increase in costs.

Thirteen companies paid dividends in 1918, totaling $15,872,269.
This is a decrease of $12,168,757 from dividend payments in 1917.

DETAILS OF MINING COMPANIES
Adventure Consolidated Copper Company

Office: 32 Broadway, New York City.

Mine office: Mass, Ontonagon County, Michigan.

President: W. Parsons Todd.

Secretary and Treasurer: W. A. O. Paul.

Superintendent: M. R. Hore.

The Adventure Mine has been closed since October, 1917. The
annual report for the year 1918 shows a deficit of $1 1,295.33.

Ahmeek Mining Company

Office: 12 Ashburton Place, Boston, Massachusetts.

Managing office: Calumet, Michigan.

Mine office: Kearsarge, Keweenaw County, Michigan.

President: Rudolphe L. Agassiz.

" Vice President and General Manager: James MacNaughton.

Secretary and Treasurer: Clarence R. Bissell.

Superintendent: 8. Russell Smith.

Ahmeek mined 1,196,541 tons of rock which yielded 24,851,235
pounds of refined copper, an average of 20.8 pounds refined copper
per ton. This is a decrease of 3,068,577 pounds from the produc-
tion of 1917. The Company had 8,620,222 pounds of copper on
hand January 1, 1918 and sold during the year 28,597,173 pounds,
leaving a balance of 4,874,284 pounds of copper on hand January
1, 1919.

The total cost of production, exclusive of selling was $3,552,-
829.88 or 14.30 cents per pound copper produced during 1918.
The gross receipts from sale of metal was $6,950,160.69 or an average
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of 24.30 cents per pound. The total cost of production and dehivery
of the 28,597,173 pounds of copper delivered in 1918 was $3,842,-
019.44 or 13.43 cents per pound. The gain on copper delivered was
10.87 cents per pound or $3,108,141.25. The net income from all
sources was $3,174,625.32. During the year $1,600,000 was de-
clared and paid in dividends and $1,640,000 set aside to meet esti-
mated Federal taxes.

No. 1 shaft is bottomed 43 feet below the 22d level. No sinking
was done at this shaft. Openings and stopes show average ground
except on the 10th, 11th, 14th and 16th levels south beyond the
distributed area; at these points the lode is below average and
bunchy.

No. 2 shaft is 165 feet below the 25th level. Openings are of
average quality for this part of the mine. Work on the mass copper
fissure was limited because of the shortage of labor and lack of
compression capacity. Advances were made on the 11th and 16th
levels west and stoping done on the 10th, 14th, 16th and 17th levels
west and on the 18th level east. The mass copper fissure was en-
countered on the 20th and 21st levels north of No. 2 shaft with a
good showing of copper at both points. One electric pump was
installed on the 11th and one on the 21st level. These pumps are
handling all of the water at this end of the mine which was formerly
handled by eight air pumps.

No further work was done on Kearsarge Conglomerate because
of the shortage of labor.

No. 3 shaft is bottomed 322 feet below the 20th level in hanging
wall trap. All of the opening and stopes showed average ground.

On July 15 a fire broke out in No. 3 shaft which necessitated the
closing down of the north end of the mine and the sealing of both
No. 3 and No. 4 shafts. On July 20 an attempt was made to reopen
this part of the mine but it was found that the fire was still burning
and it was necessary to again seal the shafts. On July 30 the shafts
were again opened. Inspection showed that timbers for 180 feet
in the 80° portion of the shaft and the concrete sets for 200 feet
above the 6th level had been destroyed. Repairs were made as
rapidly as possible but it was not until January 17, 1919 that hoist-
ing could be resumed.

No. 4 shaft is 185 feet below the 20th level with two feet of
average lode exposed on the hanging wall side. In continuing the
drift north on the 15th level the turn of the lode to the east (men-
tioned in the 1917 report) was found to be local; the lode has again
turned west and it has been found necessary to resume drifting on
the 14th level. All of the openings and stopes are of average quality
for this section of the mine.
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Three storage battery locomotives for tramming have been in-
stalled at No. 2 shaft, two at No. 3 shaft and five at No. 4 shaft,
all of which are giving satisfactory results.

The high rate of wages, abnormal cost of supplies, together with
shortage of men and decreased output due to the fire in No. 3 shaft
account for increased cost of production over 1917.

The existing system of figuring wages on the old base rates to
which was added a premium of 10 percent and a bonus of 50 cents
per day was discontinued on May 1 and new base rates were estab-
lished. These rates were arrived at by adding 15 percent and 50
cents per day to the old base rates. On October 1 there was a
second increase in wages of from ten to thirty percent; the larger
rate of increase applying to the lower rate of wages.

Algomah Mining Company

Office: 60 Congress Street, Boston, Massachusetts.
Mine office: Lake Mine, Ontonagon County, Michigan.
President and General Manager: R. M. Edwards.
Secretary: Albert L. Wyman.

Treasurer: Henry Tolman.

Superintendent: Thomas Bennett.

The Algomah Mine was idle during 1918.

Allouez Mining Company

Office: 12 Ashburton Place, Boston, Massachusetts.

Mine office: Allouez, Keweenaw County, Michigan.

President: Rudolphe L. Agassiz.

Vice-President and General Manager: James MacNaughton.

Secretary and Treasurer: George G. Endicott.

Superintendent: F. W. Ridley.

Total production of the Allouez Mine in 1918 was 514,888 tons
of rock yielding 7,071,218 pounds of refined copper, an average of
13.73 pounds per ton. This is a decrease of 1,821,697 pounds from
the production of 1917 and a decrease of 1.96 pounds of refined
copper per ton. The total cost of production, excluding selling,
was $1,394,950.21 or 19.73 cents per pound. This represents an
increase of 6.26 cents per pound over 1917. The company had
1,553,627 pounds of copper on hand December 31, 1917 and sold
7,266,393 pounds during 1918, leaving a balance of 1,358,442 pounds
on hand December 31, 1918.

The total cost of copper sold in 1918 was 19.09 cents per pound
or $1,386,882.09 and the gross sum received for copper sold, $1,779,-
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253.32 or 24.49 cents per pound, leaving a gain on copper sold of
5.40 cents per pound or $392,371.23. The balance of miscellaneous
charges and receipts amounted to $30,886.74, leaving a net income
of §361,484.49.

During 1918 Allouez paid $600,000 in dividends.

No. 1 shaft was sunk to a point 72 feet below the 22d level and
{he skip road completed to that level. The ground passed through
continued bad and on this account the progress of the shaft has been
somewhat retarded. Drifting on territory tributary to this shaft
disclosed average ground except on the 20th level north, which in
being holed through to No. 2 shaft opened ground below the average
in copper contents. Storage batteries for tramming have been
installed on the 19th and 20th levels.

No. 2 shaft was not sunk during 1918. The new openings
tributary to this shaft are of average quality. Stoping operations
on the 14th, 15th, 16th and 17th levels north yielded a grade of rock
somewbat lower than the average. The stopes on the 17th level
south yielded rock above the average. A new electric locomotive
of the trolley type was installed on the 18th level.

In order to secure better water for boiler feed connection was
made with the Ahmeek village water system with satisfactory results.
One new boiler was installed.

The fourth unit of Mill No. 2 of the Lake Milling, Smelting and
Refining Company at Hubbell went into commission October 22
and since that date all Allouez rock is stamped at this plant.

There were two wage increases, on May 1 and October 1. For
details see Ahmeek.

Baltic Mining Company
(See Copper Range)

Calumet and Hecla Mining Company

Office: 12 Ashburton Place, Boston, Massachusetts.

Mine office: Calumet, Michigan.

President: Rudolphe L. Agassiz.

Vice-President and General Manager: James MacNaughton.

Secretary and Treasurer: John F. Perkins.

Superintendent: John Knox.

The copper product for the year was 67,968,357 pounds divided
among the various operations as follows:

Pounds Pounds

Tons Copper per Ten
Conglomerate lode.............. 1,547,603 43,329,816 28.00
Amgdaloid lode.. ..... .. ... ... 1,328,789 15,393,153 11,58
Conglomerate sands............. 715,007 9,245,388 12.93
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The total production costs, excluding selling, were $14,310,-
670.54 or 21.05 cents per pound. Mining and milling costs includ-
ing State taxes for the different operations were as follows: Mine
15.01 cents; reclamation plant 7.20 cents; average for all operations
13.95 cents. Smelting, refining, castern office and corporation taxes
1.76 cents; depreciation and depletion 5.34 cents.

There were 17,967,381 pounds of copper on hand January 1,
1918. 78,367,245 pounds were sold during 1918, leaving a balance
on hand January 1, 1919 of 7,568,490 pounds.

The gross sum received for copper delivered in 1918 was $19,027 -
052.27 and the average price per pound was 24.28 cents. The total
cost, including selling, of copper delivered in 1918 was $15,507,297.21
or 19.79 cents per pound.  The gain on copper delivered was $3,519,-
755.06 or 4.49 cents per pound.

The balance of miscellaneous charges and receipts was $1,429,-
441.01 and the net income for 1918, $4,949,196.07. During the
year the Calumet and Hecla Mining Company paid $5,500,000
in dividends and had a balance of current assets on December 381,
1918 of $12,565,925.76,

Conglomerate Lode

The operating shafts on this lode have attained the following
depths:

Calumet No. 5 and 6, 155 feet to boundaries of 60th level.

Calumet No. 4, 7,995 feet, boundary 81st level.

Calumet No. 2, 6,186 fcet; permanently Dbottomed 63d level.

Slope shaft, 1,588 fect below 57th level or 185 feet under 66th
level.

Hecls No. 6, 7,874.6 feet; 32.7 feet under 80th level.

Heela No. 7, 7,977.7 feet; 40 feet under 81st level.

South Hecln No. 8, 6,102 feet; second permanently discontinued
at 63d level.

South Hecla No. 9 and No. 10, 8,132.7 feet; 142 feet under
82d level.

Red Jacket Shaft, 4,900 feet; 100 feet under 81st level.

Tamarack No. 3, 5,253 feet; 29.5 feet from 18th level.

Tamarack No. 3, (incline) 616 feet below 18th level; 8 feet
nelow 24th level.

Tamarack No. 5, 5,308.5 feet; 147 feel below the 40th level.

About 81 drills were worked during the year, moving shaft
pillars and cleaning wp arches and the backs of old stobe& A
total of 477,541 tons was secured from these operatioﬁs,

In the Calumet Rranch the 40th level drift north of No. 6 shaft
wag extended 600 feet opening up a fair grade of rock.

2
)
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In the Hecla Branch drifts in the lode have been advanced 2,261
feet disclosing rock of average copper content.

In the South Hecla Branch the drifts were in average rock.
No. 11 shaft pillars have been all removed and the shaft is abandoned.

Drifts in the Red Jacket shaft branch disclosed 409 feet of fair
rock and 905 feet of poor rock, and in the Tamarack Branch 1,411
feet of fair grade rock and 265 feet of poor rock.

Because of the excessive cost of maintaining No. 6 and No. 7
Hecla, No. 9 and No. 10 South Hecla, it was decided to discontinue
sinking at these points. In order to reach the ground lower down
in this end of the mine, a haulage level (at the elevation of the 80th
level) connecting this territory with Red Jacket shaft is being
driven in an amygdaloid lode 180 feet under the conglomerate.
This haulage level when completed will have a total length of 7,800
feet, 2,826 feet of which have been driven. From this hauling
level, sub-shafts will be sunk through which the lower part of the
conglomerate -can be mined. All of the product obtained from
these lower workings will be trammed by power to the Red Jacket

shaft.

Osceola Lode

The operating shafts on the Osceola lode have attained the fol-
lowing depths:

NO. 18, e e 3232 fect
NO. LA . o e 2958 feet
N O, 15t o e e e e e e e e 3002 feet
NO. 16, oo L3274 feet
O, L7 e e 2279 feet

... 1460 feet

The openings on this lode show about the same grade of rock as
last year. The products obtained from the foot-wall stopes were
about 22.5 percent of the total product from this braneh. Fourteen
storage battery locomotives were installed during 1918.

No work was done on the Kearsarge lode, Manitou—JIFrontenac,
or St. Louis Branches during 1918.

Stamp M:ll

At the Stamp Mill the new steam turbine went into commission
and the new office building was completed. The size units of the
Hecla mill stamping conglomerate rock were remodeled and the
slimes made are being treated by flotation replacing the round-
table system. The remodeling of No. 1 regrinding plant is com-
pleted. It now operates twenty-four large Hardinge mills. Dur-
ing the year the following results were obtained from the regrinding

plant:




22 MINERAL RESOURCES OF MICHIGAN.
From
From Mines Old Sands
Tons treated. ...... .. .. . . . . 530,657 715,007
Assay headings. ... .. .. . [ T .599 .868
Assay tailings, . ..., .0 [/ T .414 .568
Pounds refined copper. .. [ 2,243,022 4,776,392
Pounds refined CopD - (per ton treated) 4.2 . 6.68
Cost per pound excluding smelting and
selling....... ... TR 6.75 4.33

Leaching Plant

The results during 1918 at the leaching plant were as follows:

Assay headings.. ... ... . . . . . . . 535
Assay tailing .
Pounds refined copper.. .11 8,035,156
Pounds refined copper (per ton treated) 8.
Cost per pound copper {(excluding smel-

ting and selling) 7

During 1918 there were two wage Increases taking effect May 1
and October 1. These increases are similar to those made elsewhere
in Calumet and Hecla, group and are fully described under “Ahmeek.”

Centennial Copper Mining Company
(Subsidiary of Calumet Hecla Mining Company)

Office: 12 Ashburton Place, Boston, Mass.

Mine office: Calumet, Houghton Co., Michigan.

President: Rudolph Agassiz.

Vice-President and General Manager:  James MacNaughton,

Secretary and Treasurer: .C. H. Bissell.

Superintendent: F. W. Ridley.

During 1918 Centennial produced 159,040 tons of rock which
yielded 2,492,857 pounds of refined copper or 15.67 pounds per ton.
This is an increase of 490,000 pounds over 1917, Production costs
exclusive of selling were $464,888.49 or 18.65 cents per pound.
The company had on hand January 1, 1918, 318,215 pounds of
copper and sold during 1918, 2,048,762 pounds leaving a balance
on hand December 31, 1918 of 562,310 pounds.

The gross sum received for copper delivered was $553,373.609.
The total production costs on copper sold were $429,639.88 leaving
a net gain on copper delivered of $123,733.81.  Miscellaneous
receipts were $5,061.05 and the total net income $128,794.86.

During 1918 Centennial Copper Mining Company paid $100,000
in dividends and closed the year with a balance of current assets
of $430,716.82. :

No. 1 shaft was used only for handling men and supplies. No.
2 shaft is bottomed below the 40th level. All hoisting is through
this shaft. The rock mined during 1918 was of better quality than
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that mined during the previous year, but the new opfznings extending
to the north on the 37th, 38th and 39th levels disclosed grounds
slightly below the average in quality. . -

gSin};e the completion of the 4th unit at No. 2 mill of the La.k?
Milling Smelting and Refining Company at Hubbell, all Centennia.
ock has been stamped at this plar.lt. '
' In common with other subsidiaries of the Calumet .an.d Hecla
Mining Company there were two wage increases effective May 1

and October 1.

Champion Copper Company

Office: 82 Devonshire Street, Boston, Mass.

Main office: Painsdale, Michigan.

President: Wm. A. Paine. -

Secretary and Treasurer: HF.SVZI. P;L;ne.

anager: Wm. H. Schacht.

gﬁze}:?éxctioi of the Champion Copper Company was 594?22(’)15
tons yielding 21,748,514 pounds of refined copper or ‘36.59 p(;un 8
refined copper per ton. This yield per tqn is the highest of any
of the Michigan Copper Mining Companies. The gross s111m r:-
ceived from sale of copper was $5,498,068.21 and the totaD costs
were $2,616,267.83 leaving a net gain 01‘: $2,791,800.38. . u(;m_g
1918 the Champion Copper Company paid $1,.280.,000.00 1n1 ivi-
dends.. The financial statement of the company indicates a balance
of assets for December 31, 1918 of $2,079,762.35. L

During the year No. 2 shaft was sunk 95 feet, the total detp‘;{ L is
now 2,463 feet and the bottom level, 22d. There was no sinking
as Nos. 1, 3and 4 shafts. The depths of these shafts and the bottom

levels are as follows:

No. 1 ..2,514 ft.,, 23d level
No. 3 B . - - . ..2,339ft., 2lstlevel
Ne. 4 - . .. [N ..2,388ft., 22d level

The total tons of rock hoisted was 618,572 of which 24,337
tons or 3.9 were discarded. The mine showe.d a d.ecrease .of pro-
duction of 5,801,829 pounds from 1917, ThlS. falling off in pro-
duction was due to the shortage of lat?or v.vhlch was ail commog
difficulty in all the Michigan Copper Mines in 1918: The groun
opened up in development work was of average quality.

Cherokee Copper Company
Office: Houghton, Michigan. .
Mine office: Winona, Houghton Co., Mich.
President: W. A. Hodgson.
Secretary and Treasurer: Wm. D Calverly.
The Cherokee Mine was closed during 1918,
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Cliff Mining Company
(Subsidiary of Calumet & Hecla Mining Co

Office: 12 Ashburton Place, Boston, Mass.

Operating Office: Calumet, Michigan.

President: Rudolph L. Agassiz.

Vice-President: James McNaughton.

Secretary and Treasurer: C. H. Bissel].

This property has been idle since 1915; the last work consisting
of diamond drilling to explore territory lying eastward toward the
Eastern Sandstone. The Cliff is the first mine ever opened on
native copper and the production in 1845 was 19,903 pounds which
was the output of the Lake Superior Region. The last active
mining was in 1878. Since that time there have been occasional
operations by tributers.

Contact Copper Company

Office: 70 State Street, Boston, Mass.
Mine office: Houghton, Michigan.
President: Harry F. Fay.

Secretary and Treasurer: C. J. Morrisey.
Superintendent: G. S. Goodale.

This property was idle during 1918.

Copper Range Company

Office: 682 Devonshire Street, Boston, Mass.

Mine office: Painsdale, Michigan,

President: Wm. A. Paine.

Vice-President: I'. W. Denton.

Secretary and Treasurer: F. W. Paine.

General Manager: W. H. Schacht.

The total production of the Copper Range Company was 37.-
498,197 pounds of copper. The net operating income was $2,895:-
615.28 and the dividends paid during the year were $6.00 per share
or $2,666,394.00. The company closed the year with a balance
of assets of $6,007,528.92. The following comparative statement
includes the Baltic, Tri-Mountain Mines and one-half Champion,

Tons of rock stamped . .......... ... ... . . . 792,151
Pounds of refined copper produced. . . . . ... .. e 26,623,940
Pounds of refined copper per ton stamped.. ..., . .. . . ' 33 61
Totalcostperpound.....4A.H..A,.‘...‘..A...A """"" 14 46

Average price received per pound. .. . ]! i 24 76c
Profit per pound. . ... B 10'303

The same features which caused high cost of production in 1917
were present in still more aggravated form in 1918. The number
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of men employed wasreduced some fifteen percent compared with
the number of men working in 1917 and the wages were further
increased twice during the year. This shortage was partly confined
to the underground force The yield of copper per ton of rock was
maintained in spite of the shortage of lahor as the underground
method was not changed but many stopes and other places from
which production is made, remained idle.

At the Baltic Mine the shortage was not serious but at the Cham-
pion and Trimountain it was responsible for a large drop in output.

PRODUCTION
Champlon. . ........ ... . 21,748,514 lbs.
Baltic. ... .. .. ... .. .. 10,406,097 1bs.
Trimountain. ................. ... ... ... ... ... . ... 5,343,586 1bs.
Total...... ... .. 37,498,197 1bs.
Decrease from previous year
Champion............ .. ... .. .. .. .. ... ... ... 5,801,829 1bs.
Baltic......... . .. o 808,764 1bs.
Trimountain. .......... ... .. ... . ... . 934,511 lbs.
Total ... ... 7,545,104 1bs.

The total cost per pound for the different mines
was as follows:—-

Baltic. ... . . . 15.07¢
Trimountain. . ........... ... .. 18.42¢
Champion. ... ...ou v i 11.92¢
Average for Copper Range. . .. ....................... J14.46c

Depletion and depreciation charged against 1918 produection
amounted to $903,832.41 or 3.4 cents per pound of copper produced.
The Federal, income and excess profit taxes paid in 1918 on account
of 1917 profits of the Copper Range Company aggregated $711,-
905.45. This was provided for out of the surplus carried over from
the 1917 income. The total taxes of all sorts paid in 1918 amount
to $1,489,500.62. ’

At the Baltic Mine No. 3 shaft was sunk 178 feet and has now
reached a total depth of 3,498 feet on the 36th level. No sinking
was carried on in No. 2 and 4 shafts. The former is 2,839 feet
deep and the bottom level is 29th and the latter is 2,982 feet deep
and the bottom level the 31st. During the year 4,222,085 tons
were hoisted; 128,484 tons or 30 percent was discarded and 293,601
tons were stamped. The yield of copper per ton stamped being
34.44 pounds. Most of the rock came from the main lode with
No. 2 shaft the largest producer. Most of the rock from the West
lode came from No. 5 territory.

Hoisting from No. 5 shaft was discontinued in May and rock
from No. 5 territory is hoisted through No. 4 shaft. There has
been no change in the ground opening to No. 3 and 4 shafts. No.
2 shaft continues in rock of average quality.

At the Trimountain Mine No. 2 shaft was sunk 159 feet to a
total depth of 3,125 feet. Tts hottom level is the 30th.. No. 3

j———




26 MINERAL RESOURCES OF MICHIGAN.

shaft is still bottomed at 2,563 feet on the 24th level. No. 4 shaft
was sunk 154 feet and has now reached 3,007 with its bottom level
the 29th.

The tons of rock hoisted during 1918 from the Trimountain
Mine were 252,545 of which 51,112 tons or 20 percent were dis-
carded and 201,433 tons sent to the stamping mill. The yield of
copper per ton of rock stamped was 26.52 pounds. The openings
made during the year were in ground of average anality.

Franklin Mining Company

Office: 60 Congress Street, Boston, Mass.

Mine Office: Demmon, Michigan.

President: R. M. Edwards.

Secretary: Albert L. Wyman.

Treasurer: Henry Tolman.

Superintendent: Enoch Henderson.

Franklin produced 2,827,313 pounds of refined copper in 1918.
The treasurer’s statement shows a total income of $697,671.84.
This includes 377,708 pounds of copper on hand December 31,
1918, inventoried at 20 cents per pound.

Mining expenses were $710,750.55, smelting $62,224.57, Total,
$806,795. The deficit for the year was $109,123.16.

The production record for 1918 ‘s as follows:

Tonsrock hoisted................................... ..
Discard. ................ ... ... .. ... ...
Tons rock stamped,...........

Pounds copper produced
Pounds copper per ton. .. ..... ... ... ... ...l

Twenty-five percent of the rock produced came from the
Pewabic lode and 75 percent from the Allouez conglomerate.

During the year, No. 2 Conglomerate shaft was sunk 253 feet
and the total of new openings aggregated 2,149 feet. In general
the openings during the year were encouraging, particularly the
openings on the Allouez conglomerate op the 18th and 19th levels.
The openings on the Pewabic level were also in ground that prom-
ises to yield more copper than heretofore encountered in this lode.

A crosscut was driven west from No. 1 shaft on the 37th level
and cut the “west lode” at a distance of 227 feet. The lode was
then opened by drifts for a distance of 172 feet. In portions of the
drift the showing was encouraging but in general the lode was
“spotty,” narrow and unprofitable.

Because of the excessive cost of labor and supplies, construction
was kept as low as possible- An electric coal rig to convey coal
from the stock pile to No. 1 boiler house was built in the company’s
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shops and put in service and an experimental regrinding plant
consisting of one Hardinge mill, 75 H. P. motor and six Wilfley
tables were set up but were not put into operation on account of a
delay in the shipment of some of the electrical equipment.

In general the operations of the company were most adversely
affected by conditions due to the War, the most serious factor being
the shortage of miners which prevented the mining of sufficient
tonnage for economical operation. At no time was the mine opera-
ting at better than 66 percent capacity.

Hancock Consolidated Mining Company

Office: Hancock, Michigan.

President: John D. Cudahy.

Secretary and Treasurer: John H. Hicock.

Superintendent: Clyde E. Weed.

Hancock produced 227,049 tons of rock which yielded 3,041,514
pounds of refined copper an average of 13.4 pounds per ton,

The treasurer’s statement for the year shows receipts from the
sale of 3,774,166 pounds of copper, $917,092.48. Disbursements
totaled $869,540.98 leaving a profit on the year’s operation of $47,-
551.50. The balance sheet of the company shows a deficit on Decem-
ber 31, 1918, of $203,066.18.

The Hancock operated through No. 2 shaft of the Hancock and
also through No. 7 shaft of the Quincy mine.

Sixty-two and five-tenths percent of the rock hoisted from No.
2 shaft came from No. 4 vein west, which was worked from the 44th
to 53rd level. This vein showed about its average mineralization.
New openings on this vein aggregated 2,117 feet. No. 1 west vein
showed a good mineralization and furnished 13.7 of the product
from No. 2 shaft. New openings on this vein totaled 508 feet.

The Pewabic vein continued to maintain a good showing but
the hanging wall gives trouble. Seven pounds of No. 2 shaft pro-
duction came from this vein.

On the 53d level a crosscut was driven 611 feet east and cut
two mineralized veins first located by diamond drilling in 1917.
The first was narrow and only 75 feet of drifting was done but the
second, called No. 3 east, shewed some good mineralization and 571
feet of drift were driven while 10.2 percent of rock hoisted came from
this vein.

Another east crosscut on the 49th level 428 feet long inter-
sected two amygdaloids, called No. 1 and No. 2 east. No. 1 east
produced 5.7 percent of rock tonnage. No. 2 east is very similar
to No. 1 but as this was reached toward the end of the year, only




28 MINERAT RESOURCES OF MICHIGAN

a small production, 0.9 percent was obtained. The total new open-
ings tributary to No. 2 shaft were 3,713 feet of drifting, 1,180 feet
of crosscutting and 78 feet raising.

No. 7 shaft Quincy underleased to Hancock was operated until
May 31, when it was closed on account of labor shortage. A total
production of 34,920 tons from this shaft came from two veins,
No. 1 west and the Pewabic. The latter furnishing 78.7 percent.

In common with all the mines, Hancock was troubled by high
costs and a shortage of labor. Two wage increases were granted—
an increase of 9.3 percent May 1 and 15 percent October 1.

The copper content of rock from No. 2 shaft showed an improve-
ment of 0.8 pound per ton. No construction of importance was
carried on. ’

Indiana Mining Company

Office: 60 Congress Street, Boston, Massachusetts.

Mine office: Lake Mine, Michigan.

President: R. M. Edwards.

Secretary: A. L. Wyman.

Treasurer: Henry Tolman.

Superintendent: Thomas Bennett.

This property was idle during most of 1918. A small amount
of exploratory work was done at No. 2 shaft.

Isle Royale Copper Company

Office: 12 Ashburton Place, Boston, Mass.

Managing Office: Calumet, Michigan.

Mine Office: Houghton, Michigan.

President: Rudolph L. Agassiz.

Vice-President and General Manager: James MacNaughton.

Secretary and Treasurer: Clarence L. Bissell. ’

Superintendent: James Richards.

The Isle Royale Mine produced 974,508 tons of rock which
yielded 15442508 pounds of refined copper, an average of 15.9
pounds per ton. Isle Royale entered the year with 3,244,274, and
18,686,782 pounds were sold during 1918, leaving a balance on hand
December 31, 1918 of 3,922,064 pounds.

The cost of production exclusive of selling, was 16.51 cents or
$2,549,957.31. Selling costs were 49 cents per pound. The total
cost of production on copper delivered was 16.80 cents per pound,
and the gain on copper delivered during 1918, $1,130,312.15. Silver
sales amounted to $80,743.43 and the balance of miscellaneous in-
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come and charges brought the total net income to $1,219,404.41.

The Isle Royale Copper Company paid $375,000 in dividends
during 1918. The company closed the year with a balance of assets
of $1,134,332.21.

No sinking was done at No. 1 shaft. The water pocket men-
tioned in annual report for 1917, was located and drained. Total
openings consisted of 1,171 feet of drifting, 208 feet of drift stoping
and 51 feet of crosscutting. Drifts indicate 45 percent of ground
opened can be stoped. '

The bottom of No. 2 lode is in trap between the two lodes 62
feet below the 33d level or 3,650 feet from surface. Openings for
year were 47 feet of shaft, making 1,906 feet of drifting, 159 feet of
drift stoping and 143 feet of crosscutting. Drifts indicate 55 per-
cent of this ground may be available for stoping.

No. 4 shaft is bottomed in lode of average quality 70 feet below
the 19th level or 2,512.5 feet from surface. Openings for the year
were 2,576 feet of drift stoping, 227 feet of drifting and 30 feet of
crosscutting.  About ninety of the openings disclosed copper
ground and will be tried for stoping. The old Huron Mine has
been completely drained of water. Storage battery locomotives
for draining were installed on the 11th, 12th, 13th and 14th levels.

Sinking was resumed at No. 5 shaft in December. The year
closed with the bottom of the shaft in foot wall trap, eighty-four
feet below the 16th level or 2,118 feet from the surface. The
openings for the year included 12 feet of shaft making, 555 feet of
drifting, 1,095 feet of drift stoping and 173 feet of crosscutting.
About 80 percent of the ground appears to be suitable for stoping.
Storage battery locomotives were installed on the 10th, 11th, 12th
and 13th levels.

No. 6 shaft is bottomed in the lode 38 feet below the 19th level,
or 2,304.5 feet from surface. The openings consisted of 15 feet of
shaft sinking, 389 feet of drifting, 413 feet of drift stoping and 30
feet of crosscutting. About 60 percent of new ground appears
to be of commercial value. Storage battery locomotives were
installed on the 10th, 12th, 13th and 14th levels. _

No. 7 shaft is bottomed in foot trap 66 feet below the 9th level
or 1,201.5 feet from surface. The year’s openings consisted of 10
feet of shaft sinking, 1,618 feet of drifting, and 1,665 feet of drift
stoping. About one-half of this appears to be stoping ground.

Two new boilers (making a total of five) were installed at No.
6 boiler house. A 6-inch air line was laid connecting No. 2 and No.
4 compressor plants and a 7-inch air line connecting No. 4 and No.
6 compressor plants, the object being to maintain a more uniform
air pressure throughout the mine.

R
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In common with the other subsidiaries of the Calumet and

Hecla Mining Company, there were two wage increases on May 1

and on October 1.

Keweenaw Copper Company

Office: Calumet State Bank Building, Calumet, Mich.

President: Thomas F. Cole.

Secretary and Treasurer: F. W. Taylor.

No mining or exploration was carried on during the year on the
property of this company. Equipment and rails of the Mandan
Lac La Belle branch of the Keweenaw Central Railroad Company,
were disposed of and the proceeds invested in Liberty Bonds—
$200,000.00 of the first issue and $25,200 of the fourth issue.

Lake Copper Company

Office: 85 Devonshire St., Boston, Mass.

Mine Office: Lake Mine, Ontonagon County, Michigan

President: William A. Paine.

Secretary and Treasurer: Robert H. Gross.

Superintendent: C. J. McKie (resigned).

Lake Copper Company produced 717,403 pounds of copper
during 1918. The total receipts for the year were $178,318.15 and
expenditures, $246,006.59, leaving a net loss on the year’s operation
of $110,688.08. The books of the company show a surplus of $220,-
836.96 on April 30, 1919.

Mining operations were suspended January 31, 1919, owing to
the low price of copper and high cost of labor and supplies.

The result of operations at the Lake shaft on the Lake lode,
were disappointing. According to the report of General Manager
McKie, the new stopes in this ground showed a steadily decreasing
copper content and five or six tons had to be discarded for every
ton shipped.

The exploration on the Evergreen which runs in the northern
part of the property, was much more satisfactory. During the
year the openings on this vein were 121 feet of drifting and 22 feet
of raising on 6th level end Butler, 390 feet of crosscutting to the
Evergreen lode, 513 feet of drifting on the End Evergreen and 158
feet on the west Evergreen.

Mr. McKie's statement regarding the result of operation on the
Evergreen lode is as follows: ‘“This drifting on the Evergreen lode
has been very encouraging, especially on the east side. We have
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started one stope over 200 feet long on this lode. Following are
the results of four tests on this Evergreen rock:
December 5, 1918, 246 tons yielding 7,020 pounds
copper, or 28.54 pounds per ton.
January 18, 1919, 574 tons yielding 12,990 pounds
copper, or 22.63 pounds per ton.
October 19, 1918, 451 tons yielding 15,705 pounds
copper, or 34.82 pounds per ton.
January 2, 1919, 492 tons yielding 8,860 pounds,
copper, or 18.01 pounds per ton.

“The rock for these tests was not picked underground, but was
roughly picked on the surface as it was being loaded and hauled to
cars. T consider this Evergreen showing the best we have had on
this series so far. There is another lode about 250 feet in the foot
of the Evergreen lode. This lode out-crops at the Trissides shaft
and bas a good surface showing. I think it would be wise to eross-
cut to this Jode whenever the Knowlton shaft is reopened.”

La Salle Copper Company

Office: 12 Ashburton Place, Boston, Mass.

Mine office: Calumet, Michigan.

President: Rudolphe L. Agassiz.

Vice-President and General Manager: James MacNaughton.

Secretary and Treasurer: George G. Endicott.

Superintendent: Ole Hallingby.

The La Salle Copper Company mined 176,423 tons yielding
1,832,665 pounds of refined copper ore, 10.388 pounds per ton.
This production exclusive of selling cost was 21.81 cents per pound.
La Salle delivered 1,858,328 pounds of copper and closed the year
with 347,134 pounds on hand. The total cost per pound on copper
delivered was 21.96 cents and the average price mined, 24.35 cents.
The gain on copper delivered was $44,605.81 or 2.39 cents per pound.
The balance of miscellaneous charges and receipts, including silver
sales, was $32,450.70 and the net income for the year, $68,256.61.
The financial statement shows a balance of assets on December

-+ 31, 1918 of $401,457.78.

No. 1 shaft supplied 62 percent of the rock hoisted. The quan-
tity of merchantable ground tributary to this shaft is limited and
operations are being pushed with the idea of mining out the available
ore and abandoning the shaft. On the whole the stopes were lean.
The ground between the 9th and 15th levels is exhausted excepting
two small areas near the shaft, one above the 14th and one above
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the 15th level. Limited areas of probable stoping value remain to
be tested on the 9th, 16th, and 17th levels.

No. 2 shaft is 2,511 feet deep, the bottom being 133 feet below
the 23d level, an advance of 269 feet for the year. Drifting on alter-
nate levels from 17th to 23d developed fair ground north of the shaft.
As the north boundary is approached the ground is leaner. On the
south side of the shaft the 21st and 23d levels were in fair ground.
The 19th level north was stoped in poor ground 900 feet from the
shaft. Stoping from the 15th and 17th levels north, furnished 65
percent of the rock output of this shaft.

No work was done on the Osceola lode exploration. The mine
showed an unusual cost of production due to the abnormal cost of
supplies, shortage of men and high wages. There were two wage
increases—one on May 1 and the second on October 1.

Mass Consolidated Mining Company

Office: 79 Milk Street, Boston, Mags.

Mine office: Mass City, Ontonagon County, Michigan.

President: John W. Linnell.

Secretary and Treasurer: Wilfred A. Bancroft.

Superintendent: Elton W. Walker.

The Mass Mine produced 196,456 tons of copper rock yielding
3,403,827 pounds of refined copper or 17.33 pounds per ton. This
is a decrease of 480,789 pounds from the record of 1917, but an in-
crease of 1.04 pounds copper per ton stamped.

The cost per pound was 23.82 cents. During the year 2,849,759
pounds of copper were sold for 24.34 cents per pound or $693,547.87
and the stock on hand December 31, 1918, 554,068 pounds is inven-
toried at 16 cents per pound or $88,650.88. Interest and rents
bring the total income for year to $796,638.33. Expenditures for
the year totaled $810,967.81, leaving a loss on the operations of
the year of $14,329.48. The company closed the year with a bal-
ance of assets of $295,773.01.

The development work was somewhat rvestricted due to high
costs and scarcity of labor, but a total of 2,280 feet of new openings
was made. These consisted of 575 feet of drifting in territory
adjacent to B shaft and 1,368 feet of drifting and 337 feet of cross-
cutting in C shaft territory.

Mass copper produced during the year amounted to 29.4 per-
cent of the gross mass and mineral as compared with 29.7 percent
in 1917. Production by lodes was as follows: Butler and branches,
127,491 tons; Evergreen, 59,866 tons; and Ogima 9,099 tons.
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Construction amounted to $11,269.24.The Ingersol Rand com-
pressor mentioned in a previous report, was completed and a perma-
nent concrete foundation built under the compressor and hoist build-
ing at the main plant.

The scarcity of labor and increased cost of supplies resulted in
increased cost of production. During 1918 the average number of
men employed underground was 269 as compared with 320 in 1917.
The conditions underground are satisfactory, the copper content
of the rock showed an improvement of one pound over 1917.

According to President T. W. Linnell, “The mine has been
brought to a point where there remains no question that under
normal conditions we can operate to the capacity of our mill and
show a good profit therefrom.” )

Mayflower-Old Colony Copper Company

Office: 70 State Street, Boston, Mass.

Mine office: Houghton, Michigan.

President: H. F. Fay. ‘

Secretary and Treasurer: C. T. Morrissey.

Superintendent: George S. Goodale.

During the period January 1, 1918 to March 1, 1919, this com-
pany has devoted all efforts toward the sinking of No. 1 shaft. Dur- ,
ing this period the shafts were sunk from 139 feet to 994 feet. This
included all timbering and special construction and the installation
of pump stations at 177 and 511 feet. Only a very moderate quan-
tity of water has been encountered and except for short distances
the rock was of uniform hard nature. The character of the ground
has necessitated timbering close to the bottom of the shaft, a con-
dition which operates against rapid sinking.

The annual report shows that expenditures for the period were
$95,199.21 and there was a balance on hand December 31, 1918
of $23,766.49.

Michigan Copper Mining Company

Office: 15 William Street, New York City.

Mine office: Rockland, Ontonagon County, Michigan.

President: L. P. Yandell.

Secretary: F. G. Hinmann.

Treasurer: R. E. Graver.

Superintendent: Samuel Brady (Died Sept. 1919.)

The Michigan Mine produced 40,865 tons yielding 1,177,176
pounds of refined copper, an average of 28.56 pounds per ton stamped.
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The receipts of the company during the year were $445,782.09.
Sales of copper totaled $200,923.17. There was received from
assessments $153,884 and interest added the balance of $974.92.
Total expenditures were $290,242.21 to hich should be added
construction amounting to $18,729.68 and $10,000 for purchase
of real estate. The balance of receipts over expenditures was $126,-
810.20. The deficit of the company has been reduced to $52,067.97.

According to the report of Mr. L. P. Yandell, President of the
company, “the character of the ground opened by drifts in the
Butler lode has been highly satisfactory throughout the past year.
The number of drills at work on J anuary 1, 1918 were six; increased
to eighteen at the present date (December 31, 1918). Steady ship-
ments of rock have continued throughout the year inereasing month
by month with December the record for the year. However, pro-
duction of copper rock and drifting have both been hampered some-
what by a continuous shortage of labor. The average recovery of
28.56 pounds of refined copper per ton of rock stamped and sold at
an average of 24.7 cents is responsible for the mine’s ability to pay
expenses with the limited production possible in its first year of
mining from “E’ shaft.

“A study of the underground conditions of the mine at the begin-
ning of 1919 shows a very substantial body of copper rock exposed
for stoping by comparison to the amount exposed at the beginning
of 1918 and it is believed that production can he doubled in the
coming year.

f . “The same high quality of rock is in sight at this writing that
was available for stoping last year. With increased production the
cost of our refined copper will be reduced.

“Necessary machinery is on hand and is being installed as fast
as required for increased production, and, when the mine has operated
continuously producing a tonnage of rock that justifies starting
our own mill, custom stamping will stop and operation of our mill
commence, effecting an additional economy.”

Mohawk Mining Company

Office: 15 Williams St., New York, N. Y.
Mine Office: Mohawk, Keweenaw Co., Mich.
President: L. P. Yandell.

Secretary: F. G. Hinmann.

Treasurer: F. E. Graver.

Agent: Theo. Dangler.

Superintendent: W. F. Hartmann.
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The Mohawk produced 454,293 tons yielding 10,781,041 pounds
of refined copper, an average of 23.73 pounds per ton stamped.
This is an increased yield of 2.62 pounds per ton.

The total cost of production was 14.641 cents per pound, or
$1,578,452.10 less copper on hand at cost equals $1,444,117.32.
Sales of 9,775,014 pounds of copper at 24.73 cents amounted .to
$2,417,580.50 leaving a gain on copper sold of $973463.18. Mis-
cellaneous income amounted to $60,226.73. The company had a
balance of assets of $2,208,397.80 on December 31, ‘1918.

During 1918 No. 4 shaft was sunk 100 feet and its total depth
is 2,489 feet. No. 6 shaft was sunk 157 feet to a total depth of
1,45}1 feet. No. 1 shaft, depth 2,693 feet and No. 5, depth 1,787,
were not sunk during the year. The total sinking was 257 feet,
drifting 5,639 feet, crosscutting 277 feet, raises 3,080 feet or a total

11 openings of 9,253 feet.

o aTonI;eroci hoisted amounted to 465,603 of which 11,310 togs
or 2.4 percent were discarded and 454,293 tons stamped. Of this
product No. 1 shaft produced 6 percent; No. 4 shaft 33 percent;
No. 5 shaft 20 percent and No. 6 shaft 41 percent.

The new opening in No. 1 shaft showed no improvement over
those of the past three years and it will be necessary t‘o re'sort to
underground selection prior to hoisting. The new opening in Nf)s.
4, 5 and 6 shafts showed amygdaloid of the same exce]lent‘ min-
eralization as in previous years, No. 4 and 5 territory being slightly
better than No. 6.

President Yandell sums up the result of operation and general
condition at the property as follows: ““The smaller rock tonnage
handled in 1918 as compared to recent years is due entirely to 1ab9r
shortage and the increased copper content in the rock handled! in
1918 is due to improved mineralization in the workings of the mine.
The character of the new ground opened up has been most satis-
factory. Our engineers estimate that there remain.in the property
yvet unmined 260,738,612 pounds of copper and it will be noted that
to December 31, 1918, 170,235,843 pounds have been taken from the
mine. _

“The mechanical haulage established in 1918 is now operating
effectively and is reducing costs. The improvements being installed
at the mill will still further reduce operating costs.”

Naumkeag Copper Company

Office: 61 Broadway, New York, N. Y.
Mine office: Houghton, Michigan.
President: J. Parke Channing.
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Secretary and Treasurer: E. H. Westlake.

Superintendent: J. H. Reader.

This property is a prospect and has never reached the production
stage. During 1918 work on the 400 foot level consisted in driving
two crosscuts No. 2 west 450 feet, and No. 2 east 450 feet to the
foot wall of the Pewabic beds. This work developed no commercial
ground.

The inclined shaft was sunk to a depth of 1,027 feet from the
adit level. On the 1,000 foot level 300 feet of drifting and 200 feet
of crosscutting was done. The showing on the 1,000 foot level
was markedly inferior to that on the adit or even the 400 foot level
and it was concluded to abandon work in this part of the mine.
The rails, pumps and cars were removed and the shaft allowed to
fill up to the adit level.

Present work on the property will be to relay the tracks in the
adit level and explore the south end of the property.

In December 1918, Mr. Sidney 8. Lang resigned as superinten-
dent and was succeeded by Mr. J. Harry Reader.

New Arcadian Copper Company

Office: Houghton, Michigan.

President: Robert H. Shields.

Secretary and Treasurer: W. F. Miller.

General Manager: Robert H. Shields. »

During 1918 the New Arcadian produced 10,195 tons yielding

164,794 pounds of copper or a little more than 16 pounds per ton.
Owing to the shortage of labor and supplies the mine was closed
down in September, 1918.

Total openings in the mine consist of 5,762 feet of drifting,
4,028 feet of crosscutting and the shaft has been sunk 1,860 feet.

Work during the year included a 520 foot crosscut on the 1,700
foot level to No. 8 conglomerate which was found to be 26 feet wide
and carrying some fine copper but nothing of commercial grade.
West of the shaft development work has disclosed a fault which
displaces the New Arcadian vein 100 feet. On the 1,700 foot level
the lode is 47 feet east of the shaft and on the 1,850 foot level the
vein was located by a crosscut 62 feet west of the shaft. Drifting
on the lode on these levels disclosed good copper ground. According
to Mr. H. W. Fesing “Copper has been in evidence on all levels
occuring in ‘bunches’ or ‘pockets’ some of which are very rich
In mineral contents. The New Arcadian vein in all respects is
very similar to the vein that is proving commercially valuable at
the Isle Royale.””
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New Baltic Copper Company

Office: Houghton, Michigan.

President: Robert H. Shields.

Secretary and Treasurer: John Edwards.

A small amount of exploration was carried on at this property
during 1918. Operations were suspended in September 1918.

North Lake Mining Company

Office: 60 Congress Street, Boston, Massachusetts.

Mine Office: Lake Mine, Ontonagon County, Michigan.

President: R. M. Edwards.

Secreatry: A. L. Wyman.

Treasurer: Henry Tolman.

Superintendent: Thomas Bennett.

The North Lake is a prospect. Development work has dis-
closed a number of copper bearing amygdaloids of some promise
but sufficient work has not as yet been done to determine if any of
the amygdaloids carry enough copper to warrant mining.

Ojibway Mining Company

Office: 120 Broadway, New York.

Mine Office: Calumet, Michigan.

President: Thos. F. Cole.

Secretary and Treasurer: Frederick R. Kennedy.
General Manager: W. J. Uren.

This property has been idle since 1913.

Osceola Consolidated Mining Company

Office: 12 Ashburton Place, Boston, Massachusetts.

Mine office: Calumet, Michigan.

President: Eugene V. R. Thayer.

Secretary and Treasurer: Clarence H. Bissell.

General Manager: James MacNaughton.

Superintendent: F. H. Haller.

Osceola produced 1,194,967 tons yielding 15,919,647 pounds of
refined copper or 13.3 pounds per ton. This is a decrease of 165,311
pounds from the production of 1917. The company had 3,701,040
pounds of copper on hand January 1, 1918 and delivered 16,380,996
pounds during the year, leaving a balance of 3,239,691 pounds on
hand December 31, 1918,
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The total cost of production exclusive of selling was $2,812,920.66
or 17.67 cents per pound. The total receipts from sale of copper
were $3,997,884.36, an average of 24.41 cents per pound. The
cost per pound of copper delivered in 1918 was 17.37 cents and
gain on copper delivered was 7.04 cents. The net income of the
Osceola Consolidated Mining Company was $1,203,953.42; divi-
dends paid during the year 1918 amounting to %961,500.

Osceola Branch

The product for 1918 from the Osceola Company Mine was
230,517 tons yielding 3,252,233 pounds of refined copper or an
average of 14.11 pounds per ton. The cost per ton was $2.10.
The product of copper for the Osceola Branch was nearly 30 per-
cent more than last year and costs were lower in spite of greatly
increased wages and labor shortage. The reduction of over two
cents a pound on the cost of copper was due to a better grade of rock
encountered in the mine, and to the concentration of effort toward
labor saving devices and strict economy in the use of new material.

Mine operations were carried on through No. 6 shaft only.
The most active and best part of the mine was above the 46th
level near the extreme south and west boundaries between 2,000 and
3,500 feet south of No. 6 shaft. In the tunnel beyond the older
workings a great deal of development right up to the LaSalle boundary
has been done during the past five years, giving this branch a new
lease of life. During 1918 a new level was opened above the 38th
for a distance of 500 feet in very good ground. It can be driven
one thousand feet before reaching the boundary with a probability
of showing copper most of the way. The 39th level drift has been
carried to within 100 feet of the boundary in rich ground. The
41st and 43d level drifts have reached a boundary in fair ground and
stoping has been in progress along the boundary on every level
from the 39th to the 45th throughout the year.

The 46th level drift was extended south during the latter part
of the year in very lean ground. Stopes on the 47th and 48th
levels have yielded a good tonnage, but of only fair grade rock.
The total of new openings for the year amounted to 1,219 feet.
No new construction was carried on at this branch aside from neces-
sary improvements in miners change house and repairs,

North Kearsarge Branch

North Kearsarge produced 745,722 tons yielding 9,395,968
pounds of copper or an average of 12.6 pounds per ton. Mining
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costs were $1.69 per ton. This branch increased it§ product ne.arly
ten percent over 1917 producing more copper than in any year since
1911. The grade of rock was only slightly better tha,n. last year,
being practically the same as the average for the past eight years.

All three shafts were in commission throughout the year with no
scrious interruptions. No. 1 shaft produced .the largest tonunage
but during the last quarter the largest production came fr_om No. 4
shaft. This was made possible with fewer men by the highly suc-
cessful operation of storage battery locomotives on the 15th and
16th levels. )

No. 1 shaft was timbered and equipped for three levels beloyv
the 35th. Preparations were made for the installation of electric
haulage on the 34th and 35th levels of this shaft and the.3lst and
32d levels of No. 3 shaft. The total new openings for this branch

amounted to 501 ft.

South Kearsarge Branch

The product for the year amounted to 218,728 tons yielding
3,271,446 pounds of refined copper, an average of 14.96 pounds
per ton; the cost per ton for the year was $1.74. The shortage of
labor accounted for the decrease of one-third in South .Kearsa?ge
product during 1918. The shortage of men resulted in closing
down of No. 2 shaft the end of September and even No. 1 shaft
did not have enough men to make a fair showing. The grade.of
rock stamped was slightly better than 1917. . :

Footwall mining yielded only a small tonnage this year and
only 80,000 tons were secured from shaft pillars. . The ground under
the bottom level has been mined as far as possible and a holfz was
made from the Wolverine Mine to take the water when pumpingin
South Kearsarge is stopped.

In the early fall the old workings south of No. 2 shaft caved from
the 14th level to the surface, but without damage to the shaft or
loss of ground for mining. A gradual increased flow of water S?Pn
developed however, doubling the pumping expense but otherwise
doing no harm.

General

In common with other subsidiaries of the Calumet and Hecla
Mining Company there were two wage increases during the year,
the first on May 1 and the second on October 1.

Quincy Mining Company

Office: 32 Broadway, New York, New York.
Mine office:  Hancock, Michigan.
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President: William R. Todd.

Secretary and Treasurer: W. A. O. Paul.

General Manager: Charles L. Lawton.

The product of the mine for 1918 was 1,174,147 tons yielding
19,948,965 pounds of refined copper an average of 16.99 pounds
per ton. The total receipts from sale of refined copper were $4,802,-
405.99 and from silver $54,680.06 or a total of $4,857,085.05; the
total cost of production was $3,733,133.25. The gain from sale of
metal amounted to $1,123,951.90. Miscellaneous receipts were
$81,475.02 and construction and accident accounts amounted to
$342,382.52 leaving a net income for the yvear of $863,044.40. Divi-
dends for 1918 amounted to $935,000.00 and the compa1y closed
the year with a balance of assets of $2,803,123.65. Mining opera-
tios were carried on along normal lines. The opening and devel-
opment work total 24,580 feet and the amount of shaft sinking was
428 feet. In the progress of general mining operations openings
on the several branches of the Pewabic lode were made at a great
many different points and developed ground that varied but little
in the average copper content from that of recent years and yielded
about the same percentage of mass and barrel copper.

No. 7 shaft operated for the account of the Hancock Consoli-
dated Mining Company until June 1 when operations of the shaft
were suspended. No. 2 shaft produced the largest tonnage of stamp
rock which, though of better tenor than that from No. 8 shaft,
was lower than that from No. 6, the middle shaft. In No. 2 shaft,
however, enough mass copper was found in the ground north of the
shaft to make it produce the greatest amount of refined copper.
No. 6 shaft produced a good grade of stamp rock throughout the
year, although No. 8 shaft produced less refined copper than either
of the other two shafts. The prospects for No. 8 shaft for 1919
are much better than they were a year ago for 1918 and in general
the physical condition of the mine and the showing for copper at
the beginning of the year 1919, compare well with that of one year
2go.

A gradual flattening of the lode with depth has increased the
difficulty of handling the rock from the flat foot walls of the stopes
into the chutes and to the levels below and made it important to
design a mechanical power scraper to do this work. The result
of many experiments to this end was the perfecting of a power
scraper adapted to the underground conditions at the Quincy.
Several of these scrapers are now being successfully operated. The
company has also experimented.with an underground power shovel
with encouraging results.
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The Quincy Mining Company carried on a considerable construc-
tion program during 1918. During the year a new hoisting engine
house for No. 2 shaft was practically completed. This engine
house is of the latest design of reinforced concrete. The walls
have red brick facings, the windows are all prism glass in steel
frames; the roof is of concrete with tar felt sheathing and green tar.
Other construction included expensive additions to both the stamp
mills which are designed to house five 8 foot Marey ball mills and
two hundred forty additional tables.

Seneca Copper Corporation

Office: 11 Broadway, New York, New York.

Mine office: Calumet, Michigan.

President: Frederick Lewisohn.

Secretary: E.J. MacNamara.

Treasurer: E. C. Westervelt.

General Manager: W. J. Uren.

Operations at the Seneca consisted in the sinking of a new 3-
compartment shaft which will reach the underlay of the Kearsarge
lode from the Mohawk Mine.

South Lake Mining Company

Office: 60 Congress Street, Boston, Massachusetts.
Mine office: Lake Mine, Ontonagon County, Michigan.
President: R. N. Edwards.

Secretary and Treasurer: Arthur C. Paine.

Superintendent: T. H. Bennett.

South Lake mined 76,947 tons yielding 365,936 pounds of copper. -
Owing to the high cost of supplies and materials and labor shortage,
the mine closed June 30. .

The yield per ton was 47.55 pounds. This property is only a
prospect but showing on the Evergreen series, particularly the
Butler lode, is very encouraging and warrants further development.

Superior Copper Company

Office: 12 Ashburton Place, Boston, Massachusetts.
Mine office: Calumet, Michigan.

President: Rudolphe L. Agassiz.

Secretary and Treasurer: George G. Endicott.
General Manager: James MacNaughton.
Superintendent: Ocha Potter.
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In 1918 Superior produced 120,464 tons yielding 1,676,446
pounds of refined copper or an average of 13.916 pounds per ton.

Superior had on hand January 1, 1918, 603,758 pounds and
sold during the year 2,012,590 pounds, leaving a balance on hand
December 31, 1918 of 267,614 pounds. The cost of production of
the copper mined during the year was 25.06 cents per pound and
the cost of the copper delivered was 23.29 cents. The copper de-
livered was sold for 24.22 cents leaving a gain on copper delivered
of $18,700.38 or .93 cents per pound, the net income for the year.
The balance of miscellaneous receipts and charges Brought the total
net income of the year to $51,780.31. The company closed the year
with a balance of assets $622,609.11.

No sinking was done at No. 1 shaft during the year and all

development was confined to the West lode. The 23d level was .

extended 389 feet south to a total distance of 1,800 feet from the
shaft. Very little copper was found.

The 25th level was drifted for a total of 884 feet disclosing about
100 feet of fair stoping ground. At the present time this drift is
in very poor and narrow veins. The 31st level was extended 968

feet disclosing about 400 feet of stoping ground; 350 feet of which -

is almost continuous and of exceedingly good quality. No work
aside from the necessary repairs was done at No. 2 shaft and there
was no new construction during the year.

In common with other subsidiaries of the Calumet and Hecla

Mining Company, there were two wage increases during the year;
the first on May 1 and the second on October 1.

Trimountain Mining Company

(See Copper Range)

Victoria Copper Mining Company

Office: 60 Congress Street, Boston, Massachusetts.

President: Fred H. Williams.

Secretary: Sidney S. Millett.

Treasurer: James P. Graves.

Superintendent: George Hooper.

Victoria. produced 106,730 tons yielding 1,533,536 pounds of
copper, an average of 14.4 pounds per ton. This represents an
increase of 2.6 pounds per ton over 1917 and is the highest yield
per pound obtained by the Victoria Mining Company during the
past eight years.

In common with all other Michigan copper companies, the Vie-
toria had to contend with increasing cost and labor shortage which
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accounts for the decrease of 30,000 tons over the production of 1917,
however, the increased yield of copper resulted in a total product
only slightly under the record of 1917.

White Pine Copper Company

Office: 12 Ashburton Place, Boston, Massachusetts.

Managing office: Calumet, Michigan.

Mine office: Ontonagon County, Michigan.

President: Rudolph L. Agassiz.

Secretary and Treasurer: George . Endicott.

General Manager: James MacNaughton.

Superintendent: Thos. H. Wilcox.

The White Pifie Mine produced 194,568 tons yielding 3,273,680
pounds of refined copper, an average of 16.83 pounds per ton.
White Pine had 1,026,753 pounds on hand January 1, 1918 and de-
livered during the year 3,223,377 pounds leaving a balance on hand
December 31, 1918 of 1,077,056 pounds. The product for the year
was secured at a cost of 24.27 cents per pound and the total cost of
copper delivered was 22.48 cents per pound which sold for 24.3
cents per pound leaving a gain on copper delivered of 1.82 cents per
pound or 58,743.31 cents; the balance of miscellaneous receipts
and charges brought the total net income to $125,506.93. Divi-
dends paid on preferred stock amounted to $4,375 and the company
closed the year with a balance of current assets December 31, 1918,
of $402,039.66. '

No. 2 shaft was sunk 500.5 feet during the year. Its total
depth is now 1,578.5 feet.  Of this total depth 581 feet were vertical,
392 feet of curve and 605.5 feet of 45° underlay At a point 1,300
feet from the surface 60 feet of badly faulted black and lead slate
was encountered beyond which the strike and dip change to con-
form with that existing north of the main fault.

There was no sinking at No. 3 shaft which is 29.5 feet below the
6th level or 1,090 feet from surface. Openings on A. B. third and
fourth levels disclosed good copper ground and stoping was started
80O feet east of the shaft on the 4th level (3d lobe) in rich ground.
Third level openings west were in poor ground and east disclosed
300 feet showing fair values.

There was no sinking at No. 4 shaft during the year. This
shaft is 12.2 feet below the 6th level or 978.4 feet from the surface.
Developments were confined to the second 214 and 3d levels.

At a point midway between the second and 214 levels a drift
stope easl was driven 80 feet through fair ground. A crossent
on the 214 level east was dreiven off 329 feel with a view of cutting
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the 3d lode east of the fault as shown by diamond drill holes, but
because of the very flat dip and broken condition of the ground the
work was discontinued without discovering the lode; the 3d level
(2d lode) was extended east 650 feet in fair ground.

Surface improvements were confined to building & new boisting
engine house and the installation of a new and larger hoist for No.
2 shaft and the erection of a concrete powder house.

A flotation plant has been installed and is a success. It has
materially reduced tailing losses and has lengthened the life of the
mine by making available lower grade rock and rock with copper
in extremely fine state of sub-division. The tailing losses are still
high compared to amygdaloid mines and the question of reducing
them is a commercial one depending on the cost of finer grinding as
balanced against copper obtained thereby. °

There were two wage increases, on May 1 and October 1, re~
spectively,

Winona Copper Company

Office: 60 Congress Street, Boston, Massachusetts.

Mine office: Winona, Houghton County, Michigan.

President: Thos. S. Wood.

Secretary and Treasurer: Arthur C. Paine.

Superintendent: G. A. Braun.

The Winona Mine was operated for the first four months of the
year by Mr. R. R. Seeber, Lessee, during which period copper pro-
duction was 756,826 pounds. On May 1 the Winona Copper Com-
pany assumed and continued operations for the balance of the year.

Copper production for the eight months of company operation
was of 819,857 pounds, making a total of 1,576,683 pounds for the
mine. The total expenditures amounted to $284,020.04. The
sale of copper netted $166,228.38 and royalty and miscellaneous
receipts brought the total to $180,270.57. The net loss for the year
was $103,749.47.

Mr. Thomas S. Wood, President of the Winona, describes the
general conditions at this mine as follows: ‘

“The Winona Mine, including the King Philip property ac-
quired in 1911, has been opened on the Winona-Isle Royale lode
through six shafts, two of which have been abandoned. Although
the workings cover a distance of one and one-half miles along the
formation, at no point has developemnt work on a large scale been
undertaken below the eleventh level.

“The lode is of good width, with a steep pitch favorable to eco-
nomical mining. The rock is fine grained, hard and traversed by
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numerous small seams filled with caleite. The masses of copper
are comparatively few and small, while the meta.l in the stamp-
rock is mostly in the form of disseminated par‘mclgs and scales,
difficult to recover by ordinary methods at the mill. .All these
characteristics warrant the belief that a considerable portion of the
values once contained in the upper levels has leached downward
and will be found lodged at greater depths.

“The Isle Royale Company, the one successful producer ppeﬁa—
ting on the Winona-Isle Royale lode, developed good ground in No.
2 shaft only below the 25th level, although other shgfts further south
have been more fortunate. This mine showed high costs and def-
ieits until production had been brought above 1,200 tons per day
of rock yielding about as much copper as our own.

“Convinced that W.nona can become a profitable producer.only
by following the methods through which Isle. Royale. has aphleved
success, your Directors have equipped th('a hoist at Kn}g Phlllp No.,
1 shaft for deeper mining, believing, with many Michigan men,
that our south ground gives promise of better copper at depth.

“Improved values must be found and extensive new open'ngs
made to furnish an output large enough to insure econon_mcal opera-
tion. At the mill, which requires few changes to perr.nlt the effici-
ent treatment of over 1,250 tons daily, an oil ‘ﬂo.tatlon plant 1for
saving the fine copper now lost in the tail.lngs, is in process of in-
stallation and will be ready to operate later in the year. ‘

“Because of market conditions, the mine was closed tgmporarﬂy
early in February. During the suspension our new superl.ntendent,
who took charge November 15 last at Winona, is working out a
plan for consolidating the widely separgted power plants of the two
original mines, upon an economical basis. ‘

“Winona is not yet a mine but is rather a large prospect with a
costly surface equipment and mill, besides houses and tun‘berlands,
all together worth much more than the present market price o.f the
stock. Before it can bhe classed as either a success or a failure,
new explorations must be undertaken at depth on the Winona bed
and on the lodes in the Baltic horizon approximately 2,500 feet fur-
ther east.”

Wolverine Copper Mining Company

Office: 15 Williams Street, New York, New York.
Mine Office: Calumet, Michigan.

President: L. P. Yandell.

Secretary: F. G. Heumann,

Treasurer: R. F. Graver,
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General Manager: Theodore Dengler.

Superintendent: William R. Bolley.

The fiscal year of the Wolverine Copper Mining Company ends
June 30. The product for the year ending June 30, 1918 was 4,608,-
865 pounds and for the year ending June 30, 1919, 4,562,617 pounds.
The yield per ton stamped for the former period, was 15.185 pounds
and for the latter period 15.306. The total operating costs for
1917-18 were 13.839 cents and for 1918-19, 12.064 cents. The total
cost including smelting, marketing, depreciation and depletion for
1917-18 before providing for income and excess profit taxes was
$241,920.36. Dividends for this same period amounted to $570,000
and the company closed the year with a balance of current assets of
$875,713.81. The net profit for the year 1918-19 was $10,553.57.
Dividends during the year amounted to $150,000 and the company
closed the year with a balance of current assets, $847,811.95.

During the past two years a production of 7,337 tons has been
obtained from the “West vein” through stoping on the fourth,
fifth and sixth levels opposite No. 2 shaft. The “West vein’ at
this part of the mine is 46 feet distant from the Kearsarge lode.
It is mineralized along the hanging wall for an average of 415 feet
copper occurring in frequent bunches sufficient in quantity to War:
rant mining the “West lode’ simultaneously with operations on the
main lode. The profitable mineralized portion does not appear to
extend more than 300 feet laterally.

Approximately 40 percent of the tofal rock hoisted was obtained
from cutting out the Kearsarge lode along the foot.in old and recent
stopes throughout the mine.

# BEarly in 1919 South Kearsarge mine which was working border-
ing the Wolverine on the south, discontinued pumping in the lower
levels. To provide for the safety of the Wolverine mine it became
necessary to make a raise of 70 feet from the 29th level Wolverine,

to the 24th level South Kearsarge. In this raise therc were ce-
mented one three inch and one four inch pipe fitted with control
valves and pressure gauges on the Wolverine side of the boundary.

To handle the water it has been necessary to double the pumping
facilities of the Wolverine Mine and to install a 1,400 gallon boiler
in No. 3 shaft. As an additional safeguard, concrete dams were
built at the 38th and 39th levels south of No. 4 shaft which would
serve to prevent any large volume of water going to the bottom of
No. 4 shaft. Up to July 1 Wolverine handled 12,600,000 gallons
of South Kearsarge water and is now handling 110,000 gallons per
day in addition to its own. Considerable new construction work
» at the mill is being undertaken jointly with the Mohawk Mining
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Company. A concrete building 42 x42 x 18 feet upon a concrete
foundation 12 feet high with steel trusses and composition roof and
necessary foundations for machinery was constructed adjacent to
the mill to accommodatea 1,250 KW 60 cycle, 3 phase 2,200 volt
mixed pressure turbine and generator. This turbine will utilize
exhaust steam from the stamp heads and is intended to furnish
power to drive all the mill machinery in addition to three 7,000-
gallon clectrically-driven centrifugal pumps which are to be installed
at the old pump house thereby eliminating the present boiler pump-
ing plant. At the pump house work on an intake shaft and tun-
nel under the lake has been started. A shaft 6 x 10 feet outside
timbers, hag been sunk o a depth of 110 feet below the level of the
lake, or a depth of 125 feet below the surface of the ground at the
pump house. Ata depthof 9 feet below lake Jevel a pump station
12 x13 feet was cut and the tunnel proper 6 x 7 feetinside driven
for a distance of 1,420 feet on July 1. This tunnel will be driven
220 feet where a depth of 30 feet of water will be attained.

Wyandot Copper Company

Office: 68 Devonshire Street, Boston, Massachusetts.

Mine office: Houghton, Michigan.

President: Ashley Watson.

Secretary and Treasurer: Charles E. Adams.

This exploration has been idle since March 81, 1918. All work
during the year ending March 31, 1918 was confined to further
development of No. 8 lode on the 10th level. Drifts were extended
northeast and southwest of the winze approximately 300 feet in
cither direction.  Drift stoping was done west of the winze for a
distance of 250 feet and a stope was finally started 30 feet west of

the winze and 200 feet in length.
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TRON ORE INDUSTRY OF MICHIGAN 1918

GENERAL REVIEW

Michigan iron mines shipped 17,492,365 tons of ore in 1918,
thereby being second in production in the United States. The
three leading States of the twenty-six States producing iron ore
were, in order, Minnesota, Michigan and Alabama.

Michigan mines making initial shipmentis in 1918 are the Mon-
ongahela in Iron County; The Athens, Bunker Hill, Francis and
Maitland in Marquette County. The following shippers were
dropped from the list in 1918: The Ravenna and Wickwire mines
in Iron County; Queen Group, Stegmiller and Washington in Mar-
quette County; and the Mikado in Gogebic County.

The Iron Trade Review credits the Lake Superior District with
a total shipment in 1918 of 62,836,082 tons, of which Michigan
shipped 27.8 percent.

Publication 27, Geological Series 22, Michigan Geological and
Biological Survey, pages 123 to 131 inclusive, is given over to tables
of analyses of Lake Superior iron ore shipments, prepared by W. L
Tinker. The writer submits a table of analyses of 1918 iron ore ship-
ments from Michigan by grades. The variance of perccntages from
the general trend indicated in Publication 27 is traced back to the
unusual demand on the mines during War-time production.

‘No comparison can be made here between Mr. Tinker’s tables
and the following statement of the Michigan shipment as the figures
given by Mr. Tinker for the Gogebic Range included the shipment
from Wisconsin. ILikewise the Menominee Range included the ore
shipped from Iron County, Michigan, Dickinson County, Michigan,
and Florence County, Wisconsin. The Marquette Range takes in
Marquette County and Baraga County of Michigan.

The tables of cost and production including 1918 are brought
up to date in this volume. Figure No. 1 presents in a graphical
manner the salient features of the iron industry for the years 1906
to 1918 inclusive. The total cost to the operator is the sum of ““A”
—Cost at the mine, “B”’—Cost of delivery to Lake Erie ports, and
“C’-—Royalty. The difference between that sum total and the
receipts from the sale of ore is “D”—The profit to the operators.
However the item of royalty is generally considered that part of the
profit earned by the mines which is shared with the fee owner and
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62 MICHIGAN IRON ORE INDUSTRY IN 1918 G3
w gl is not allowed to the operator by the State Appraiser of Mines wnen
ed B4 calculating valuation of the mines for purposes of taxation.
§§ 221 s From 1908 to 1914 the cost of production continued remarkably
d +© < . . .
< 182, constant, then in 1914 to 1916 came the period of uncertainty due

éls
—_—— to the World War. However the years 1917 and 1918 express
. é’g g slearly the great confidence industry placed in the Government’s
;:P AN supervision of the Steel Market and production was speeded up at
g~ a greatly increas d cost as the army withdrew workmen from the
S | . . . .
B3 o, mines and factories, thereby increasing the cost of labor and sup-
w 2| ’
R [~ plies while a similar effect was felt in the high rail and boat freights.
< 43|z t Let us compare the costs of the normal year 1909 and those of 1918.
& ER
o Rz = The figures compared represent average of total costs to all
<
>‘ w —_— 3 . .
m ¢ = perators
4 ,3 gg o Cost of Mining per ton 1909 1918
< gfg M= 1. General officeexpenses................................ $0.05704 $0.11259
o] 'z, 2. FRirelnsurance................. ... ... . ... . ... ... .. .. . 00409 . 00525
E ~ 3. Employers Liability Insurance. .. ...................... .00399 .02976
o ) 4. TaXeS.. .. i . 06869 .15165
~ 2. 5. Depreciation.. .. ... ... ... . .. ... i .12421 .22317
s £= | gg 6. MINING. . ... ... 1.30734 1.98474
K] 138 7. Exploration and Development. . ....................... . 09864 .02724
5 =8|~ 8. CODSBIUCHON. .., ... ......... ... ... ... 0l 10 {11996 [24651
5 o |85 9. Total “Cost at Mine .. [ 1[I 1.78396 2.78091
E ﬁ fﬁ’ “Beyond the Mine Cost per ton R
- o 0. Rail freight. .. ... ..oooouoe e 34590 .63736
2 H| 5|ow Boat freight . ... .. ...... .. Ll 149555 172959
Z £ 2. CargoInsurance................. .00150 .00191
=) SE 1w 3. Analyses at Lower Lake Ports -00239 .00419
Fiw | e 4. Selling Commissions. .. . 04023 .03704
= 4 Unclassified .. .00738 None
& e i, Total “Beyond the Mine" Cost. . .89295 1.41009
il i. Total Cost of Delivery........ ... .. ... .. ... ... e 2.67691 4.19100
9 101 UUROYAIY . ool 128448 143584
5 . B[ ». Total Cost of Delivery to Operator..................... 2.96139 4.62684
= g Lgs Profit and Loss
© g |=Sr "9, Receipts from 8ale of OLC. . ........................... 3.59276  5.12394
V4 o 10, Net Profit to Operator................................ .63137 .49710
Qo 1. Total profit (Operator’s profit plusroyalty and depreciation) 1 04006 1.15612
" I
® s
2 L Over the period 1908 to 1914 the fluctuation of costs of pro-
& 2 - uction was slight, the difference between the highest figure and the
< PR . . .
4 & 5% west being only thirty-two cents a ton, whereas the market price
9 §‘§§ "iron ore varied from $2.92 to $3.97 a ton,in fact an actual loss of
w . .
2 gs5 elve cents a ton on the 1914 volume of business was sustained
i — v the operators if we recognize royalty a part of the cost of pro-
: iction.
: It will be noted that the royalty item jumped from $0.27134 a
: nin 1916 to $0.42668 in 1917 and $0.43584 in 1918. This increase
8 : due to the large output of certain large mines which pay a much
§ ‘E sher royalty than the average of the Michigan producers prior
2 1917. The other increases shown in the comparative table of
© sts are directly due to inereased cost of labor and supplies.
3
]
=74
Q
i S




64 MINERAL RESOURCES OF MICHIGAN : MICHIGAN TRON ORE INDUSTRY IN 1918 65

h Figure No. 2 shows the trend of the market for Bessemer pig
. iron, given here for the benefit of those who wish to follow the iron
ore beyond the Lake Erie ports. The curve was plotted from the
“Epeasiialor sy il g -] et A R - average market prices of Bessemer pig iron for each month in the
1y U oy K- YA 4 9 1 . .
A TR T e ¥ ~\»§ i\iﬁﬁ\“‘ < years 1906 to 1918 inclusive. Government control extended over
< the time from September 1917 to April 1919. Bessemer pig iron
) | . .
«  tbazuos : s was chosen as a representative grade for which the standard spe-
@ 3w uadpol Jo [poraag & cifications are:
e % \ i
33 s \*\;;;, ,;;\};33;3\\-- SN N 1. Not more than 0.10 pel‘Cfel}t of phosphorus.
— S 2. At least 1.00 percent of silicon.
' \\\ . 3. Not over 0.05 percent of sulfur.
\ N nl . - -
N For this purpose then Bessemer pig iron must be made from
h Bessemer iron ores which average less than 0.05 percent phosphorus
. as it requires approximately 1.8 tons of ore to produce one ton of
N : pig iron.
| Quoting from the Report of the Commissioner of Corporations
1 - .
. | | on the Steel Industry, Part 1, printed in 1913, the average book
o~ | . .
g’ ~ | cost of Bessemer pig iron produced by the furnaces of the Steel
T ™ X Trust 1902 to 1906 inclusive, are given, representing a production
"}
Qo oy
8 >~ 2 . of 51,902,699 tons.
s L ~ [
o g .
o 3 b I Average costs per gross ton
A . o [ ‘ Net metallic MiXUIre. . ..o oot $ 7.30 ($3.97 + .544)
o O e N : 0K, . o e 3.89
-~ d ~ | Limestone. .43
I © & ; Labor. . ... .77
o 0 3 Steam, .............., . .. e .12
o L G : Materials in repairs and maintenance.. ... ... ... .. ........ .16
o~ =t N | Suppliesand tools.. . ....... ... ... ... . PN .13
= o Ly Miscellaneous and general works expense. . ......... P .26
— Relining and renewals. . ..... ... ... .. .. .. . . .18
o Contingent fund. .. ... .. ... . ... . ... .02
u 4 Total furnace Cost. . ... ..t ittt e $13.26
v & Additional cost
~- 9 General and miscellaneous. . ... ... . i, e .36
e £ DePreciation . . uuu. e ern i e e e .39
Q_ ;)) g Total book Cost.. ... ... $14.01
0 by Total cost in 1906 Was. ... ... ... .. $14.50 per gross ton.
| o ‘ For the above the price of gross metallic mixture was. .. ........ .
wl Price of net metallic mixture was. ... .. 3.97
CQ - Percentofyield....... ... ....... .. ... 54 .4
X 2 Pounds of coke used per ton of product. . o 2,311
e & Priceof cokepermet. ........ . ... $3.37
<
I . . .
s 5 The price of Old Range Bessemer Ore delivered at Lake Erie
2 4 ports in 1906 ranged from $4.00 to $4.25 per ton. Average of $4.15
& ’ per ton. Price of net metallic mixture, $4.05. $4.05 + .537 =
) . - . .
9 { $7.55, the price of net metallic mixture to produce one ton of Bes-
7 semer pig iron in 1906.
The Steel Corporation’s profit on Bessemer pig iron 1802-1966
. §§I :ﬂ % Y % g 3 3, 3 s was $4.48 a ton, figuring from the book ccst of $13.54 which was
hi ¥ " ~ ] 3 i duced 11.61 luding transfer profi
3 NG ¥9g ‘ reduced to $11.61 by excluding transfer profits.




66 MINERAL RESOIjRCES OF MICHIGAN

A comparison of the data presented by Figure No. 1 and Figure
No. 2 indicates that the iron mining business has not received its
share of the earnings of the steel business. The raw material is
delivered to Lower Lake Ports at a market price relatively lower
than that received for the product of the furnaces.

Figure No. 3 anticipates the 1919 shiprert which can be only
estimated at this time. The Lake Superior shipment for 1919
is not expected to exceed 50,000,000 tons, of which Michigan will
ship approximately 13,500,000 tons. Plotting that amount in the
production chart, the resulting curve expresses the impetus given
the steel industry by War conditions.

IRON INDUSTRY
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68 MINERAL RESOURCES OF

MICHIGAN

IRON ORE SHIPMENTS FROM THE MARQUETTE RANGE?

Name of Mine.

1909 and
prior years. 1910.

Adams (D, 8. 8. & A. Rt.
American (Sterling). .

Athens .
Barnum (Clift Shatt)r. ... ..., ...
Bay State. ............ .. .. .. ..
Bessemer (See Lilliey. ... .. . ... ..

of Way)

Bessie..........................

Beaufort (Qhio)........

Blue (See Queen Group)....... ...

Boston (Wlth American). .

Braastad . {Mltchell e
Winthrop......... ..

Breitung No. 1....,.............
Breltung Hematite No. 2.... ...
Buffalo?

Chase.......covuurin v,

Chsster (See Rolhng Milly........

Chicago........ .

Clevelands, . ....................

Cleveland Hematite (Included
under Cleveland). .

Cleveland Cliffs Groups. .. .... ...
golumbla (Kloman).............
Dalliba (Phoenixy. | [ .1l
Detroit.................. ... ..

Dey.........co i,
East Champion.................
East New York.................
Edison................. ... .. ..

Edwards (See Sampson)........ ..
Empire.......... ... ... ...
Ewde................... ... ...,

Green Bay (See Bay State).... ...
Hartford.................. ...~
Himrod.................... . ...
Holmes.........................

Home (P. and L. 8.) (Now Vol-
unteer). .. .. ........... ...,
Humboldt (Washington). ... . . ..
Imperial., ............ ... .

Indiana (See Bay State)........ . |

Iron Cliftss. ... 0..... . .. . .. ..

346,583
217,730
2,087,717
4,394,385 18,746

Isabela. . ... . o oo 0

Jackson. ... ... ...... .. .. ...

Lake Angeline......... ... .. .. ..
Lake Superior......... . .. .. "
Lillie,. . ............... ...,

Maas. , . ............... e
Magnetic (Stock Pile).... ... . . .

1911, 1912.
105,197 129211
e 2,683 111l
63,497 57,085
72,688 63,995
85054 69,904
514,305 | 1,032,836
Ci6lesa T 33,124
BTN -1 R 53,943
29,3035 3,559
167,258 151,910
167,352 169,326
25,597 26,119
16,676 72,724
24,926 46,664

’\/Ialtland ....................................................................

30,574 [ ..l
26,022 [...........
713,961 |.. .. ...
376,691 83,404
10760,537 10000000
303 ...l
3,879,513 40,320
8,285,459 244,923
14,931,563 271,445
1,748,490 10,121
519,031 11,257
220,611 208,103
6,359

See foot notes 1, 2, 3, 4, 5, 6, 7, 8, 9 and 10 on page 72.
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IRON ORE SHIPMENTS FROM THE MARQUETTE RANGE

1913.

59,097

4,413,131
184,041

140,841
118,512
09

76,002
327,604
893

476,658
,136
1,091
31, 817

171,893

1,950,422
269,614
192,435

30,574

1,700,537

17,093
281,032
4, 137 196

102,762

1914. 1915. 1916.
84,8457| 87,6147 246,163
EESOUSRN 21,139 40,007

49,500 | 174,107 70,328

27,705 | 76,620 80,655
"132'334'"iéé;éié""iééléié'

19,708 | 39,059 72,344

672,428 | 631,358 | 1,022,461
SRR IOODRRRERE! R 47,110’
T14,466°| 44,6697 65,029

.......... 17,373 3,379
.......... 10,807 5,893
.......... 636,255 97,368
20,241°) 56,026
128,073 | 19,513 |.... ... . ..
133,519 | 199,920 | 422,473
85,0087 267,190 259,807

1917. 1918.
22,560 32,024
142,488 | 120,714
URRORO 23,096
TUi08,901 3,229
109,962 95,568
.0 98,182
114283 143,305
933,803 | 954,542
T38.3037 45,047
80,0027 65,358
53,726 | 117,957
3 N 84,1338
47,836 15,879
54,673 50,947
312,500 | 345,708
77313,3097| 354,410
............... 16580

9,205,518
17,118,640
1,810,327

619,688
1,922,578
292

19,580
59

»

See foot notes 1, 2, 3, 4, 5, 6,

7, 8,9, 10, 11 and 12 on page 73.




70 MINERAL RESOURCES OF MICHIGAN

IRON ORE SHIPMENTS FROM THE MARQUETTE RANGE

1909 and

Name of Mine. prior years. 1910. 1911. 1912,
Marquette?. ..., ........ ... .. 152,847 | oo
Mary Charlotte. .. ... ... . .. 1,057,184 197,522 340,335 250,700
Mesabi's Friend. .. ... ... . .. 16,043 . oo o
Michigammes, . ... ... ... | 880,362
Miller......... ... ... ... .. .. .. 4,756
Milwaukee-Davis 375,451 | ... ... ... 7,781 11,536
Mitchell. ... ... 29,319 23,428 21,387 21,141
Moore. . ... 68,131 ..o T
Morris-Lloyd. . ........ .. ...\ . ... . Al 28,003 45,749
National............... ... .. .. 150,216 | ..o oo
Negaunee............. ... ..... 3,662,127 348,818 140,040 442,190
Negaunee Construction Works .
New York (York)...............

North Republic........ .. .. .
Nonpareil (St. Lawrence)
Northwest

Palmer

teer). ... . o
Pioneer............... .. .. ... 15,409
Pittsburgh & Lake Angeline (See

Lake Angeline).............. .|............
Platt.......... .. ....... ... 73,844
Portland.............. . .. ... 79,652
Primrose. . ............ ... .. 6,040
Prince of Wales 32,415
Quartz. .............. . ... .. .. .. 49
Queen?, ... ... 180,866
Queen Groupss 5,315,998
Republic. ........... ... ... " 6,193,469
Republic Reduction Co........ . .. 47,174
Richards. ........ ...... ... ... 8,
Richmond...... . ... ... . .’ 688,455
Riverside............... . EI 16,160
Rolling Mill, . ... . .. T 578,916
Saginaw.................. ... ... 451,424
Salisburys. .. ........ ... .. 686,411
Sam Mitchell (See Mitchell). . . | ...... 1. ..
Sampson (Argyle)....... .. . . .. . 267,805
Schadt. ..., ... ... 1,261
Section 12...... ... . . ... ... . . . .. 21,887
South Buffalo®. ... .. ... ... . ... 245,412
Spurr. ... ... 165,244
Star West (Wheat) ... ... .. ... 204,649
St. Lawrence (See Nonpareil). .. [ ... .. . ..
Sterling (See American). ... ... .| ... . ... ... .
Taylor.. . .......... ... ....... .. 32,970
Teal Lake (See Cambria). .. ... .. .| .. . ... . ...
Titan.......... ... .. .. S 90,371
Volunteer (See also Home). .. | . .| 1,393,175
‘Washington.., ... ... . . . 65,
Webster... ... ... ... .. . . . .. 34,905
West Republic.. . ........ . ... 133,077
Wetmore. ....... .. . . 1" 50,870
Wheeling............... .. .. 433,771
Winthrope. ., ... ... . ... 11 1,335,839

230,119
150,732

295,962
113,137

224,862
156,867

Totals......................

89,914,555

3,840,129

2,666,121

3,415,650

See foot notes 1, 2, 3, 4, 8, 6, 7,8, 9 and 10 on page 72.
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IRON ORE SHIPMENTS FROM THE MARQUETTE RANGE-~Concluded

1913.

1914.

1916.

1917.

1918.

Total.

235,648
135,879

178,574
52,562

473,961
215,182

283,775
209,059

106,987
6,631

23,805
12,606

152,847
2,868,058
16,043
880,362
756

411,650
111,245
68,131
1,615,078
150,216

7,148,090

47,174
8,261
1,866,580
1,552,617

451,424
686,411
""" 267,805
,261
21,887
245,412
165,244
204,649

1,688,725
371,727

34,905

433,771
1,335,839

3,487,993

2,340,326

123,778,008

4,698,048

3,959,103

3,896,141

121,996,164

Qoo foot notes 1, 2, 3. 4, 5, 6, 7, 8,9, 10, 11 and 12 on page 73.
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72 MINERAL RESOURCES OF MICHIGAN ,
iron Trade Review reports 152,063 tons shipped in 1915 by Breitung Hematite No. 1
'Under Iron Cliffs 1890-1895; under Cleveland-Cliffs group after 1895. and No. 2 comhined.
*Under Queen group after 1890. 2See foot note No. 1.
3Under Cleveland-Cliffs group after 1883, . L ‘dIron Trade Review reports 634,837 tons shipped in 1915,
dIncludes Cleveland after 1883: includes Barnum, Fost.er, Iron Cliffs, Michigamme and ‘Iron Trade Review reports 203,922 tons shipped in 1915 by Mary Charlotte. Figure
Salisbury after 1895. 1911 on Cliffs Shaft, Lake and Salisbury. includes Himrod shipment.
sUnder Iron Cliffs 1891-1895: under Cleveland-Cliffs group after 1895, 58ee foot note No. 4.
SUnder Cleveland-Cliffs group after 1895. ¢Isabella shipment not reported by Iron Trade Review. N
"Under Winthrop after 1892. “Does not include Gwinn district. Does not include west end of range in Baraga
*Tucludes BuTalo, Pince of Wales, Queen and South Buffalo after 1890. County.
‘Prior to 1890, see Braastad: includes Marquette after 1892, 8Iron Trade Review figure.
tIncluded in Cleveland-Cliffs group.

*Iron Trade Review reports 177,000 tons shipped in 1915.

1oTron Trade Review reports 130,902 tons shipped in 1915.

“Tron Trade Review reports 18,850 tons shipped in 1915.

Total for Marquette range 1915, Iron Trade Review, 3,746,951 tons. See foot note No. 7,




74 MINERAL RESOURCES OF MICHIGAN

IRON ORE SHIPMENTS FROM THE GWINN DISTRICT.

(GROSS TONS)

1909 and
prior years. 1810. 1911. 1912.

(Austind....... ... . e 433,03 188,588 110,839 102,530
Francis............... ... oo .
GWINN. ... i
(Princeton) Swanzy or Chesire. . .. 1,271,171 89,441 54,442 143,519
Stegmiller. . ........ ... ... ... ... 39,869 48,842 45,122 50,963
(Stephenson).. ....... ...... ... .. 122,968 225,728 135,474 214,386

Total. ........... ... ... ... 1,867,045 552,597 346,107 511,398

1909 and

prior years. 1910. 1911. 1912.

Ada (included in Tromtomn). .. ... .. . . e
Anvil and North Anvil (6)........ 721,272 7,235 310 55,610
Ashland..................... ... 5,387,156 231,506 151,478 211,027
Asteroid. ... .. e 20,569 70,239
Aurora (Norrie-Aurora Group

after 1904)............. ... .. .. 3,961,684 1. ... .. e
Bessemer. . ................... . 20,889 ...
Blue Jacket..................... L7990 | e
Brotherton. .................... 1,752,498 148,930
Castile. ........................ 35,247 136,703
Chicago. ... ... ... .. .. .. ... 68,727 1. ...

. Colby 2,450,348 245,195
Davis (Wiseonsin)............... 103,961 1. .. ..
Bureka................. ... .. ... 462,134 65,723
Federal........ ... .. ... ........

First National... . ...............

Geneva.. . ..o .u.

Imperial (See Federal). ... ........|............

Iron Chief. . ....................

Iron Chief No. 2, ...............

Iron King (See Newport).........[......ooovin

Tronton. .. ....cooiiiiiiv s 849,885

Jack Pot. ... ... ... ... ... .. .. 9,

Meteor (Comet)................. 216,367

Mikado. .. ... 997,085

New Davis (See Davis)...........| .ot )

*ewport and Bonnie. ... ......... 5,845,039 | 1,182,324 555,853. 966,435
Worr.e- Aurors Group (after 1904) 17,744,658 | 1,333,006 883,910 1,500,758
Fabst. Noriie-Aurora Group)..... 2,366,583 .. ... e
Palms. ... 1,284,489 39,152
Pike. .. 08,732 | 3,324 ... ..o e
Plymouth. . . ... . . i
Puritan (Ruby) 90,683
ROVAl. .. . ... e e
Section 13, North NewpOTt. . ... o veen e vloe e
South Chicago.................. P
Sparta. .. ... PP BN
Sunday Lake..................%. 115,486 56,096 155,485
Tilden. . ........0 ... o i 99,937 138,387 158,181
Townsite Formerly Norrie) ., ... cofn oo v
Vaughan (See Aurora) Norrie-

Aurora Group after 1904)... ...l ..o
Wakefield. . .. e e
Wisconsin (S8ee Davis), . ... ..ol i
Yale (West Colby) ..o vvvvnnn.. 373,173 108,253 154,944 76,772

Total. . ... . 51,409,158 | 3,652,018 | 2,253,800 4,094,938

Iron Trade Review. .
iron Trade Review reports 112,932 tons shipped 1915.
tons shipped from the Minnewawa (Wisconsin).
iIron Trade Review reports 1,408,516 tons shipped 1915.
4Iron Trade Review reports 838,875 tons shipped 1915.
sIron Trade Review reports 442,422 tons shipped 1915,
sNorth Anvil operates under the name of Keweenaw.

The figure includes 17,692

Shipped 141,756 tons in 1918,

STATISTICAL TABLES—IRON ORE
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JRON ORE SHIPMENTS FROM THE GWINN DISTRICT. (GROSS TONS)

1913 1914. 1915 19186. 1917, 1918 Total.
107,365 30,493 |..... ... .. 64,521 | 44,420 8,533 1,090,326
................. PR AR I 30,775 30,775
Casaser|  20isY| 87910 143,708 188,070 182541 592,618
53,479 160 17,171 4. ... 150,375 66,244 1,859,449
ag, 10,972 40,272 65,420 41,526 | ... .. 418,417
1298 93,796 | 243458 | 368739 106,712 75,162 2,072,719
302,573 | 199,027 | 358,811 [ 642,388 921,103 363,255 6,064,304

IRON ORE SHIPMENTS FROM THE GOGEBIC RANGE, MICHIGAN

(

1913. 1914, 1915, 191¢€. 1917, 1918. Total,
""" 23871 B Rl A 7407 15008557 1830525 | 156,033 | 1 295 094
. , , E: 528 .03 1,295,

2685 ] 1281703 | 04602 70,466 27.636 41,486 5300
,419 | 135,120 13,468 88,867 93,265 121,153 '585.100
....................................... vdeeeoo oo o0 3,061,684
P S P PRI N, 20,889
70,138 47,6627 T107.2447| "107.814° '3
57,595 36,569 | 75,596 131,422 2’%?3'323
.................... 180,977 |.... ..., 99,704
(805,744 | 201,047 | 315,913 423,553 353,880 324,731 4,937,738
505621 55 as0 | iss aia | a0s a1e S iod aai 2,82 106,781
14 ; 128,414 206,319 191,631 189606 1,422 129
S P S S SRR MBSO 1,097
81,303 L 34,416 86,922 113,804 126,250 399,803
166,123 51,138 |.......... 148,200 244,517
33,1117 2,004 |7 1,044° ("7 23 7417 30,833
.................... 5,434 1,997 28234
1,139,666 | 702,861 | 835,058 | 1,310.595 998,193 35, 67:
¢ , 5, ,310. , 1,035,673 | 14,
1,503,451 | 985,199 |31,407,770 | 1,855,863 | 1,646.606 | 1 550 802 30,235I3§§
88644°| 173 768 CUassirae | anslase | eriais| 5399 o
..................................................... 102056
.................... 330,496 658,284 §21.867 1,810,647
64,463 58,410 305,534 294,082 218,243
1 , 305,534 , , 1,204,373
19,222 11,527 30,302 33,561 ,739
3, 48,070 13,737 728 98,735
R R T T I 081 I P D P P 1274
1074747 540807 | 086 21 | 188071 | 168 i4d’| 131 426°| 2,458 502
97,686 | 114,777 99,516 110,733 108,641 126,149 6,142,652
......................................... 25,965 83,428 109,393
15,261 | '813,060 | 651,302 | 1,061,753 ) 1,116,802° | 1,130 482" " 4.988 600
39,482 19,0747 42,6327 Ti49,155 | 73,6337 103,491 1,190,609
8,847,398 13,150,609 (4,501,040 | 7,316,899 | 7,003,838 | 7,139,980 | 94,449,678

¢I.on Trade

Review reports 76,702 tons shipped 1915,

“Iron Trade Review reports 45,171 tons shipped 1915

”Igron Trade Review 1eports 40,248 tons shigged 1915

Total for Gogebic range 1915 Iron Trade Review 4,595,498 tons.
otal for Gwinn distriet 1915 Tron Trade Review 358,737 tons.
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IRON ORE SHIPMENTS FROM THE MENOMINEE DISTRICT, MICHIGAN

1909 and
prior years.

1910.

1911.

1912.

1,353,792

5,836,279

75,425

14,981

16,182,416

103,626

,302

58,419

814,889

416,928
Cyclops....... ... 286,093 ... ...
Eleanor (Appleton) 18,719 | .. .l
Emmett’; 66,655 |. ...
....... 11,988 ... .. ..
Half and Half. .. .......... L824t
Hamilton... .. ....... .. ......... 96,072 | ...
Hersel......................... 955 | ...
Indiana........................ 17,871 1
Keel Ridge. . ................... 93,101 | ...
Loretto........ ... ... ... ... ... 1,195,020 116,048 18,579 135,177
Ludington. .................. ... 1,001,518 .. ... i
Millie (Hewltt) ........ 8,265 |. ... ... ... 18,5566 |...........
Munro. 278,556 20,022 ,30 20,100
Norway............. 1,201,352 [ ... i]veinainaas b
Penn Iron Mining Co....... 4,837,348 344,760 377,026 426,743
Perry ............ 3,188 | . .|
Pewabl e 6,917,740 380,376 352,598 279,771
Qulnnesec ........ 02,903 | 744 (...
Saginaw (Perkins) . 501,985 ... ... ... fo e
Stephenson. ................ 39,350 | ... ...
Sturgeon River. .. 19,404 |, .. .. e
Verona....... 130,975 §. .. e
Vivian. . 405,412 14,827 5,971 28,800
Vulcan ( 1,668,654 [........... oo
Walpole. ................ ... 19,089 |. ... oo
Total............. .. .. ...... 44,685,744 | 1,674,447 | 1,431,840 1,537,546

METROPOLITAN TROUGH.
Groveland. . 74,092 26,462 33,758 12.468
Metropolitan. 107,027 |, .. . e
Northwester 35,810 |...... ... e
Total........... ... ... ... .. 216,929 26,462 33,758 12,468
CarLuMET TROUGH.

Calumet........................ 121,354 |, .o 35.587

STATISTICAL TABLES—IRON ORE

[RON ORE SHIPMENTS FROM THE MENOMINEE DISTRICT,

MICHIGAN

1913.

1914.

1915,

1916.

1917.

|
1918,

Total.

369,822
95,311

341,493
66,329

.......... 1

557,485

13,362

1,353,792
8,072,042
75,425
14,931
20,375,682

869,110
49,302
58,419

814,889

416,928

286,093

2,261,351

1,001,518
87,182
464,103
1,291,352
8,075,381

9,340,282
03,647
501,985
39,350

19,404
130,975
482,187

1,668,654,
9,089

59,001,577

810

208,868

18,976

175,917

Tion Trade Rev1ew reports 384,654 tons shipped 1915.
°Tron Trade Review reports 411,393 tons shipped 1915
Total for Menominee range 1915 Iron Trade Review 1 397,711 tons,
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IRON ORE SHIPMENTS FROM THE CRYSTAL FALLS DISTRICT, MICHIGAN

1909 and
prior years. 1910. 1911. 1912,

Alpha. ... ... ... ... ... .. ... .. 1,870 | o e
Amasa Porter.. ... ... o oo
Armenia........ ... ... ... .. ... 311,608 65,473 51,862 150,808
Balkan. .. ........ ... o oo ..
Bristol (Clait)................... 2,185,367 270,742 322,729 438,90
Carpenter. ........ ... ... oo T
Columbia....................... 942,703 |......... oo oo
Crystal Falls.... .. . . . . ... 1,785,251 |. ... ... oLl L
Delphic. ... . ... ... 000 33,
Dunn.......................... 1,521,871 136,144 232,092 242,304
Fairbanks. ..................... 8,
Genesee (Ethel). ........... ... .. 471,439 66,185 25,342 4,248

ibsom.... ... ... L L. 57,151 45,202 56,528 ... ... ...,
Great Western.................. 1,872,229 80,7(9 84,338 3,342
Hemlock....................... 1,559.81% 115,407 107,753 126,132

Hilltop............... ... ......

LeePeck.......................

.84 e P Creee
Lincoln.....,..c..... 241,627 |..... e e
Magnate, .............. ... 6,84 e el L
Mansfield. . ..., 0o 1,102,998 114,357 54,646 PN
Mastodon . v v vuvvrv i, 25, e P e
MeDonald..........ooovvi i, 1,114 8,022 5,240 1,384
Michigan. ., ... OISR e 163,787 17,922 {...... 0. 88
Monongahela. . ................. 310 |oovl ol .
OUGEErS. ...yttt iii i S sl I RO
Paint River (Fairbanks). ... 11 871,289 ..o L Lo
a2 £ N PSP D
Richards. ... ... ..o Ll i 18, ?‘.)3
Sheldon & Shafer (Union) (See
Columbia).................... U P PR
%o%t.h_Mastodon ................ 8,2 N R IR
obin.............. ... 0110 1,394,737 235, 3
Vietoria, |1l BRI 35,8121 308,340 319,818
Warner................ .o oo
Youngstown . . ... . 0 151,425 | o0 oL LI
Total........................ 15,268,269 | 1,206,592 | 1,254,135 1,304,739

STATISTICAL TABLES—IRON ORE

ki

IRON ORE SHIPMENTS FROM THE CRYSTAL FALLS DISTRICT, MICHIGAN

1913.

1914,

1915.

1916,

1917.

1918.

Total.

51,147

5144 ,284
1378,831
284,187

116,735
92,807

229,195
462,801
240,114

261,014
188,688
269,178

262,293
245,280
384,234

1,370
262,579
713,454
896,786

5,044,513
1,228,860

942,703
1,735,251
33,770
2,254,678
8,500

568,398
158,881
2,197,982
2,126,932
79,957

143,119
2 0

2,844
241,627
6,844
1,462,504
425,708

187,466
151,425

1,172,948

535,457

1,241,187

1,491,421

1,454,667

1,870,929

26,800,344

Iron Trade Review reports 378,786 tons shipped 1915.
2Iron Trade Review reports 284,088 tons shipped 1915.
sIron Trade Review reports 116,724 tons shipped 1915.
¢Not reported by Iron Trade Review.
§Not reported by Iron Trade Review. . A
slron Trade Review reports Hemlock 28,172 tons, Michigan 112,680 tons shipped 1915.
Total for Crystal Falls district 1915 Iron Trade Review 1,240,946 tons.
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TRON ORE SHIPMENTS FROM THE IRON RIVER DISTRICT, MICHIGAN

1909 and
prior years. 1910. 1911 1912.

]ggﬁeig .......................... . 132,003 39,417 3,290 (...........
Bates, || 0100l 1108668 1 171,030 166,502 | 100,736
Bengal . ... . ... ool
Berkshire. ... ... ... .l 37,735 97,999 22,272 | 33,422
]éeta,: .......................... 4,211 1.

aspian, . ........... ... .. 71,3 165,660 | 306914
Gortland . |1 ETOTL | MTLEs | 165,660 | 306, 914
Qottrell. .., ... ... LI e
Chatham-Riverton. . . . . .. 129,439 51,088 58,054 | 185,208
Davidson No. 1............ ... 1 . .. . . ...

Davidson No. 2. "1 1l 218 85980
%2;;‘;%3“ ........................... s ass | . 108,947 149,619
Forbes. ||| iliioof WS SLOTLY 67,616 | 84,074
Hiawatha........ .......... ... ..

Fomer. ool 185,021 128,884 116,635 ) 220106
}ronRi(%er ...................... 904,587 | L L
James (0sana). ................. 152,971 . ' 439" 75709
*Dober-Isabella . ... .. . . . .. 65,192 78388 ..... 50439 ...... 75702
Nanaimo. . ... .................. 373,765 |. ... ... oo
%Bxé%rrtson.mober and Isabellaj....| 1,141,098 84,269 200,142° "’ 171,493
Bogors. o O PSR ORON B U FE
Shgridan..............A...,,::: 11(23,'283 """"""""""""""""""""
Sples......... oo T
Tully. . ...... ... . ool 2,726 8,323 .10
Virgil. ... ..o .
Wapama................ ... Lol il 8,750
%@1}1{569&...“.................‘ Y I E 74971l
ickwire...... . ... .. ... |l T o 1,919 |77 40,417
%f_oungs ......................... 375,385 98,399 89,450 83,528
INMerman.. ... ................ \ 25,555 110,084 187,584
Total................. .. ..., 5,660,023 | 1,001,960 | 1,115,514 | 1,736,516

*Riverton.

STATISTICAL TABLES—IRON ORE

IRON ORE SHIPMENTS FROM THE IRON RIVER DISTRICT, MICHIGAN

1913. 1914. 1915 1916. 1917. 1918. Total.
24,286 113,733 41,378 ..o e 267,107
130,631 29,206 10,078 110,965 89,679 141,903 2,020,293
.................... 45,171 ,27 155,703 98,194 371,343
23,259 5,539 39,615 140,961 261,350 302,815 773,539
.......... 23,826 15,413 38,470 57,791 38,439 365,367
............................................................... 4,
295,841 279,379 479,083 448,631 412,313 345,420 3,432,546
26,823 15,316 1.0 ove e 59,639
.................... 75,089 ... ... L 75,134
107,604 19,455 1132,664 188,807 245,744 245,842 1,341,895
115,499 70,881 86,103 96,518 115,132 52,316 564,278
79,948 51,686 66,327 67,731 108,858 61,462 579,991
137,002 114,849 | 2155,411 100,640 90,785 109,572 966,825
124,568 15,329 27,718 9, 5O 37,291 , 639,644
- 69,435 77,960 399,219 121,010 | ... ... 367,624
160,511 91,370 93,453 187,070 62,847 126,962 1,673,448
.................... 102,511 156,528 202,592 213,249 4,880
............................................................... 904,587
176,634 73,832 102,294 136,645 171,001 158,903 1,176,809
............................................................... 65,192
............................................................... 373,765
160,818 176,274 262,382 174,992 ... ... ... 100,496 2,471,964
.......... 27,081 53,1565 81,842 117,324 84,19 63,59
...................................................... [ 2,092
............................................................... 116,299
......................................... ,31 48,781 ,09
16,650 63,411 242,049 236,302 121,426 125,087 815,974
48,395 5,972 1. ... ... 35,948 |. ..., ... 39,918 133,983
......................................... 16,033 5,070 21,103
12,377 |....... ... 19,361 30,470 |, ... ..., .. 42,187 105,144
40,322 25,584 {.......... 12,890 242 |0 121,374
43,649 ... ... 0L 53,691 23,197 2,601 769,900
149,309 172,720 108,218 138,881 230,123 131,248 1,265,857
1,943,561 |1,453,403 |2,181,648 | 2,795,862 | 2,525,741 | 2,499,264 22,913,492

iIron Trade Review reports 132,779 tons shipred 1915.
2Iron Trade Review reports 155,711 tons shipped 1915.
sIron Trade Review reports 99,650 tons shipped 1915.

Total for Iron River di trict 1815, Ircn Trade Review 2,182,924 tons.
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86 MINER j |
AL RESOURCES OF MICHIGAN ) STATISTICAL TABLES—IRON ORE 87
LIST THE T
o ST OF THE ACTIVE IRON MINES OF MICHIGAN 1918 WITH LOCATION, OWNERSHIP, ETC.
- o
) Location. N
Name of Mine, T e First |~ 1_‘(()1.6110f
| Count . | r ship- | em- Operators. Address of Home Office.
’ ! Section. | Twp. | Rge. | ment. |ployed
e W*____J ’ 1918,
MzRQUETQ‘E RANGE: |
merican and Boston. . ... . N .
Athens o Marquette. ... _ 32 48 28 |1 . American Boston Mining Co.. ... ... .. 1300 Leader-News Building, Cleveland, Ohio.
.| Marquette. . .. 5,6 47 26 18?0 280 | Athens Mining Co Ishpeming, Mich
Marquette. | 2| 47| o518 L 87 Gleveland Oliffs Iron Co.. ... .. .. .| Ishpeming, Mich.
Mar uette' e 6 47 26 | 1903 250 Breitung Hematite Mng. Co......... .. Marquette, Mich,
\hrque“e- el 8 47 26 | 20 Breitung Hematite Mng. Co........... Marquette, Mich.
Marquette....| 85, 36 48 27 118751 124 Republic Iron & Steel Co.............. Youngstown, Ohio,
q e....] 31, 32 48 29 | 1867 0 Champion Iron Co................. ... Wolvin Building, Duluth, Minnesota.
Marquette. . 9, 10 a7 ) i i i
g , 27 Cleveland Cliffs Iron Co............... Ishpeming, Mich,
%}:ﬁg&g&e. S 19 47 26 %Sg; 333 Empire Iron Co. .................. ~ 1 Rector Building, Chicago, Illinois.
Himrod (so0 M A e.... 36 48 27 | 1889 | Republic Iron & Steel Co Youngstown, Ohio.
see Mary Charlotte). ! S I Y I R . -
IHn?;l)IélfS'r . o Maranorts. g 42| 28|l 87 Mary Charlotte Mng. Co......... Marquetto. Mich.
ial......... .. - T 27 - evelan iffs Iron Co......... shpeming, Mich.
Isabella. |/ . Baraga ... 25 1 48| 31| 1945 156 Cleveland Cliffs Iron Go.. .. Ishpeming, Mich.
Jackson...... .. Marquette | 2% 32 47 26 | 1915 | "j4s Cascade Mining Co............. Hibbing, Minn.
Lake and Moro. MarQEGﬁﬁ e 1 47 27 | 1846 ‘%2 Cleveland Cliffs Iron Co......... Ishpeming, Mich .
Lake Sal- quette. .. . 10 47 27 | 1892 306 ! Cleveland Cliffs Iron Co........... Ishpeming, Mich.
aly.... .. . H
Lake Superior (H'a'ra‘(‘) """"" Marquette. . .. 14 47 27 Jones & Laughlin Ore Co.:...... Pittsburg, Penn.
Lake Superior (Soft Oré‘)e)‘ -1 Marquette....| 9, 10 47 27 %gég 2 J Oliver Iron Mining Co........ Wolvin Building, Duluth, Minn.
Lake Angeline (Angeline). || .| i\w&g?gﬁg%gg' . %g 37 27 | 1858 42§ 8{ivexi Irgncllwéniilg O(()} """"" }V k(x)lvm'Buﬂii/Im%{ Duluth, Minn.
T cees 7 27 | 1864 evelan iffs Iron Co......... shpeming, Mich.
Luey (with Jackson . 32
S eenersc Mo | o7 || e | Qorcond Qi lon G111 Iippoming Mien
altlan olunteer)., ... . .’ 48 CadA eveland iffs Iron Co....... shpeming, Mich.
Mary Charlotte. . . )R Marquett .. .. 30 47 %g 1907 300 Volunteer Ore CO............. 1400 Alworth Bldg., Duluth, Minn.
Morris and Lloyd,. . . | Marquette. . . . S 47 26 | ie08" 25 Mary Charlotte Mining Co Marquette, Mich.
x oyl 1 Marquette. |’ U ar| 25| 100s| 290 Cleveland Cliffs Iron Co.. ... .. .. Ishpeming, Mich
oro with Lake . )
ARG Marquette. o 10 47 27 | 1881 Cleveland Cliffs Iron Co........ Ishpeming, Mich.
arquette. . . . 5, 6 47 26 | 1887 | 7406 ; Cleveland Cliffs Iron Co.. .. Ishpeming, Mich.
Baraga, ....... 22 48 31 | 1882 400 i Niagara Iron Mining Co. ... North Tonawanda, N. Y.
Maraga ------- 26 48 31 | 1896 |7 " C Niagara Iron Mining Co........ North Tonawanda, N. Y.
R i Marquette 5 47 26 | 1888 | T Oliver Iron Mining Co............ ‘Wolvin Bldg., Duluth, Minn,
epublic. .. ... bl . _1 | 4T
Richmond . . %al quette. . . . 7 46 20 | 1872 . Cleveland Cliffs Iron Co......... Ishpeming, Mich.
Rolling Mili. o 2 IarQuette. . 28 47 5 | 1596 222 Richmond Iron Co.......... 1300 Leader-News Bldg., Cleveland, Ohio.
Salisbury. ... | s .warquetﬁe. .. 7 47 26 | 1872 89 Jones & Laughlin Ore Co... .. 3d Ave, & Try St., Pittsbuig, Pa.
Volunteer.. .. .. . ifarquetpe_ - 15 47 57 | 1595 12 Cleveland Cliffs Iron Co... ... Ishpeming, Mich.
Washington (Barron) . | Marquette. . 80 | 47| 26| 1871 124 Volunteer Ore Co.. ... ....... 1400 Alworth Bldg., Duluth, Minn.
< o e arquette. , . 11 a7 29 | 1865 | Washington Iron Co.................. Marguette, Mich.
WANZY istRtcr: 0 A 0t
Austin, . ..
Pl Marquette. . . 20 45 < I Cleveland Cliffs Tron Co Ishpeming, Mich.
Gardner, | Il Marquette: | 27| 43 52 | 107 4 Cleveland Cliffs Tron Go. . .. Ishpeming, Mich.
ardmer. ... 0L Marquette. .. .| (2-85) | 44,45/ 25 80 Cleveland Cliffs Iron Co Ishpeming, Mich.
Jopling. . .. T M&TQHOLte. S 28 45 25 1'19i4" 47 Cleveland Cliffs Iron Co.. .. Ishpeming, Mich.
Mackinaw. . .. 1o Aarduette. ... 28 45 25 160 Cleveland Cliffs Iron Co. .. Ishpeming, Mich.
Princeton. Marduetle. ... 35 45 25 | e Cleveland Cliffs Iron Co. Ishpeming, Mich.
S Comm I s T Mfirque‘qte. ...l 18, 20 45 25 "ig7e . 50 Cleveland Cliffs Iron Co. Ishpeming, Mich.
Stephenson . .. Mdrquette. .. 17 45 25 | 1900 223 American Mining Co......... Western Reserve Building, Cleveland, Ohio.
........ arquette. . . . 20 45 25 | 1907 |34 Cleveland Cliffs Iron Co Ishpeming, Mich.
Dickinson. 8., 9 39 : ‘ s s
Fres v , 2 - National Tube Works Co Frick Bldg., Pittsburg, Pa.
Oyclops & Norway (Penn Group) B;gll?nson. ] 25,30 40 (31, 3% %ggg 4o i Chapin Mining Co.. ... Wolvin Bldg., Duluth, Minn.
East Vulcan (Penn Gro Ickinson. . .. 5 39 29 849 | Penn Iron Mining Co 1703 Morris Bldg., Philadelphia, Pa.
Indiana up). . .| Dickinson. . 10, 11 3 1878 | ., P ini is Bl hil i
Dicki = » ] 9 29 | 1877 O ‘ enn Iron Mining Co.. 1703 Morris Bldg., Philadelphia, Pa.
ickinson. . .. 27 40 30 | 1915 6g§ Thomas Furnace Co.................. Milwaukee, Wis.
Dickinson . 7 i
i s 39 28 Loretto Iron Co.............ovvn oo 1400 Fulton St., Chicago, Ill.
B%(C:’I;l}gson. - 31 40 34 %ggi’ 176 Dessau Mining Co..... .. | Care B. J. Clergue, Montreal, Que.
Dickinson' .. 6 39 29 | 1003 1% Munroe Iron Mining C 55 Erie Co. Bank Bldg., Buffalo, N. Y.
S0m. . .. 32 40 30 | 1890 Pewabic Co......... .. 910 Wells Bldg., Milwaukee, Wisconsin.
Dickinson 9, 10 30| 99| 1gma | ini i i i
P R ' 29 Penn Iron Mining Co. . 1703 Morris Bldg., Philadeiphia, Pa.
Dickinson. . 20 40 30 1879 """ 80 Antoine Oce Company Republic Building, Youngstown, Ohio.
*Not reported. S E—
"IIndeveloped. T
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LIST OF THE ACTIVE MINES OF MICHIGAN,

[ Location. No. of
Name of Mine. ) T [‘ _______ thlfrs)E gnrgr_l
ment | pl
[ County [ Section. | Twp. | Rg plf;)lyfie.d
S A B
CIXVS TAL EALLS DistrIicT: "
masa Porter.... ... ... . . . ! Iron.... . 1 22, 33 44 33 | 1916 143
l}ga_lkan ..................... | 13 42 33 | 1915 161
ristol. ... . . | Ton.. T 19 43 32 | 1892 130
Ca.rpentt?r .......................... 31 43 32 | 1914 254
Dunn-Rlchgxrds .................... 1 42 33 | 1887 92
Genesee (with Tobiny, | |~ Iron....... .. 129,30,31 43 32 | 1902 )
Great Western. ... .. .1 | Tron. . 21 43 32 1882 {7 1
Hilltop and Victoria. . ..... .| Iron.... . . . 22 43 32t oL
Ouddson .............................. 13 42 33 | 1914 136
gers.................... 0 Iron... | 30 43 32 | 1916 105
Rg,lx)fieﬁma ............................ %8 43 32 | 1911 ... ...
............................... é 43 32 | 1901 73
Warner........ .00 0 N Tron. 9 44 33 | 1915 1 15
IR%NkRH&I:mHDISTRICT:
acer-Tully.............. | Iron.... .. . . 31
Baltic and Fogarty. . ... ! Tpon. . . 7 g’ gi %38? %(lsg
I];ates. . Lon..,. .. . .. 19 43 34 | 1915 86
engal Lon....... .. 36 43 35 | 1913 244
Berkshire. . .. ., . . 6 42 34 | 1908
shire. .................[Iron.... .. ... 2
Cardiff. ... 000 [0 Tron. Ll 22 43 35 ..., 33
Qaspian........ .0 000 "' Tren. . |l 1 42 35 | 1903 368
Chatham-Riverton... . ... /| Iron.. .. .. 35, 43 35 | 1907 139
Chicagon...... .. 00 111 Tpon. |l 26 43 34 | 1911 55
Cottrell (with Berkshire). ... .| Iron....... .. 1 42 35 | 1915
Davidson No. 1...... "/ /" Tron. . | . 14 43 351 1912 |46
Davidson No. 2. .. .. . 'l Iron. . . . 0" 23 43 35 | 1912 60
Davidson No.3.. .. . . | Tron. . . . 14 43 35 9
ogarty (see Baltic).. .  .!!!| Iron... . .’ 1| 42 35 |'19077].. ...
orbes.......... ... 0 1 W Tron. .1l 14 13 35 | 1913 '3
Hiawatha.. .., ... 35 43 35 | 1893
..................... 6.
Homer,..... .00 00 "' '"" U ypon. 22, 23 43 35 | 1915 13:211
Osana (James). . - 1. 0 " Iron. .| .l 23 43 35 | 1907 149
Dober Isabella (Riverton),....| Iron.... . . ' 1, 35, 36 (42, 43 35 | 1898 178
ogers. ....................| Iron.. . ] 29 43 34 [ 1914 107
......... 24 43 35 | 1917 85
......... 36 43 35 | 1910 |... ...
......... 24 43 35 | 1912 [......
......... 14 43 35 [ 1917 30
......... 23 43 35§ 1910 36
............................. lg 42 35 | 1905 1
.......................... 7 42 34 | 1908 168
COGEB_}C Ravge:

..o ic...... 14 47 46 | 188 22
Asteroid..... ... . . 110 Gogebic. .. ... 13 47 4& 190(7; 150
Ashland.... . . .. . "7t Gogebic. . . ... 22 47 47 | 1885 111
Brotherton.. ... [ .1/ Gogebic. ..., 9 47 45 | 1886 88
Castile.. .. . . . 11T Gogebic. . . ... 10 47 45 | 1906 131
Colby and Ironton.. .. ... Gogebic. . . ... 16 47 46 | 1884 771
Davis, Geneva, Royal, Puritan Gogebic. .. .. 17, 18
- . 19, 20 47 46 | 1 5
Eureka.... ... ... .. . . . . Gogebic. .. ... 13 47 46 lggg gig
Ironton (see Colby). .. [ . " Gogebic. . . ... 17 47 46 | 1886 ... ...
ll\idql\évegnaw . 11 47 46 | 1914 134

ikado. . 1 18 47 45 [ 1895 0
Morgan. ... ... ... . ccee-....| Gogebic. .., . 11 47 45 |. 34
Newport and Bonnie. .| ! ! Gogebic. . . 24 47 47 11886 939
Norrie-Aurora Group 47 47 | 1884

.............. 1884
gftlm% e 47 46 | 1912 556

ymouth. .., .. 47 45 | 1918 382
Puritan (see Da 47 46 | 1886 |..
%ljzlr(zi%ixly Lake. 47 45 | 1835 |'"'336
Toden.. . - 47 46 | 1891 227
Wakofagy - 47 47 | 1917 126
Ya?i efield . 47 45 | 1913 441

e e, 47 46 | 1901 253

STATISTICAL TABLES-—IRON ORE 89

Operators,

Bristol Mining Co......... ..
Balkan Mining Co...........
Nevada Mining Co........ ..
Hollister Mining Co.........
Corrigan, McKinney Co.... ..
Corrigan, McKinney Co.... ..
Corrigan, McKinney Co.... ..

Corrigan, McKinney Co. ... ..
Verona Mining Co...........
BatesIron Co...............

Brule Mining Co............
Wickwire Mining Co.........
Verona Mining Co...........

Brule Mining Co......... ...
Munro Mining Co...........

Oliver Iron Mining Co.......
Davdison Ore Mining Co.. . ..

Davidson Qre Mining Co. .. ..
Davidson Ore Mining Co.. . ..

Verona Mining Co...........

Jones & Laughlin Ore Co.. . ..

Munro Mining Co...........
Buffalo Iron Mining Co. ... ..
Mineral Mining Co........ .,
Oliver Iron Mining Co..... ..
Munro Iron Mining Co. ... . .
Cleveland Cliffs Iron Co.. . ...

Corrigan, McKinney Co. .. ...

Wickwire Mining Co..

Wapama Iron Co.....................

Mineral Minjng Co.........
Huron Iron Co. . .

Miamai Metals Co. ... . ]

Newport Mining Co.
Castile Mining Co..........
Hayes Mining Co.
Brotherton Iron M:

Oliver Iron Mining Co. .
Castile Mining Co. ...
Corrigan, McKinney C
Newport Mining Co.
Verona Mining Co. ..
Thomas Furnace Co.
Newport Mining Co........

Oliver Iron Mining Co
Dunn Iron Mining C
Verona Mining Co. ..
Oliver Iron Mining Co.
Sunday Lake Iron Co. . .
Oliver Iron Mining Co .
Townsite Mining Co. .
‘Wakefield Iron Co..........

Address of Home Office.

Wade Building, Cleveland, Ohio.
Cleveland, Ohio, Western Reserve Bldg.
Duluth, Minnesota,.

1300 Leader-News Bldg., Cleveland, Ohio.
‘Wickliffe, Ohio.

‘Wickliffe, Ohio.

‘Wickliffe, Ohio.

Everett, Pa.

First National Bank Bldg., Chicago, Illinois.
‘Wickliffe, Ohio.

1300 Leader-News Bldg., Oleveland, Ohio.
Wickliffe, Ohio.

Western Reserve Bldg., Cleveland, Ohio

‘Wickliffe, Ohio.
Cleveland, Ohio, Western Reserve Bldg.
Neow York City, 25 Broad St.
Cleveland, Ohio, Western Reserve Bldg.

76 Wade Building, Cleveland, Ohio.
Buffalo, N. Y.

Cleveland, Ohio, Western Reserve Bldg.
76 Wade Bldg., Cleveland, Ohio.

55 Erie Co., Bank Bldg. Buffalo, N. Y.

Duluth, Minn., Wolvin Bldg.,

403 White Bldg., Buffalo, N. Y.

403 White Bldg., Buffalo, N. Y.

403 White Bldg., Buffalo, N. Y. .
Western Reserve Bldg., Cleveland, Ohio
3d Ave. & Try 8t., Pittsburg, Pa.

55 Erie Co., Bank Bldg., Buffalo, N. Y.
Buffalo, N. Y., Station B.

910 Wells Bldg., Milwaukee, Wis.
‘Wolvin Bldg., Duluth, Minn.

585 Erie Co. Bank Bldg., Buffalo, N. Y.
Ishpeming, Mich.

Wickliffe, Ohio.

Buffalo, N. Y.

Iron River, Mich.

910 Wells Bldg., Milwaukee, Wis.
Iron River, Mich.

Tower Building, Chicago, IlI.

First National Bank Bldg., Milwaukee, Wis,

76 Wade Bldg., Cleveland, Ohio.

1st National Bank Bldg., San Jose, Cal.

808 Western Reserve Bldg., Cleveland, Onio.
76 Wade Bldg., Cleveland, Ohio.

‘Wickliffe, Ohio.

Wolvin Bldg., Duluth, Minn.
76 Wade Bldg., Cleveland, Ohio.
Wickliffe, Ohio.

First National Bank Bldg., Milwaukee, Wis.

Western Reserve Bldg., Cleveland, Ohio.
Milwaukee, Wisconsin,

First National Bank Bldg., Milwaukee, Wis.

Wolvin Bldg., Duluth, Minn.

First National Bank Bldg., Milwaukee, Wis.

Western Reserve Bldg., Cleveland, Ohio.
Wolvin Bldg., Duluth, Minn.

Western Reserve Bldg., Cleveland, Ohio.
‘Wolvin Bldg., Duluth Minn,

Care of Coates and Tweed, Duluth, Minn.

1300 TL.eader-News Bldg., Cleveland, Ohio.

312 Union Trust Bldg., Detroit, Mich.
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