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LETTER OF TRANSMITTAL.

To the Honorable, the Director and the Board of Commissioners of the Depart-
ment of Conservation of the State of Michigan.

Hon. John Baird, Director.
Hon. W. H. Wallace.

Hon. Herman Lunden.
Hon. Chas. E. Lawrence.
Hon T. F. Marston.

Hon. Geo. W. Millen.
Hon. Fred Z. Pantlind.
Hon. Howard B. Bloomer.

Gentlemen. Under authority of Act No. 7 Public Acts of Michigan,
Session of 1911, I have the honor to present herewith Publication 34 Geolog-
ical Series 28, the eleventh of a series of annual statements of the production
and value of the mineral products of Michigan. This publication is a part
of the Annual Report of the Geological Survey Division for 1922.

Very respectfully,
R. A. Smith,
) State Geologist.
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PART 1. METALLIC MINERALS




THE COPPER INDUSTRY




&

MICHIGAN COPPER PRODUCTION IN 1922

GENERAL

The total copper production for the year 1922 amounted to 121,386,726
pounds, an increase of 29,124,643 pounds over the preceding year. This produc-
tion is fully 100,000,000 pounds short of the average pre-war years. Contin-
uous operation was maintained during the year at the Copper Range group,
Quincy, Mohawk and Wolverine. On April 1st production was resumed at
Abmeek, Isle Royale and the conglomerate and reclamation branches of the
Calumet and Hecla Mining Company. The remaining subsidiaries of the
Calumet and Hecla continued idle. Exploration and development was
conducted at the Seneca, Gratiot, Mayflower and Arcadian, and at the
Seneca Mine 272,182 pounds of copper were produced from rock hoisted
incidental to development work. The Michigan copper mines operated under
a labor shortage which was general throughout the district and was due to
the attraction offered by higher pay in the automobile industry in the lower
part of the State. In the past years there has been always a considerable
drift from the mines to the industrial centers but the underground force has
in general been satisfactorily maintained by new immigration which was
restricted under the present law. The lack of men to operate the mines
was a serious handicap and materially increased costs.

Table I shows the production by mines for the years 1911 to 1922 inclusive.
Table II shows the United States smelter production by States for the years
1919 to 1922. The smelter production always differs slightly from: the mine
output, therefore the total production for Michigan for 1922 is not exactly
the same as the figure in Table I which represents the compilation from mine
production, nevertheless it is close enough to give a true picture of the
Michigan proportion of the total production of the country.
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TABLE 1 _ , TABLE I
PRODUCTION OF PRINCIPAL : MICHIGAN COPPER COMPANIES,
[}
1911 1912 1913%* 1914* 1915 ; 1916 1917 1918 1919 1920 1921 1922 1923

Ahmeek.................. 15,196,127 16,455,769 9,220,874 13,684,605 21,800,492 ' 24,142,158 27,919,812} 24,851,235 17,223,111} 20,489,438| 6,255,200; 14,885,081}..,....
éll{)uezb, o Fenia 4,780,494 5,525,455 4,091,129 6,056,548] 10,043,459 & 10,219,290| 8,892,915 7,071,218 3,749,984 2,499,239 Idle Idle Idle

alumet an ecla—

Conglomerate. .......... 58,469,394 51,935,245] 32,731,768 - 37,996,045| 51,738,588 51,785,016| 50,415,860{ 43,329,816{ 32,895,816] 34,324,660| 9,865,400 29,130,500}......

Amygdaloid............ 15,661,578| 15,692,199| 12,051,238] 15,695,517 19,291,930 : 19,564,575| 18,003,966( 15,393,153 10,880,378 9,164,983 Tdle Idle |......

Reclamation............|.... ... ... oo oo o 1,582,802 : 5,412,649! 9,075,457 9,245,388] 9,089,952 14,138,240 5,301,736; 11,362,500{......
8entenn11€,l ............... 1,493,834 1,742,338 1,612,262 2,287,130 2,347,500 . 2,367,400{ 2,062,857] 2,492,857 1,365,148 561,284 Idle Idle |......

opper ange— |

Baltic. P 15,370,449 13,373,961 7,736,126 7,001,945; 12,028,947 e 12,425,804 11,214,861} 10,406,097| 7,864,653 6,613,918 7,608,847 5,239,586]......

Oh@mpwn -------------- 15,639,426 17,225,508] 12,080,594 15,807,208 33,417,599 : 33,601,136| 27,550,343| 21,748,514! 19,886,917 13,610,324| 20,719,307} 19,583,806]......

Trimountain............ 6,120,147 6,980,713 4,990,938 5,048,306 8,302,896 : 8,720,558| 6,278,097 5,343,586 5,274,387| 3,532,025 4,341,584 4,116,100]......
Franklyn................. 820,203 1,710,651 1,021,440 93,283 1,314,969 : 3,116,566 3 155,574 2,827,313| 1,062,879 Idle Idle Idle Idle
Hancock................. 754,729, ... ... ..... | 488,678 871,124 H 2,824,934] 4,047,053 3,041,514 Idle 1dle Idle Idle Idle
Isle Royale.. e 7,490,120 8,186,957 4,158,548 6,601,235 9,342,106 N 12,412,111] 13, 480 921| 15,442,508 13,007,647| 10,621,801] 2,491,000/ 6,639,970]......
Lake................ ... ........... S N 287,200{............ 1,581,071 : 1,489,247 1 ,461 ,893 717,403 Idle Idle Idle Idle Idle
LaSalle...................|............ Idle 43,906 540,731 782,493 ! 1,380,352f 1,919,775! 1,832,665 340,719 59,713} . ... .. ... Idle |......
Mgi,ss. .................... 1,326,998 2,045,006 1,213,545]| - 2,944,952 4,638,452 g 4,752,588 3,984,616] 3,403,827 1,963,178 Idle Idle Idle Idle
Michigan................. 327,773 162,9500. . ... ... . e e 1,177,176] 1,697,107 1,075,492|........... Idle {......
Mohawk.................. 12,091,056] 11,995,598 5,778,235] 11,094,859 15,882,914 13,834,034] 12,313,887 10,781,041} 12,857,392} 10,269,824f 14,054,235{ 11,209,396{......
Os(;eola, .................. 18,388,193 18,413,387 11,325,010| 14,970,737 19,731,472 19,586,501{ 16,084,958 15,919,647] 10,824,231 7,465,773 Idle Idle {......
Quincy...................| 22,252,943 20,634,800 12,184,128| 15,356,380 22,054,813 21,065,6121 22,195,577] 19,948,965} 19,476,320 19,219,070 16,960,265 15,402,726]......
Superior................. 3,236,233 3,921,974 2,992,765 3,217,635 3,866,484 . 3,034,656| 2,201,672] 1,676,446 563,935 322,871 Idle (0
Tamarack................ 7,494,077 7,908,745 4,168,743 1,074,808 3,888,150 Absorbed | in 1916 by | Calumet and Hecla,
Victoria. . e 1,303,331 1,224,911 1,428,693 1,486,242 1,499,695 1,661,832 1,612,640 1,533,5361 1,245,590 1,060,829 273,916 Idle [......
‘White P1ne B T T U I PSP 12,824,145 3 4,207 ,4497 4,067,529] 3,273,680f 1,979,268 1,850,787 Idle Idle |......
Winona.................. 1,275,675 2,307,337 1,448,737 1,352,085 1,722,638 - : 2,167,255 1,494,472} 1,576,683 561,238 Idle Idle Idle {......
Wolverinef . e 9,630,639 9,120,485 8,350,312 3,435,459 7,250,866 - ' 6,641,492| 5,856,889 4,608,865 4,562,617] 3,932,225] 3,924,270  3,544,879{......
Development PrOJect:s ..... 648,053 228,985 233,915|............ © 297,612 426,260 745,381 530,730(........... 531,384 466,323 272,182{......

Total................ 219,771,477 216,792,974 139,650,044| 166,184,386 258,103,217 H 266,839,475|256,037,005228,173,863|178,365, 567|161 ,343, 880 92,262,083[121,386,726{..... .
*Strike year. tInitial production. {Production of fiscal year ending July 1st. ‘ *Strike year. tInitial production. IProduction of fiscal year ending July 1st.
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TABLE II

PRODUCTION

Copper Produced in the United States from domestic ores, 1919-1922,
(Smelter output, in pounds fine)

1919 1920 1921 1922
Alaska........... 56,534,992 66,093,924 76,808,114 ~ 59,900,579
Arizona.......... 536,515,368 552,988,731 155,165,656 428,200,634
California. ....... 23,548,698 11,822,028 15,906,883 20,440,430
Colorado......... 4,892,558 4,282,616 6,592, 598 3,635,916
. Georgia.......... 8,306 3,663 ............ 8,147
Idaho............. 3,966,655 1,922,116 1,971,623 3,504,944
Mgmnp ............ 376,186 .............. 3 ..
Michigan......... 177,594,135 153,483,952 100,918,001 116,283,920
Missouri.......... 588,570 533,368 137,591 1,070,259
Montana......... 176,289,873 177,743,747 49,471,206 165,341,414
Nevada.......... 64,683,734 55,580,322 15,129,116 20,398,611
New Mexico...... 60,377,320 52,159,751 18,076,909 29,127,329
North Carolina.. .. 3,334 e e e
Oregon........... 2,808,017 2,529,311 274,934 925,954
Pennsylvamg ................. 618,361 ............ : 888,721
South Carolina. ... 2,207 e e :
South Dakota..... 8,631 2,190 ... . e
Tennessee........ 15,629,454 16,727,803 15,084,294 14,226,232
Texas...... e 2,153 14,217 587 ,889
Utah............. 143,836,304 110,357,748 45,831,959 79,665,563
Vermont......... 053 Y20 )
Virginia. ..o o i i e e
Washington....... 2,552,134 2,125,586 598,658 369,133
Wyoming......... 150,051 24,256 9,80 ............
Undistributed... . . 15,467,998 47,350 3,608,136 33,066

1,286,419,329 1,209,061,040 505,586,098 944,024,741
Note—Compiled by United States Geological Survey.

DETAILS OF ACTUAL OPERATIONS

The details of operations of the Michigan copper mines are compiled from
the annual reports of the companies to their stockholders.

Ahmeek

Active mining at this property came from ground tributary to Shaft No.
2and No.4. At No. 3 Shaft a small amount of development work was carried
on during the year but at No. 1 Shaft efforts were confined to pumping,
Production from the Mass fissure vein yielded nearly 1,400,000 pounds or a
little less than one-tenth of the total copper mined from the Ahmeek. A
cross-cut from the end of the 17th level drift on the Mass fissure north of No.
2 Shaft was extended west to intersect the Kearsarge Conglomerate which
was 60 feet wide at this point but poor in copper content. The cross-cut
will be extended further west to explore the horizon of the Osceola lode.

The details of the year’s operations are as follows:
Copper product for the year (April 1-December 81) .. ... 0iierrernrnrrernennns 14,885,081 lbs.

i
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PRODUCTION COSTS

B 54550 PPN 5.93 c. per lb, $882,754.50
Smelting and refining. ... ... ... .ottt 1.66 ¢ « « 247 ,523.86
Boston office and mine and corporation taxes ................ .85 # « @ 126,348.73
Depreciation and Depletion........... .. .o 4.47 « « & 665,669.97
Production cost of . . ... .. .. . ety 14,885,081 1bs, at 12.91 ¢ « ¢ $1,922,297.06
On hand January 1, 1922................. 9,892,100 “ ¢ 14.00 ¢« « & 1,384,894.00
24,777,181 ¢ ..., $3,307,191.06
Soldin year........ccco v, 21,870,413 “  ..... 2,931,803.68
On hand December 31, 1922............... 2,906,768 “ ¢ 12,91 ¢« * « $375,387.38
EARNINGS STATEMENT
Received forcoppersold.................. 21,870,413 1bs. at 13.66 c. per lb. $2,986,548.98
Cost of copper sold
Production cost at 13.41 ¢. per 1b......$2,931,803.68
Selling and delivery cost at .50 c. per lb. 108,670.39 at 13.91 ¢« ¢« « 3,040,474.07
Loss on copper SOIA. .. .. v i it it i i e .25 ¢ o« & $53,925.09
Maintenance costs (Jan. 1-March 31)
Y TSN $91,268.61
Boston office and mine and corporation taxes.................. 41,463.94 .
Depreciation. . ..ot i e e 7,008.44 139,740.99
$193,666.08
Miscellaneous Receipts .
TNEEPESt, EUC . .o et i et ee e ittt e e $75,038.63
MiscellaneoUus BXPeNSES . . v vveee ittt iteennonaernersinennnns 32,924.28 - 42,114.35

0TI 07 2= $151,551.73

CHANGES IN NET CURRENT ASSETS

Balance of current assets January 1, 1022, ... ... ..ttt e $3,079,475.04
LSS fOr YO . . .ot it e e s $151,551.73
Less depreciation and depletion reserves...................... 672,678 .41
$521,126.68

Capital Assets increased

Plant—New construction..... ... oot iionnens 12,326.88
$508,799.80
Dividends paid. ... ..o viii it it i i e s 400,000.00

Net increase in current assets. ... ..ot i i i i i i 108,799.80

Balance of current assets December 31, 1922......... e e e $3,188,274.84
COMPARATIVE RESULTS FOR THE PAST FOUR YEARS

1919 1920 1921 1922
Tons of rock treated .. ................... 756,870 822,192 212,170 439,769

Cost of mining, transportation, stamping and

taxes pertonofrock.............. . ... $2.59 $2.62 $2.40 $2.22
Pounds of refined copper produced......... 17,223,111 20,489,438 6,255,200 14,885,081
Pounds ‘of refined copper per ton of rock

treated. ..ot e 22.8 24.9 29.48 33.85

Total Depth of Shafts
No. 1 shaft 43 feet below the 22d level, 2,799 feet from surface.
No. 2 shaft 226 feet below the 27th level, 3,039 feet from surface.
No. 3 shaft 304 feet below the 24th level, 3,281 feet from surface.:
No. 4 shaft 267.5 feet below the 22d level, 3,092 feet from surface.

SUMMARY OF RESULTS

1919 1920 1921 1922
Rock hoisted.................., e:v.. 772,357 tons 847,921 tons 217,003 tons 454,168 tons
Rock housediscard.................. 15,487 tons 25,729 tons 4,833 tons 14,399 tons
Percentage of discard ................ 2.005 034 2.227 3.170

Calumet and Hecla

The conglomerate branch resumed operations on April 1st and the recla-
mation plant on April 10th. The Osceola Amygdaloid mine remained idle.
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A total of 1,360 tons of copper rock was recovered from the 81st level explor-
ation on the” Kearsarge lode which when milled yielded 12.62 pounds of
copper.

.The material utilized at the reclamation plant was the most recent of the
deposited tailings and much of it had already been reground so that its
assay value was lower than the average of the bank.

There was a decided increase in tonnage treated due to fineness of the

material and to changes made in the various plants chiefly in the leaching
process. The average daily capacity was in excess of 5,000 tons.
At the Tamarack Reclamation Plant construction was resumed in the
spring and at the close of the year the main building was erected but no
machinery was installed. About 60 per cent of the steel erected in 1922 was
remodeled from material taken from the old coal shed. This plant will be
equipped with a dredge which will be a duplicate of the one in use at Lake
Linden. It is expected that active operations will be commenced in 1924.

Details of-the year’s operations are as follows:
Copper product for the year (April 1-December 31)........oueerernnnnnrnnn. 40,493,000 lbs,

PRODUCTION COSTS

MIniNG. ... .o 7.42 1
Smelting and Reﬁnmg ..................................... 1.40 s ‘P ’ %gg? g%ggi
Boston office and mine and corporation taxes................. .93 « « o« 378,079.50
Depreciation and Depletion. .. .......... ... ........ ......... 6.00 ¢« « « 2,424,206.54
Production cost of . . . . 40,493,000 Ibs‘ at 15.75 « « « $6,375,820.16
On hand Jan, 1, 1923 23,864,191 “ 14.00 ¢« « « 3,340,986 .74
Sold i ’ 64,357,191 ¢ $9,716,806.90
oldinyear............................ 57,549,859 ¢ 8,644,958, 88
6,807,332 ¢« ¢ . “« 4w .
‘Less to reduce to market value........ ... 1575 51 Og’ll%ggg

On hand Dee. 31, 1922.................. 6,807,332 “ “ 14.95 ¢« « ¢ ‘$1.004,081.47

EARNINGS STATEMENT

Received for copper sold................. 57 549
Gost of coppor o . 859 1bs. at 13.68 ¢. per 1b. $7,874,156.38
Production cost at 15.02 c. perlb... .. ... $8,644,958. 88
Selling and delivery cost at .50 c¢. per Ib.  285,015.56 15.52 « « 4 8,929,974 .44
Loss on copper sold. ........c.. i 1.84 « « « 1,055,81
Loss by reduction to market value as above.. ... . . . . /' T T ... $ ’06?: 62 gg

$1,123,584.61.
Maintenance Costs (Jan. 1-March 31)

MG, . e e e e e e 377 ,248.65
Boston office and mine and corporation taxes................ $125 :002,84
Depreciation........ ... ... .. . 0 o 76,917.09 579,168.68

Miscellaneous receipts $1 :702,753.29

Dividends from other companies............... $425,312.30

Interest. . ... .v.vvvieoinie it 228,146.96

Custom Smeltmg and Reﬁm ................ 172,116.10

Gain from sale C. Notes Lowbell Co.

L 173,384.65  $998,960.01
Miscellaneous Expenses
Examinations, depreciation, etc............................ 233,967.57 764,992.44
Li08S FOF FOAT . ..o v it e e $937,760.85 |

COPPER PRODUCTION IN 1922 T

CHANGES IN NET CURRENT ASSETS

*Balance of current assets January 1, 1922 ....... ... . ... ... $12,902,815.62
Loss fOr year. . ... ..o s $937,760.85
Less depreciation and depletion reserves. ... ................ 2,501,123.63

$1,563,362.78
Capital Assets increased

Plant—New construction.................. ... $220,377.58
Lesssale..................... ..., $604.80 )
Less sustained depletion............ .. 242 .98 361.82
$220,015.76 $1,563,362.78 $12,902,815.62
*Balance of Current Assets as in Annual Report for 1921......... ... .. ... ..... $12,334,157.80
Increase by Federal Adjustments. ... ... ... ... .. ... ... ... ... ... . . ... 568,657 .82
Revised Balance of Current Assets Jan. 1, 1922, as above.............. $12,902,815.62
Stumpage and timber lands. ... ... ... ... . . Lo il $2,323.53
Copper Canyon Mining Co.............. ... ... ... . ...... 2,300.00
Copper Mines Information, ........... ... ... .. .. ... . ..., 6.54
$224,645.83
Capital Assets decreased
Stamp Mill
Patents......... ... ... ... ... ... ... $4,922.22
Mutual ,
W.L. &P . Co. Stock....... .............. 563.83 5,486.05
‘ $219,159.78
Dividends paid.......... ... ... ... i N 1,000,000.00 1,219,159.78
Net increase in current assets. . ......... .. ... . i i 344,203 .00
Balance of current assets December 31, 1922... .. ... ... ... .. .. i $13,247,018.62
COMPARATIVE RESULTS FOR THE PAST FOUR YEARS
1919 1920 1921 1922
Tons of rock treated. . ................... 1,830,760 1,560,240 261,320 618,800
Mine cost per ton of rock (excluding con-
struction) . ........ .. ... oo $3.85 $4.22 $4.83 $4.07

Pounds of refined copper produced from

43,776,194 43,489,643 9,865,400 29,130,500
23.91 27.87 37.75 47.08

CONGLOMERATE LODE

The comparative results of operations for the past four years are as follows:

1919 1920 1921 1922
Tons of rock treated. .................... 1,111,080 978,000 261,320 618,800
Mine cost per ton of rock (excludmg con- .
struction) . .............. . .. o

Pounds of copper produced ......

$4.87 $5.16 $4.83 $4.07
32,895,816 34,324,660 9,865,400 29,130,500
Pounds of copper per ton of rock 29.61 35.10 37.75 47.08

Shaft sinking. 1,437 feet 1,505 feet 427 feet 371 feet
Drifting................. 3,375 153 508 « 1,152 ¢«
Crosscuts and footwall drift 4,154 “ 2,361 “ 726 ¢ 354 “

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

. 5,555.0 feeL to 57th level.
. 9,070.0 to 92d level.
“  to 33d level.

Calumet Nos. 5 and 6
Calumet No. 4.
Calumet No. 2

Slope Shaft. 1,583 “ below 57th level or 185 feet under 66th level.
Hecla No. 6 7,890 “ 48,7 feet under 80th level.
Hecla No. 7. 8,175 “ 238 feet under 81st level.

“  to 20th level.

42.5 feet under 83d level.

“ 100 feet under 81st level.

¢ 29.5 feet under 18th level.

“ below 18th level, 129 feet under 24th level.
“ 147 feet under 40th level.

South Hecla No.
South Hecla Nos. 9 and 10
Red Jacket Shaft
Tamarack No. 3.
Tamarck No. 3 @
Tamarack No. 5

®

-

w

-~
NMOOONONOOO

REGRINDING PLANTS From Old

- From Mine Sands
Tons treated. .. ... ... . e 340,340 489,150
Assay headings, . .. ... .. ... . e .765 %, .647 9%,
Assay tallings. . ... . e .503 % .434 9
Pounds refined copper. . ................ 1 ,7565092 2,08940(1)9

Pounds refined copper per ton treated. .

Cost per pound, excluding smelting and sellmg ................... 5.22 c. 8.62 c.
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LEACHING PLANT
Tonstreated.............................. 1,353,654
a8

Assay headings..... 8
Assay tailings......... 108 &
Pounds refined copper. . 10,455 00%
Pounds refined copper per ton treated........... ... ’ 7.72
Cost per pound copper, excluding smelting and selling 3.86¢.
’ FLOTATION PLANTS
Tons'treated.........oooviuiiinnnnnn.
Ay T 4922340})
.............. . o

Assay tailings........
Pounds refined copper.

L1799
........ 3,446,000
6.95

Pounds refined copper per ton treated................ .

Cost per pound copper, excluding smelting and selling . ..... ... ... ... . .. .. 2.67 c.
RECLAMATION TOTALS

Tonstreated.......................... . ’

Assay headings. . ! 372335372 6 2134?7%

1226 9,

Assay tailings...... .126 %
11,362,500 65,201,724
8.24 10.50

Pounds refined copper R
Pounds refined copper per ton treated................. .
Cost per pound copper, excluding smelting and selling............

Copper Range Company

This company owns the Baltic Mine and one-half the total stock of the
Champion Copper Company and practically the entire issue of the Trimoun-
tain Mining Company, Atlantic Mining Company and the Copper Range
Railroad. The active mines of the group are the Champion, Baltic, and
Trimountain. The Atlantic has been idle for years. At the Trimountain
Mine production except that incidental to development was suspended in
December and coincident with this curtailment the Baltic stamp mill was
closed and all rock treated at the Champion mill.

The financial statement of the Copper Range Comapny for the year 1922
is as follows:

29,029,474 1bs. of copper produced and sold at average of 14.225 cents per pound.. $4,129,538.82

Interest................ e e e
Atlantic Mining Company income from rents, interest, €6c. .. ........o.oooooeron. 132: ggg ?g
. . . 4,270,422 .31
Mining Expense, smelting, freight, sales department and all other expenses. ... .. $3,262,322.36
Taxes paid by mining COmMPaNIes. ...o..t 'ttt te ettt et iietieiee e 5 ’ggg ggggg
Operating Income of Copper Range Railroad Company........... $191,094.54 699.846.80
Less interest on bonds. ... ... o.owuerninansnnnnnnnn 114,000.00 77,094 .54
Deduct one-half ot: net mining profit of Champion Copper Company which belongs §776,941.34
to the St. Mary’s Mineral Land Company .. ....... ... ueuererererennnnn. s 445,257 .58
OPErating INCOME. . ... .\ sts s te et e e s et e e ettt " $331,683.76

6.28 c. 6.40 c. .

i
i
L
i
i
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CURRENT ASSETS AND TOTAL LIABILITIES DECEMBER 31, 1922
(Including Subsidiary Mining Companies)

Assets

[ 7 YR I I $2,002,172.51
United States Liberty Loan Bonds......... ... i eiiiiiinans 1,793,000.00
Copper delivered and not paid for........ ... ... o i i 316,135.00
Copper on hand . . ... ... o e e 806,538.14
Copper Range Railroad Company bonds.......... ..o, 870,000.00
Michigan Smelting Company StOCK . . ... ...t ir v e e as v 340,000 00
Balance due from United States Government account Railroad guaranty under

the Transportation Act 1920, ... . ... . it 92,966.29
Supplies at MINes. ....cooviiirtiiiiiinrieacneerena s $523,112.26
Cash at Mines..... 88,194.25 611,306.51
Accounts receivable. ... .. .. . e e e e e 519,808.79
Insurance Prepaid. .. ... .ottt e e e e 1,612.49
U. S. and Short Term Securities. .. ... ..ottt innnns 341,119.47

$7,694,659.20

Cufrent indebtedness at mines $123,747 .34

Accounts payable............. 448,329.29 572,076.63
$7,122,582.57

Less one-half Champion...... ettt e e et e s 1,360,619.03

Net eXCESS OF ASSETS . vttt ir e e ine s ie i iaiaaaacaenanaiarasnns $5,761,963.54

The Copper Range Company now holds in its treasury the following:
97,256 shares Atlantic Mining Company stock.
99,690 shares Trimountain Mining Company stock,
50,000 shares Champion Copper Company stock.
42,443 shares Copper Range Railroad Company, entire stock issued.

COMPARATIVE STATEMENT

(Baltic, Trimountain and one-half Champion combined)
Average for

ten years
1913 to 1922
1922 inclusive

Tonsofrockstamped. ... ... ..o it iorineniarnnoansnen 553,513 826,637
Pounds of refined copper produced........ . 19,237,571 25,926,178
Pounds of refined copper per ton stamped . 34.75 31.36
Cost of copper per pound ............. $0. 1322 $0. 1200
Price received per pound............... . 1343 . 1958
Profitper pound......coouneiinnnntennrinaenersesas . .00212 .0758
Mining expense, smelting, freight, marketing copper, etc . $2,543,504.91  $3,111,350.00
Net earnings Copper Range Company..........ccenconoeraees 331,683.76 1,999,521.04

COST AND PROFITS
(Exclusive of Depreciation and Depletion)
Production Cost Price

. Pounds PerPound Received
BaltiC. .ot i st e it et e 5,329,568  16.76¢ 13.958¢
Trimountain. . ...ttt ittt i et 4,116,100 16.46¢C 13.958¢
Champion (38) . veeeecerineusrnorornoisoineannoeasasenses 9,791,903 09.93c 14.359¢

Copper Range COMPAaNY.......ovveriveenanrnssrocssennans 19,237,571 13.22¢ 14.17c

31 22,310,084 12.74¢ 13.19¢

155 0 S 16,951,105 17.77¢ 17.14c¢

¢ L I R 23,082,498 15.02¢ 18.67¢c
B e R 26,623,940 14.46¢ 24.757¢
B 2 T S 31,268,130 12.579¢  28.735¢

Depletion and depreciation charged against 1922 production amounted to $752,173.07 or 3.91¢c
per pound of copper produced. Depletion and depreciation charges in former years have been as

follows:

L P 3.73¢ per pound
1920, ....00uunn.. e r e 4.16¢c “ ¢
B P 3.56c ¢« «

. 1918...... P 3.4c « ¢
1917........ e et 3.2¢c ¢« ¢
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_ Baltic Mine
The record of the Baltic Mine for 1922 is as follows:

RECEIPTS
5,329,568 1bs. copper sold at 13.958 C...vovve it $743,925.51
EXPENDITURES
Running expenses at the mine, and taxes. .. ...................... $807,539.47
Smelting, freight, cost of marketing and general expense.......... 85,964.13 893,503 .60
Deficit. ... T $149,578.09
Expended for construction..................... ... L Lt 31,270.63
$180,848.72
SINKING
Sunk in Total Bottom
1922 Depth Level

No.2shafb. ..o 0 feet 3062 feet 31st
No.8shaft............ooouee 9 “ 3839 ¢ 39.50
No.dshaft................oooo i .0 % 2082 & 31st
Total sinking........ ... i 9 feet
Total drifting, main vein............. ... . .. .. . il T 3045 feet
Total drifting, west veln............ ... . ... ... ... . L 1552 «
Total cross-cutbing......................... ... .. ... AN 302 «
Tonsofrockhoisted............................................; ...... 237,478
Tonsofrock stamped.....................couuomomo 65,804
Tons of waste rock hoisted. ............... .. ... .. . i 71,674 or 30.18 %
Yield of copper per ton of rock stamped............. . ... oo 2. 14 pounds

Of the total stamp rock hoisted, 53 % was produced from the main lode, and
stamped came from No. 2 shaft.

Champion Copper Company

The statement of operations at this property is as follows:
RECEIPTS

3
60 % of all rock

19,583,806 1bs. of copper produced and sold at (including silver) 14.3590..per 1b." $2,811,069.22
Inberest. ... ..o i T 24,116.15
‘ $2,835,185.37
EXPENDITURES

Running expenses at the mine and taxes...................... $1,587,249.08
Smelting, freight, cost of marketing copper and general expenses. 357,421.13 1,944,670.21
Net Drofit. . .ooo i e $890,515.16

Surplus December 31, 1921........c.00iiiiinnennnnnn.... o $2,441,711.90
Liess 1922 Construction..........voeennnnonnmnmnnn, 10,988.99 2,430,722.91
$3,321,238.07
Less capital distribution against depletion ore reserves......................... 600,000.00
' Surplus December 31, 1922. . .....uuu vt e et iiiiiinaaannnn.., $2,721,238.07

CURRENT ASSETS AND TOTAL LIABILITIES
December 31, 1922
‘ Assets

Cashin Boston............... $1,440,011.92
Copperon hand............ 509,744.53
Copper delivered and not paid fo 214,971.80
Michigan Smelting Company Stock 110,000.00
U. 8. and other SeCUrities. ... . ... .. ... ... .uuireinme e 228,737.10

Supplies at mine................. $247,809.15
Cash at mine 9,211.19 257,020.34
Accounts Receivable .. 51,827.56
INsurancee PrePaid. . ....c. i eeetut it e e e ] 736.59
$2,808,049.84
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Liabilities
Indebtedness at mine.............cooviiniii i $69,533.556
Accounts Payable. . ... ... e e 17,278.22 86,811.77
B X COSE BSOS . o vt vt v it i e e s $2,721,238.07
SINKING
Sunk in Total Bottom
Nt Depth Leg;tlh
2920 feet
No: 3 Shatt 2777 © 24th
No. 3 shaft. 2502 ¢ 22d
No. 4 shaft. .. 2551 23d
Total sinking........ ..ot 544 feet
Total drifting, main veln........ .. ... ... .. i i 4 ggé feft
Total drifting, west vein.......................... e . 90 L
Total Cross-CUbLINg . .. ... ... .. ittt i e e e oy
Totalralsing..................... e 554,950
Tonsofrock hoisted. . ..... ... . i et g
Tonsofrock stamped....... ... ... .. i ,
Tons of wasterock hoisted. ......... ... i s 5%’88.3?340501911'1 }i.; %%

Yield of copper per tonofrock stamped.......... ..o

Trimountain Mining Company

In common with all other Michigan properties, operations at the mine
were handicapped by shortage of miners. The year started out with a force
of about two-thirds normal but by summer it was less than one-half normal.
This fact was adversely reflected in costs and coupled with the necessity of
transfer of copper rock from No. 2 shaft to No. 4 shaft during the cons.truc-
tion of a new steel shaft house at No. 2 led the management to discontinue
stoping operations on December 1st.

The summary statement of the 1922 operations is as follows:

. RECEIPTS
4,116,100 1bs. of copper produced and sold at 14.359cperlb................... $5’§§,gi§g2
0 R s .
‘ $610,089.63
EXPENDITURES
Running expenses at the mine and taxes...................... $605,376.13
Srlrllelbing, frgight, cost of marketing copper and general expenses . 72,290.08 677,666.21
i .. $67,576.58
B0 T3 Lo A S L P ST L ,
........................ $1,442,677.58
T O eaion oL FOBL oo 10,741.01 - $1,431,936.57
Surplus December 31, 1022, ... . ... ittt ittt c e e e $1,364,359.99

CURRENT ASSETS AND TOTAL LIABILITIES
December 31, 1922

Assets
$7,498.97

L0 T S A . ,49
United States Liberty Bonds (par $1,000,000) .. ........... ottt 932{ ,ggggg
Copper on hand . ... ... it te it e 71.538.90
Copper delivered and not paidfor..................... R [4.208.50
Michigan Smelting Company stock....................0 .o 3.514(.). iiiéi , .
R e e Vlst07s 156,922.40
Accounts receivable. ... ... . i i i e i e e 80 ,ggggg
INSUrance PrePaid. ...t i it it it i e et

$1,463,855.19
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Liabilities
Indebtedness at mine. . »
L 2 )
Copper Range Compan $7%13§?Ig§ 99,495.20
D5 4 T . $1,364,359.99
SINKING
Sunk in Total Bottom
1922 Depth Level
.................................................. 98 feet 3577 feet = 34th
............................................. 0 “ 2563 ¢ 24th
.................................................. 131 “ 3553 34th
al SILKINg. ..o 229 feet
Total drifting. . . ...,
Total Cross-CUbting. . ... .o..uuuuen oo oo 495 fe“e b
Total sub-drifting.................. .. .. .. i 32 “
TOtal PRISING . .. .o\ viv e an e 16 “
Tons of rock hoisted. . ........ ... . ... [ 1 i 1018
Tons of rock stamped |11 11IIIIII 130:513
Tonsofrock hoisted. .................................. 66,608 or 33.7 Y9
................ s 7%

31.44 pounds

Isle Royale Copper Company

Mining operations at this property commenced on April 1st but all efforts
were confined to ground tributary to shafts Nos. 4 and 5. The company
statement for the year is as follows:

Copper products for the year (April 1-December L)oo, 6,639,970 1bs

Mining.......................... 7
]ngetltingﬂaindreﬁning......‘.....,.:: """""""""""" lgéq‘ e IP. $58i83(2):g§
oston office and mine and corporation taxes.... .. ... .. ... " 153 « « « ; .

off nd corporation taxes................. . 101,680.
Eeprecmmon and Depletion................. ... .. .. 3.62 « « « 240,32(1).32
roduction cost of. . . 6,639,970 1b
................... s , s. at 14.19 « « « $941,904.
On hand Jan. 1,1922................ .. .. 4,056,121 “ “ 14,00 ¢ « « 567,8g6.gz
. 10,696,091 ¢
Soldinyear........... . . $.508:781 58
Year... ... ... i e, 9,515,111 « 1,342,234.96
On hand. Dec.31,1922.................. 1,180,980 ¢ “ 14,19 %« « « $167,526.40
EARNINGS STATEMENT
Received for copper sol .
ot ofa for o gcﬁd sold................. 9,515,111 1bs. at 13.67 c. per 1b.  $1,300,526.85
Production cost at 14.11¢.............. $1,342,234.96

47,066.24 “ 14.60 « « « 1,389,301.20

$88,774.35

%f% olggx};%%?e%s%?l%féh-...Méi‘é}.l). ............................ .93 ¢« « «
Bostor offio aid it aid sorporation tases... 11111111 MaER
R ERRRRETIERER 5,069.93 83,128.89
Mi';ctglll%&eo&i receipts $171,903. 24
Miscellancous ekpenses. .. 111110011 $17,982.16 115.03

$171,788.21
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CHANGES IN NET CURRENT ASSETS
Balance of current assets January 1, 1022, . ...ttt ittt it $1,336,557.82
$171,788.21 )

LossSfOr ¥ear....oov i vvn et
Less depreciation and depletion reserves.......... 245,320.97 $73,532.76

Capital Assets
Plant increased—New construction $16,847.87
The Lake Milling, Smelting and Refining Co.—
Decreased. ...oovveiiin i 2,122.62
$14,725.25
150,000.00 164,725.25

Dividends paid......cooviiiiiiiii i

Net decrease in current assetS. ... ... it iiiiiaeeeenneraonnans 91,192.49
$1,245,365.33

Balance of current assets December 31,1922, .......... ... i

COMPARATIVE RESULTS FOR THE PAST FOUR YEARS

1919 1920 1921 1922
Tons of rock treated..................... 724,667 591,971 116,576 246,641

Cost of mining, transportation, stamping and $2.36

taxes perton ofrock................... $2.35 $2.73 $2.62
Pounds of refined copper produced......... 13,007,647 10,621,801 2,491,000 6,639,970
Pounds of refined copper per ton of rock

treated...... ... ... i i 17.95 17.94 21.37 26.92

Total Depth of Shafts:
No. 1 shaft 79 feet below the 16th level, 1,614 feet from surface.

No. 2 shaft 62 feet below the 33d level, 3,650 feet from surface.
No. 4 shaft 32 feet below the 23d level, 2,977 feet from surface.
No. 5 shaft 3 feet below the 22d level, 2,793 feet from surface.
No. 6 shaft 106 feet below the 22d level, 2,733 feet from surface.
No. 7 shaft 113 feet below the 9th level, 1,248.5 feet from surface.
“A” shaft 18 feet below the 5th level, 972 feet from surface.

SUMMARY OF RESULTS
1921

1919 1920 1922
Rock hoisted.................... 808,346 tons 746,737 tons 149,341 tons 323,667 tons
Rock house discard. . ............ 173,679 ¢ 154,766 ¢ 32,765 ¢« 77,026 ¢
Percentage of discard............. 19.3 20.7 21.9 23.8

Mohawk Mining Company

Production for 1922 came from Shafts 1, 4, 5 and 6. Shafts 4 and 6 oper-
ated continuously but Shaft No. 1 closed June 30th and No. 5 on November
4th. The summary of the year’s operation which is unusually full and com-

plete is as follows:

SUMMARY OF RESULTS FOR THE YEAR
536,746 tons

Rock hoisted. ................. e e e
ROCK StamPed. ...ttt ittt e e e 512,393 tons
Productofmineral....... ... ... i e 15,614,600 pounds
Product of refined COPDEr. .. ..ottt ittt e e 11,209,396 pounds
Yield of rock treated per tON. .. ... ... i i i i 21.88 pounds
Costpertonofrock hoisted........ ... o i v $1.
Cost per ton of roCk StAMPEd. . ..ottt vt i e e $1.98
Total operating cost per pound of refined COpDer. ... ... ...t it iiianaens 9.052 c.
Cost of taxes (exclusive of Income and Profit Taxes). ... .. .coveuiinreoieennnaneson .680 c.
Cost of smelting, freight and marketing product, including Eastern Offices’ expenses. . 1.941c.
11.673 c.
Depletion 0f 0re DOAIes. ... vt in ittt e i ittt it e 3.321c.
Depreciation of equipment, €6C. .. .. .. ottt i i e e e 1.069c.
Total cost per pound of refined COPPEI. ... vvt it en i inreenuen [P 16.063 c.
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PROFIT AND LOSS ACCOUNT
Sales:

15,688,699 pounds of copper at 13.556 CONLS. ... ... vu e,
Cost of Sales:
Copper on hand January 1, 1922, at cost.. ... e $928,071.88

$2,126,796.97

Operating expenses at mine as per statement hereafter..... . 1,014,639.28
Smelting, freight and New York and Boston expenses. .. ... .. 217,588.50
Taxes, exclusive of Income and Profits Taxes................ 76,249.59
$2,236,549.25
Less: Copper on hand Dec. 31, 1922, at cost............... 271,686.69
Net cost of copPer sold. ..ot $1,964,862.56
. Profit onsales of CODPOr. ... ... oo .iuuit i $161,934.41
Miscellaneous Income: ’ '
Dividends and Interest, net . $26,059.49
Rents received, etc.,net..................... .. 18,486.26
Sale of Timber 5,000.00 $49,545.75
Profit for the year, before providing for Depreciation, and Depletion. ... ... $211,480.16
CAPITAL INVESTMENTS
During the Year Ending December 31, 1922
Electricpumps.............
Water lines and wiring houses 10%’%:?’}
Miscellaneous '367.36
Ttems disposed Of . ... ... glzlziiigﬁg
STATEMENT
Of Working Expenses at the Mohawk Mine for the Year 1922.
UNDERGROUND EXPENSE
Mining. .........o.ooi A 116,410.15
Timbering, tramming and all other labor................... ... $204:242.99
Hoisting........... ... ... .. .. ... ... 30,349.93
Compressorand drills............ .. . ... ... . 00000 80,373.68
Power, electrie light and telephones.......................... 46,886.37
Supplies, teaming, etc........ ... ... ... ... 129,731.90 $607,995.02
SURFACE AND ADMINISTRATION
Superintendence and labor. . ... $24,303.16
Rock houses............ 25,503.80
Insurance.............. 4,137.49
Industrial accident. .. ... 3,604.86
Incidentals............ .. ... 2,604.63
Power, electric light and telephones. .. 995.06
Supplies and teaming 3,767.85
Employees’ insurance 7,478.21 $72,395.06
TRANSPORTATION '
Freight and eXpress..........couiiiieeninivieineanennnn.. $143,968.90
Labor........ R T I T T 2,058.26
Supplies, teaming, etC..........ooceuereiavveininnee i, 494 .97 146,517.13
STAMP MILL
Labor. . e e e $73,431.15
T 107,163.44
Sand COMVEYOr. ... .. ieti ittt ittt 7,887.53
Maintaining sprinkler system................c.c.oeeeennon.i. 535.85
Power and electric light............................. ... ... 832.25
Supplies, teaming, €tC........... ... it 28,016.16
) 217,866.38
Less: Credit for custom stamping, etc. .................. 8 30,134.31 $187,732.07

$1,014,639.28
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BALANCE SHEET, DECEMBER 318T, 1922

Assets
Investments:
Miscellaneous stocks and bonds, at cost........... ...,
Current Assets:
Cashinbankandonhand.................. ... .. $1,109,247.63
Accounts and billsreceivable.............................. 534,725.54
Copperonhand,at cost............c.oviuiiinnninennnn 271,686.69
Suppliesat Mine........ .. ...ttt 190,449.97
Unexpired inSUranCe. . ... ovin it et it i i s

Capital Assets (Book Value):
Real Estate..........
Mining property, cost
Ore body enhancement as of March 1, 191
Buildings, machinery and plant..........

$47,177.92
450,000 00
7,524,789.85
2,385,405.32

25

$96,592.27

$2,106,109.83
1,672.11

$2,204,374.21

11,744,044.88

Underground openings.......... e 1 ,328,647.03
Roadsand dams. ... ...ttt iniiinnnennn. 8,024.76
Liabilities
Capital Stock:
Paid in on 100,000 shares. ... . ... ..uutuiiini i
Current Liabilities:
Accounts payable. .. ... i e $103,556.36
Unclaimed dividends. ......... .. ... . i, 3,077.00
Unrealized appreciation. ............. .o it $4,366,047 .22
1,687,234.36

Reserve for depreciation........................ ... ...,

Reserve for depletion................. ... ... ... .. ... .. 3,978,915.11

Reserve for ContingenCIes. ... ottt ittt e e e
Surplus and Realized Appreciation:
Balance, January 1st.......... . $1,867,571.85
Add: Profits for the year. . 211,480.16
Appreciation realized during the year . e 304,837.84
Profit on property disposed of.................. ... ... 17,765.22

$2,401,655.07

Deduct: Depreciationfortheyear............cvviuieneen.. $119,813.20
Depletion for theyear............... ... .o il 372,252.83
DIVIAENAs. . ..ot e s 300,000.00

$792,066.03

Balance, December 31st. ... ...t ittt iiinnet i e

Quincy Mining Company

$13,948,419.09

$1,800,000.00

106,633.36

10,032,196.69
400,000.00

1,609,589.04
$13,948,419.09

The production of the Quincy Mine during 1922 came from shafts Nos. 2,
6 and 8. The mine operated at an average capacity of between 50 and 60
per cent due to shortage of labor. On July 12 a series of air blasts crushed
No. 6 shaft between the 46th and 66th levels which is the section of the shaft
that was broken by air blasts in May, 1916. The shaft was repaired and
strengthened and hoisting was resumed on October 28th. The management
states that examination of the ground and openings along this section of the
shaft indicates that the openings are now so crushed and packed together as
to carry the weight so that there is slight chance for a repetition of the air
blasts in this part of the mine. The territory where these blasts occurred
is in ground opened before the practice of leaving protecting shaft pillars was
inaugurated. The bottom or lower two thousand feet of all the shafts are
protected by pillars and accordingly have never shown especial stress or

given serious trouble.
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The summary of the year’s operation is given by the company as follows:

The product of the mine was 24,806,828 pounds of mineral, yielding 15,402,726
pounds of refined copper for which has been realized $2,159,034.88
Profiton silver....... ... ... . i e 73,571.34

$2,232,606.22

MININE EXDONSE ...ttt e et et $1,671,295.16
Opening mine exXpense. ...........co.vurennennn. . 171,189.65
Taxes paid in Michigan................... . 102,748.33
Capital Stock Tax..................... . 8,313.00
Smelting, transportation, etc 254,998.46 $2,208,544.60
) $24,061.62
Tnterest receipis. ... v vt in it RN $13,239.14
Sales of timber. ... . ................ . 2,680.00
Sales of Real Estate, Hancock, Michigan..................... 90.00 16,009.14
$40,070.76
Construction............................. e . $81,883.64
Accident account 24,000.00 105,883.64
$65,812.88

D iCit. o e e
STATEMENT

of income and expenditures for 1922, with depreciation and depletion included, and cost of con-
struction and sales of real estate excluded, conforming to the requirements of the Federal Govern-
ment in regard to income tax returns, in which it is not permitted to charge construction against
infcome, but is permissible to deduct from income the depreciation of equipment and depletion
of ore reserves.

January 1, 1923,

Receipts
Sales of copper and silver. . ..................... O PN $2,232,606.22
Interest e e e e e e e e e 13,239.14
Sales Of tIDEr. . . ... e e 2,680.00
$2,248,525.36
Expenses
All expenses, including accident account and taxes other than
Federal Income TaX. ... ...cueureeerneruneerneennennannn. $2,232,544 .60
Depreciation of equipment........................... RN 88,111.71
Depletion of ore bodies. ...t - 376,201.39 $2,796,857.70
Net deficit for 1922......................... U $548,332.34

STATEMENT
Of Assets and Liabilities, exclusive of Real Estate, Mine Plant and Supplies in Use
' January 1, 1923.

Assets
Cash, copper and investments. ... ..ottt it e $1,189,240.85
. Accounts receivable, New York................ o $30,028.75
Accounts receivable, at mine................ 17,643.90
Accounts receivable at smelting works........ 167.98 47,840.63
At mine and smelting works:
BUDDlES . .. .o e e e $346,669.99
Timberlands......................... . 11,297.16
Teams and auto trucks....... .. 6,595.00
Construction account........... [N 585,912.24 950,474.39
$2,187,555.87
Accounts payable in New York $171,954.48
Accounts payable at mine....... ,937.50
Accounts payable at smelting works. ... 4,440.22
Michigan taxes payable January 10, 192 87,027.74
Opening mine reserve................. 91,314.00
Fire insurance reserve. 135,179.29 642,047.91
ACCIAERE IESEIVE. .. v e teraer e etiierneraeeereennnnannnnanns 71,194.68

————me—  $1,545, 507 .96
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Wolverine Copper Mining Company

This mine is essentially a scram and mining during the year consisted gen-
erally of opening up old levels and mining pillars and blocks of ground con-
sidered too lean in former operations. This work entailed considerable hand
picking underground. In addition 27 per cent of the rock hoisted during
the year was obtained from vein left in the foot in old stopes throughout the

mine.
The summary of results which are full and complete is as follows:

This report represents the fiscal year ending June 30, 1923.

ROCK ROISEOA . ..ottt it ittt ittt ittt s it i s 250,745 tons
Rock stamped. ... ..ottt et s i e e 244,310 tons i
Productof mineral.. . ... ... . .t e e 5,431 ,Oég pounds
Product of refined COPDPOT. . .. oo v v ittt ittt int i 3,544, § pounds
Yield of rock treated, 14.5091bs. PEr tON Or. . ... ... .ttt e e .725 per cent
Cost pertonofrock hoisted. ........ ..o i . $1. ;Og
Cost perton of rock stamped . ....... ...ttt $1.74 054
Total operating cost per pound of refined copper. ...... T TRREREE 12. c.
Cost of smelting, freight and marketing product, including Eastern Offices’ expenses. . 1 .286 c.
[0 o3 7<= g T T o 00 c.
14.740 ¢
Depletion of Ore Bodies. . ... ittt ettt ittt tieaararaae it arans 4%2? c.
Depreciation of EQUIDIENt, @6C. .. .....ovitvniiiiii e -541 i
Total cost per pound of refined COPDEr. . ...cov ittt et 19.530c.
PROFIT AND LOSS ACCOUNT
For the Year Ending June 30, 1923
Sales:
4,476,777 pounds of copper at 14.832cents...... ... ..o i i i $663,987.78
Cost of Sales:
Copperon hand July 1,1922. ... ... ... i iiionn $230,303.25
Operating expenses at mine, as per statement hereafter....... 427,306.40
Smelting, freight and New York and Boston expenses........ 70,398.60
TTAKES .+ ot et e et ere e et ee et e 24,795.94
$752,804.19
Less: Copper on hand June 30,1923 ................. .. .0un 62,154.86 690,649.33
Loss 0N 58168 OF COPDer . . ..ottt ie ittt it n e $26,661.55
ess: .
Interest, etc., received................ e e to it et 1,557. 0_5
Operating loss for the year. ..........c it iiaaenenn. $25,104.50
CAPITAL INVESTMENT
During the Year Ending June 30, 1923
Water system ab MINe. .. ... .. ittt it int i renrnaecoanenosteronennas $3,927.85
Water system at mill. ... oo i i i e e e 232, 18
$4,160.04
BALANCE SHEET
Assets
Investments:
Miscellaneous stocks and bonds, at cost......oovv ettt $95,154.73
Current Assets:
Cashinbankandonhand..........cocuiiiiiinnnnaneenns $101,247.83
Accounts and billsreceivable............ ... .o i 264,327.35
Copperon hand........cccoiiivennncnnerrnnranerooeannses 62,154.86
Supplies at MINe. ... ..o ittt it g';?l)gg . gg s
Taxrefunds QUe.......coviiniit ettt it aniananas , -59 482,231, lg
ired i .. 1,360.2
Unexpired insurance....... N e 5300 a8

Option on mineral lands
$583,746. 18
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STAMP MILL
Capital Assets (Book Value): L $11,703.26
ﬂqal_Esta,te...t .......................................... $%g(1),(8)(1)8(2)g %ﬁl&or ................... 6’%%'38
nmg property, cost......................... .. . . COnVevOr ., .
Ore body enhancement as of March 1, 1913.... ... .. 1,943,718.50 %?niwlﬁyfﬁoghd BOWEE 96.70
Buildings, machinery and plant................... ... I 849,703.41 Stie 18 POWEE. v 1,878.14
Underground openings. ..............oueeuuunnnnnnnnins 575,353.22 4,100,594.36 Sggrgp‘iagé'f)&'i\iéflé%ﬁ Mining Co..... L Ll 69,201.53
$4,684,340.54 ' $89,908.03
Less: .03
JUNE 30, 1923 e,ismounts received for steam heat. .. .....c.veiinnniiiain.. 49.00 89,859
’ $427,306. 40
Capital Stock: :
Paid in on 60,000 Shares. ..........c..ouiiue it $780,000.00 DEVELOPMENT PROJECTS
OuArrent Ltia,biliti%sl H 39,034, 28
ceounts payable. . ... ... L e ,934. : . . . .
Unclaimed dividends. ..............oovvunnnnnoo 00 4,948.00 44 582 In addition to the active mines, exploratlon and development work WES
——————— 4, .28 . . : 1
Unrealized APPIOCIAton ... $414.808.55 carried on at the Seneca, Gratiot, Mayflower and Arcadian properties. T e
eserve fordepreciation. ................ ... .. . .. 0., , . . . . . : ]
Reserve for depletion. . ............ ... . .. .. ...l 2,493,171.08 613.621.36 most extensive project 1s the Seneca which with adequate financial ba‘Cklﬁg
—_—— 3,613,621. . :
BUSDOISE . L.\ e 27,365.59 has been following a careful development program since the shaft cut the
Surplus and Realized Appreciation: .
N d%alance, July 1st, 1922, ... ... $304,878.21 . lode in 1919.
Ap'uprecia,tion realized during the year.............. TP 108,507.82
. $413,386.03
Deduct:
Operating loss for the year $25,104.50
Depreciation for theyear............................. . 19,181.23
Depletion for theyear................ ... .. ... ... ... 150,628.99
$194,914.72
Balance, June 80, 1923.................ooueiieniiiai 218,471.31

$4,684,340.54
STATEMENT OF WORKING EXPENSES AT THE WOLVERINE MINE

For the Year Ending June 30, 1923
UNDERGROUND EXPENSES

B T $43,398.52
‘Fimbering, tramming and all other labor. ... ... . . . i iiiiirr 113,418.22
Hoisting........... ... ... . ..., 0o e 30,028.83
Compressor and drills.............. ... ... .. .. . . i . 30,034.42
Electric light and power............... ... ... . . il 996.18
SUDDHES. . ... e 12,398.06
$230,274.23
SURFACE AND ADMINISTRATION .
Superintendence and labor .. $14,151.88
Rock house:................. 17,282.56
Insurance.................... .. 2,486.36
Industrial accident................. .. 2,665.80
Incidentals............................. .. 5,007.19
Electric light and power. ............cccvnvvoo.. .. 65.90
Supplies. .. ... 0 . e 1,048.35
$42,708.04
Leéss: )
Amount received for rent and sundry credits................ 3,082.71 .
—_— 39,625.33
TRANSPORTATION
Brelght. ... e $66,415.12
Labor, .. oo e ,126.25
Electriclight.................. .. .. o o il 6.44
—_— 67,547.81
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STATISTICS OF MICHIGAN IRON ORE PRODUCTION
for the Year 1922

The total shipments of Michigan iron mines for the year 1922 amounted
to 12,433,729 tons; the mine production for the year, 10,360,984 tons, the
excess of shipments coming from accumulations of stockpiles in 1921 and
previous years. The total shipments of iron ore in the United States for
1922 amounted to 51,339,031 tons, of which Michigan produced 24.2%,. The
average value per ton of Michigan iron ore in 1922 was $5.1151 f. 0. b. Lower
Lake Ports. The value at the mine would be $5.1151 minus cost of trans-
portation which amounted to $1.5956, or $3.5195. The gross value of the
1922 shipments f. o. b. Lake Erie Ports was $63,599,767 and the gross value
at the mine was $43,760,509.

In the following tables the data for tons mined is taken from the reports
of the mining companies as furnished to the Board of State Tax Commis-
sioners and the data for shipments is compiled from the same sources and
checked with the reports of the Lake Superior Iron Ore Association. The
figures for past shipments of the various mines are taken from the reports of
the Lake Superior Iron Ore Association but in some cases slight modifica-
tions have been made in the total individual mines. This is due to the fact
that a number of the Ore Association’s reports list separately old mines which
are now infegral parts of present active operations. The data of shipments
from other states is that reported by the Lake Superior Iron Ore Association.
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TABLE I
1922 Production and 1922 and Prior Years Shipment, Gogebic County Iron Mines
Tons Tons Grand total
Mine. mined shipped shipment
1922. 1922. all years.

Anvil. .. e 29,862 30,558 950,755
Asteroid.. ... ... . ... . . ... 3,231 78,414 926,699
Ashland. ... .. ... .. . it 46,558 76,917 6,615,879
Brotherton............ OO P B e 69,033 2,678,800
Castile. ... ... e 24,889 864,076
COIbY-TroNton. . . .. vvr vt e e i iee e ennnes 239,700 267,990 *8,408,416
Bureka.......... ..o i e 208,799 271,840 2,107,446
Keweenaw. ... ... 141,344 133,000 1,037,688
Newport-Bonnie. . . .........oouiitieiinnnneuinnn . 495,207 788,527 17,574,549
Norrie GrouD. ...ttt e e e 1,129,031 1,385,241 42,066,083
Palms. ... .. 321,719 472,456 5,477,871
Plymouth,........... .. et 607,876 607,876 4,055,123
Puritan GroubD.........vvvitineiin i 111,250 162,050 2,555,539
Sunday Lake........... .o i, 94,149 190,621 3,137,044
Tilden™ . ... ... e e 210,735 222,603 *6,832,051
Townsitet.. ... i i 76,250 59,929 1407,513
Wakefield........................ e 430,136 430,136 6,320,960
Yale, . .oovti i e e e PPN 204,063 263,831 2,049,186
Tdle MInes. . ...t iieiiieiiin i i 1,727,020

Total........ e 4,359,910 5,535,911 | 115,792,698

*Shipments of Tilden mine included with Colby prior to 1891.
fFoyzmerly Norrie Mine part of Norrie Group. Shipments included under Norrie Group prior
to 1917,

TABLE 1I
1922 Production and 1922 and Prior Years Shipment, Dickinson County Iron Mines.

. Tons Tons Grand
Mine, mined shipped total of
’ 1922, 1922, shipments.
ATagOM . . oot 209,796 275,464 9,127,179
Chapin*...,................ e e e 330,676 490,048 24,019,141
Loretto... ... ... o e 75,022 88,975 2,581,105
MUNIO. vt 35,263 35,263 576,254
Penn Groupt........o.vii i 177,556 168,186 12,632,890
West Chapin.............. ... i o0 1,270 1,270
Abandoned and Idle Mines...............oouuunnene]eennnono oo 15,111,768
Total. .. ... 828,313 1,059,206 64,049,607

*Chapin mine includes Millie Ludington and Hamilton formerly operated as separate mines.
tPenn Group includes following mines: Norway and Cyclops now abandoned, West Vulcan,
Hast Central, Brier Hill, Curry, East Vulcan, active or temporarily idle.
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TABLE IIT
1922 Production and 1922 and Prior Years Shipments Iron County Iron Mines
Total
Tons Tons shipments
Mine. mined shipped 1922 and
1922. 1922, prior years.

Balkan . ... o e e 85,493 84,969 1,409,294
Baltic-Fogarty .........ovuieen i 252,169 264,168 3,082,562
Bates. ... e 110,430 112,959 688,989
Bengal. .. ... ... e 145,029 ‘163,042 1,491,956
Berkshire®. .. ... ... . e 116,265 118,871 800,536
Bristol. . ... e 51,545 124,146 5,605,343
Buck........... e 8,006 5,660 5,660
Cardiff. ... .. 50,011 28,982 28,982
Carpenter. . ... ... e e 165,012 206,837 2,082,652
CasDIall. ...t e 146,030 158,063 4,327,758
Chicagoan...................... T RPN 48,774 1,234,339
Davidson Groupt. .. ...t i 120,965 166,376 1,950,856
Great Western. .. ... ..o e e e 59,800 2,257,825
Hiawatha.............................. 107,018 126,885 2,053,107
OIMBL . ...ttt i 81,880 135,975 1,411,421
JUASON. ..o 93,161 124,829 763,377
Monongahela. ... ... ... ... 80,570 114,839 429,140
OUBEIS, . .ot e e 102,500 55,481 879,921
Osana-WalseCa . . . ..ottt e e 158,957 185,675 1,785,359
Porter. . ... e 87,662 120,864 592,791
Riverton......... ... 140,382 119,916 3,916,161
ROBOIS. ..o e 152,438 193,845 701,846
OpIeS . e 7,500 35,123 553,497
TobIn. . ... e 127,100 105,344 3,391,235
2P PR 62,129 1,084,587
Warner. ... ... e 47 572 63,152 428,256
ZiMINETTNAIY. . . .o\ ot i e e 42,031 33,504 1,682,898
Abandoned and Idle mines...............yiuierrnnei]ineerinaennlioneeeeinaa. 16,837,215
Total. ..o e 2,479,726 3,020,238 61,477,563

*Berkshire including Cottrell.

tDavidson Group includes Davidson Nos. 1, 2 and 3 active or temporarily idle and also Davidson
No. 4 or (Waupama) or (Purcell) mined out and abandoned.

ISpies includes Spies and Virgil.
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TABLE 1V
1922 Production and 1922 and Prior Years Shipments of Iron Ore from Marquette and Baraga
Counties.
Tons
Tons - Tons shipped
Mine. mined shipped 1922 and
1922, 1922, prior years.

American-Boston . .......... . i 40,306 1,846,643
Angeline. . ... ... ... . .. .. e 36,841 9,319,679
Athens. ... ... 193,259 265,159 597,488
Austin. . ... .. e 50,705 5, 1,315,782
Barnes & Hecker............ .. ...oooiiiiiinnnon.. 20,313 |
Cliffs Shaft®. ... .. . e 131,502 179,496 8,162,772
D.S. S. & A, (Adams). e 16,632 16,632 195,384
Francis. .. ... 98,049 11,437 119,567
Gardner-Mackinaw. ... ... v.uvin i e 40,180 142,453
GWIIL. oo e e e e 20,085 26,436 947,166
Holmes. ... i e 218,066 262,251 740,409
Imperial. .. ... . . e 118,175 73,083 © 760,486
Isabella. .. ... ... ... .. 88,033 109,731 551,997
JacKSOM. .. . 16,101 16,102 4,311,182
% T 28,581 16,003,988
¥ 209,740 11,997 2,547,956
Mary Charlotte. ...... .. ..ot 175,590 172,261 3,875,002
Maitland ... ... 13,593 13,593 156,859
MorrisLloyd........ .. . . 221,979 293,916 2,365,797
Negaunee. .. .. ..t e 289,279 337,880 8,730,627
Princeton. .. ... 74 26,145 2,167,689
Republic. ... ... .. . i 98,173 80,022 7,890,104
Richmond..... ... ... ... . . .. e 155,518 155,518 2,440,724
Rolling Mill. .. ... .. ... . . . . i 107,763 142,801 2,114,175
Sallshury. ........oooiiiii e 24,724 4,406,708
Section 16 Groupt..........viiii i 237,183 245,694 18,211,376
Stephenson . 213,223 202,523 2,458,559
Idle and Abandoned Mines..............c.ooounieie]iiai i inii i 37,973,920

Total. . ..o e 2,693,035 2,818,374 | 140,354,492

*Includes Barnum and Iron Cliffs.

tSection 16 Group includes Lake Superior Hard Ore and Section 21 mine now

Superior Hematite mined out.

idle and Lake
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TABLE V

1922 Production, and 1922 and Prior Years Shipment of Michigan Iron Ore by Counties.

T'Oons
Tons Tons shipped
County. mined shipped 1922 and

1922, 1922, prior years.
DICkinson...........ouuii i 828,313 1,059,206 64,049,607
GOZeDIC. . . .ue it 4,359,910 5,535,911 | 115,792,698
IPOn. ... 2,479,726 3,020,238 61,477,563
Marquette and Baraga.............. ... ... ... .. ... 2,693,035 2,818,374 | 140,354,492
Total.......o o . 10,360,984 | 12,433,729 | 381,674,360

TABLE VI
1922 Shipment of Iron Ore in the United States by States.
States. Tons.

MINNESOTA . ...\t e 30,772,162
Michigan. .. ... ... . 12,433,729
Alabama 5,234,568
795,175

780,836

LK . 444,381
WYOIMINE. .. ..ot 332,800
156,464

118,038

90,359

Missouri 58,408
Virginia,. 39,971
Georgia. .. 24,149
Montana 21,726
North Carolina 17,279
California, Colorado, Idaho, Utah, Nevada 18,986
oAl . e e 51,339,031

IRON ORE PRODUCTION IN 1922

TABLE VII

‘39

Stated Average Costs of Producing Iron Ore During 1922, Compiled from Reports of Mining Com-
panies to Board of State Tax Commissioners.

All active and
All active partial list
Ttems. mines. of inactive
properties. *
Cost of Mining:
LB+ 1.0933 1.0991
SUDDHeS. . .. .6012 .6058
Total. ..o 1.6949 1.6949 | 1.7051 1.7051
Other Ore Costs:
Concentrating and Crushing. ............... ..., L0072 L0072
Deferred Charges. . .......o.overneein e .0856 0857
B0 ¥ . 0928 .0928 0929 . 0929
Taxes Except Federal Income Tax:
State and Local General Property Tax.................. .3678 3960
Federal Taxes Except Income Tax............coveun.n. .0051 0052
State Corporation Tax............vuveneiiinninanaunn .0082 0086
Total.. ... e .3811 3811 4098 4098
Depreciation. .. ..o i e e e L1414, . 1414 .1416 1416
Overhead Expense:
General Superintendence. . ... ..............c.cueeeannnn 0458 0492
Contingent Expense 0109 .0109
Fire INsurance..............c.oooeeu... 0072 .0076
General EXpense...........ouuinien i iteuneenannn 0919 0940
Total. . e e 1558 .1558 L1617 .1617
Transportation: ’
Rail Freight......... ... . . i 8843 8843
Boat Freight...... .. ... .. ... ... ... i 7093 7093
Cargo InSurancCe. ...... ...t .0020 . 0020
Total. .. e 1.5956 1.5956 | 1.5956 1.5956
Analysis and Selling Expense:
Analysis............... . 0044 0044
Selling Commission .0385 .0385
otal. o . 0429 0429 0429 0429
Total Cost of Mine Operation.....................0.... ... 4.1045 |........ 4.1496
Royalty......... ... . o ity . L4375 ... .. ... 4414
Cost AdJustment 0030 (........ .0031
Total Mining Companies Cost.................. .. | ceen.n 4.5450 |........ 4.5941
Receiptsfrom Saleof Ore........... .. .. .. i tiinen.n 5.1151 ... ..... 5.1151
Total Cost of Mine Operation................ 0. ..o foeann, 4.1045 |[........ 4.1496
Earnings on Mine Operation..............c..ccvivitenneenas 1.0106 |........ L9655
Receipts from Saleof Ore.............. .1151 5.1151
Total Mining Companies Cost . 5450 4.5941
Earnings on Mine Operation............................ L5701 VL. .5210
Interest. . e e et e s 0782 | ... 0793
Net Earnings on Mine Operation..................|........ L4919 |........ 4417

*Total assessed value iron mines in 1922 was $113,730,096.

no cost sheets,

. b The assessed value of the active and
idle mines for which costs were presented amounts to $108,850,610. Certain idle reserves return
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TABLE VIII
Estimated Ore Reserves and Assessed Valuation Michigan Iron Mines 1922 and 1923.

1922. 1923.
Assessed )
R Ore Valuation. value Ore Valuation. As:,?;ied
eserves. per ton. Reserves. per ton.
M%rquette and
araga.......... 72,953,551 | $35,361,552 | .4834 | 72,102,521 | $35 5
gg%ebxc ........... gz ,3(1)2 . (1)%8 gz . 3?8 X ggg Z?gz 58,314,512 $46 . ggg . g?g ég;g
on..... ...l 011 018, 776, .4795 | 57,065,508 | 25, y
Dickinson.... .. .’ 9,467,955 5,908,770 | 6346 | 9344407 g ,g% . 233 . éigg
199,744,722 |$113,947,536 | .5704 |196,826,948 |$113,730,096 5778

LOCATION OF ACTIVE IRON MINES AND IDLE RESERVES, MARQUETTE AND
BARAGA COUNTIES.

Note: Idle Reserves marked*

Athens:
Parcels in SW 14 of Sec. 5 174 i
Rarcels Mining400mpan;and SE }{ of Sec. 6, T. 47 N., R. 26 W., City of Negaunee.
Aust%l:l/
5 of the SW 1 of Sec. 20, T. 4 i
Cleveland Cliffs ‘iron Company. 5 N R. 25 W., Forsyth Township.
Baraga* .
arcel in SE 14 of the SE 1 i
farcel in § Il‘(ﬁl Oompanyé of Sec. 6, T. 47 N., R. 26 W., City of Negaunee.
Ba,rnLestaéld Hecker:
ot 2 and S 5 of the NE } ) h i
Cov 2 and Clziﬂ"s the I Oofn%ggys. 1% of the NW 4 of Sec. 2, T. 47 N., R. 28 W., Ely Township.
Bunlifr Hill:*
arcel in 8 15 of Sec. 6, T. 47 N, R. 2 i
Bunker HillZMining Company. R. 26 W., Gity of Negaunce.
CamBria:
ots 7 and 8, Sec. 35; Lots 5, ; i
55 Wbty o Negaunese. 6 and 7, Sec. 36; S 14 of the SE }4{ Sec. 35. Allin T. 48 N., R.
Republic Iron & Steel Company.
Chaléql)ion*:
15 of Sec. 31, T. 48 N, R. 20 W. i i
Champion Iron Company. W., Champion Township.
Cliffs Shaft:

1 . '
N‘l/g?olgSe%. 9é7S ¥ of the SE I{ of Sec. 4; SW Y4 of SE ¥4 of Sec. 3, Part of N 14 of Sec. 10, T.

- R, W., City of Ish i
Cleveland Cliffs Iron Cgmpa,nsy.pemmg.
D. SP 8. 81z 1%.1 (Adams):
arcel of land along old D. 8. S, & A. between Maas and Nega i S
R. 26 W. and Sec. 32, T. 48 N., R. 26 i gamag oo e 500 5.6, T 47 .,
Lake Superior Iron Company. ’ W., City of Negaunce.
Emp}iﬂre: )
15 of SW 1 of Sec. 19, T. 47 N. i i
Robor Min%ng o , R. 26 W, Richmond Township.
Fra,né:is:
15 of the NW 24 and SW 14 of Sec. i
245 of the Cliffs41r0n Al prgnyf:c 27, T. 45 N., R. 25 W., Forsyth Township.
GWiIll\? W
Y of Sec. 28, T. 45 N., R. 25 W, i
Cleveland Cliffs Iron Company. » Forsyth Township.
Hemg]tzit; No. 1%*:
1 of the SW I{ and SW £ of the SE ! i A
L of the ! Cit;r an Negalﬁee. e SE I{, and parcel in SE Y of the SE 14 of Sec. 6, T.47N.,
Interstate Iron Company
Property formerly called Breitung Hematite No. 1.
HOII%G\SN}
14 of the NE { of Sec. 9, T. 47 N, i i
Cleveland Cliffs Ir‘tm Company. » R 27 W, City of Ishpeming.
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Imperial:
NW Y of Sec, 25, T. 48 N., R. 31 W., Spurr Township.
Ford Motor Company.
Isabella:
SW Y of Sec. 29, T. 47 N., R. 26 W., except west 20 rods. Richmond Township.
Steel & Tube Company of America.
Jackson:
Sec. 1, T. 47 N., R. 27 W., City of Negaunee.
Cleveland Cliffs Iron Company.

Lake Sally*:
Lots 4, 5, 6, 7, 8 and SW }{ of the SW ¥ and SE Y of the SE }{ of Sec. 14, T. 47 N,, R. 27 W,

City of Ishpeming.
Jones & Laughlin Ore Company.

Lake Superior Group:
*Hard Ore. N 14 of the SE I{ of Sﬁc. 9; \?V% of the NW 14 and the W 15 of the NW }{ of the
2

SW Y4 of See. 10, allin T, 47 N, R. .
Se(ri‘tion7 16. SE 14 of the SE I of Sec. 9, T. 47 N., R. 27 W. and N ¥ of the NE Y of Sec. 16,
x R

. N., R. 27 W., City of Ishpeming. .
*Section 21. W 34 of the NE ¥4 and S 14 of the N'W }{ of Sec. 21, T, 27 N., R. 27 W., Tilden

Township.
Lake Superior Iron Company.

Lucky Star*: .
Parcel in SW 1 of Sec. 5 and SW }{ of Sec. 6, T. 47 N., R. 26 W., City of Negaunee.

Lucky Star Mining Company.

Mackinaw-Gardner *:
Mackinaw. N 4 of the SE }{ and SW 14 of the SE !4 of Sec. 35, T. 45 N.,R.25 W.
Gardner. SE 1 of the SE ¥4 of Sec. 35, T. 45 N., R. 25 W. and NW }{ of the NE Y of Sec.
2, T. 44 N., R. 35 W,, Forsyth Township. .
Cleveland Cliffs Iron Company.

Maitland: .
W 14 of the NW Y of Sec. 30, T. 47 N., R. 26 W, Richmond Township.

Aléxander Maitland, Owner, Negaunee, Michigan.

Mary Charlotte Group:
Breitung No. 2. S 34 of the NW { of Sec. 8, T. 47 N, R. 26 W,

Mary Charlotte. N 15 of the SW 1{ of Sec. 8, T. 47 N., R. 26 w.
Himrod. NE Y of the SW }{ of Sec. 7, T. 47 N., R. 26 W., City of Negaunee.

Marquette Ore Company.

Morris Lloyd Group:
Ll%yd. SW Y4 of the NW I and N 5 of the SW Y and N ¥ of the SE Y4 of Sec. 6, T. 47 N.,

. 27 W., Ispheming Township. .
Morris. N 15 of the S 24 and SE I of the NE 4 of Sec. 1, T. 47 N, R. 28 W., Ely Township.

Cleveland Cliffs Iron Company.

‘Negaunee: .
Parcels in Secs. 5 and 6, T. 47 N., R. 26 W., and Sec. 32, T. 48 N, R. 26 W., City of Negaunee.
Negaunee Mining Company. .

Princeton*: .
N'W 14 of Sec. 20, T. 45 N., R. 25 W.; 814 of the SE }4 of Sec. 18, T. 45 N.,R. 25 W.; EY% of
the NE }{ of Sec. 19, T. 45 N, R. 256 W., Forsyth Township.
Cleveland Cliffs Iron Company.

Race_Course*: .
Parcel in Sec. 6, T. 47 N., R. 26 W. and Sec. 31, T. 48 N, R. 26 W., City of Negaunee.
Lake Superior Iron Company.

Republic: . .
Entire Section 1, T. 46 N., R. 29 W., except Lot 1, Republic Township.

Cleveland Cliffs Iron Company.

Richmond: .
SW 1{ of the SW I{ of Sec. 28, T. 47 N., R. 26 W., Richmond Township.

Richmond Iron Company.

Rolling Mill;
S 14 of the NE I of Sec. 7, T. 47 N., R. 26 W., City of Negaunee.

Clement K. Quinn & Company.

Stephenson: .

S 14 of the SW 14 of Sec. 20, T. 45 N., R. 256 W., and N }4 of the NW 14 of Sec. 29, T. 45 N,
R. 25 W., Forsyth Township.
Cleveland Cliffs Iron Company.

Sundry Parcel No. 1*: .
Paﬂcel in southwest corner of SW 14 of the SW 4 of Sec. 5, T. 47 N, R. 26 W., City of
Negaunee. :

Interstate Iron Company.

LIST AND LOCATION OF ACTIVE IRON MINES AND IDLE RESERVES IN
IRON COUNTY.

Note: Idle Reserves marked*

Aronson*: .
E 1% of the NW { of the NE 4 of Sec. 23, T. 43 N., R. 35 W., Tron River Township.
Republic Iron & Steel Company.
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Balkan:
W 14 of the NE Y4 and the NE ¥ of the NW 4 and Frac. part of the NE 4 of the SE 14 of the
NW 4, all in Sec. 13, T. 42 N., R. 33 W., Mastodon Township.
Balkan Mining Company.
Baltic-Fogarty Group:
Baltic. W 14 of the NW 14 of Sec. 7, T. 42 N., R. 34 W.
Fogarty. SE 4 of the SE 1 of Sec. 1, T. 42 N., R. 35 W. :
Buck (Andrew Young). S5 of the SW 1 of Sec. 6, T. 42 N., R. 34 W., Stambaugh Town-

ship.
Verona Mining Company.
Bates:
Lots 3 and 4 and S 14 of the NW }4 of Sec. 19, T. 43 N., R. 34, W., Bates Township.
Bates Iron Company,
Blair:*
NE ! of the SW { of Sec. 29, T. 43 N., R. 3¢ W., Bates Township.
McKinney Steel Company.
Bengal:
N 15 of the SE }{ of Sec. 36, T. 43 N., R. 35 W., Stambaugh Township.
Verona Mining Company.
Berkshire Group:
Berkshire. N'W I of the SW I{ of Sec. 6, T. 42 Ilg R.34 W,

Cottrell. . NE !4 of the SE 1 of Sec. 1, T. 42 N., R. 34 W,
Corry. NE 1 of the SW 4 of Sec. 6, T. 42 N., R. 34 W,, Stambaugh Township.

Brule Mining Company. ’
Bristol:
E 14 of the SE I of Sec. 19, T. 43 N., R, 32 W., City of Crystal Falls, -
Bristol Mining Company.
Cardiff: |
E 15 of the NE I{ of Sec. 22, T. 43 N., R. 35 W, Iron River Township.
Wickwire Mining Company.
Carpenter:
N 14 of the SW }{ of Sec. 81, T. 43 N, R. 32 W., Crystal Falls Township.
Hanna Furnace Company.
Caspian:
NE 4 of Sec, 1, T. 42 N, R. 35 W., Stambaugh Township.
Verona Mining Company.
Chicagon*:
NE Y4 of Sec. 26, T. 43 N., R. 3¢ W., Bates Township.
Munro Iron Mining Company. -
Davidson Group: :
No. 1. NE Y4 of the. NW { of Sec. 23, T. 43 N., R 35 W.
No. 2. 8W 1{ of the SE 14 of Sec. 14, T. 43 N., R. 35 W.
No. 3 SE Y of the SE Y of Sec. 14, T. 43 N., R. 35 W., Iron River Township.
Davidson Ore Mining Company.
Delta:
W15 of the SW 14 of See, 25, T. 43 N., R. 35 W., Iron River Township.
8t. Clair Mining Company. ,
DeGrasse*:
814 of the NE }{ of Sec. 7, T. 42 N., R. 3¢ W., Stambaugh Township.
Verona Mining Company.
Dunn-Richards:
Dunn. W15 of the NE I{ of Sec. 1, T. 42 N, R. 3
Richards. SW 4 of the SE ¥ of Sec. 36, T. 43 N.,
McKinney Steel Company.
Erickson:* -
SW 14 of Sec. 21, T. 43 N., R. 3¢ W., Bates Township.
Cleveland Cliffs Iron Company.
Fortune Lake*:
834 of the SW 4 of Sec. 24, T. 43 N., R. 33 W. N 5 of the NW { of Sec. 25, T. 43 N., R.
33 W. NE ¥ of the NE I/ of Sec. 26, T. 43 N., R. 33 W. SW 1} of the NE 4 of Sec. 26,
T. 43 N., R. 33 W,, Crystal Falls Township. )
Fortune Lake Mining Company.
Forbes:
SE ¥4 of the SW I{ of Sec. 14, T. 43 N., R. 385 W., Iron River Township.
Jones & Laughlin Ore Company.
Great Western*:
E 14 of the SW I of Sec. 21, T, 43 N., R. 32 W., City of Crystal Falls.
McKinney Steel Company.
Great Western Extension®;
SW 14 of the SE }{ of Sec, 21, T. 43 N., R. 32 W.
McKinney Steel Company.
Hiawatha:
SE 1 of the SW 14 and 814 of the SE Y4 of See. 35, T'. 43 N., R. 35 W., Stambaugh Township.
Munro Iron Mining Company. E
Homer:
W5 of the NW I{ of Sec. 23, T. 43 N., R. 35 W., Iron River Township.
Buffalo Iron Mining Company.

3 W., Mastodon Township.
R. 33 W., Crystal Falls Township.
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Judson Group:
h SJudson. pSE 14 of the N'W 14 except five acres and the NE I{ of the SW }{ of Sec. 13, T.42 N,

R. 33 W
Carpenter. ‘40" SW 1 of the NW }{ of Sec. 13, T. 42 N., R. 33 W., Mastodon Township.
Balkan Mining Company.

Michaels*: :
NW 4 of the SE ¥ of Sec. 29, T. 43 N., R. 34 W., Bates Township.
McKinney Steel Company.

Minckler*:
W5 of the NW }{ of the SE }4 and the NE }{ of the SW { of Sec. 23, T. 43 N., R. 35 W,

Tron River Township.
Republic Iron & Steel Company.

Monongahela: .
NE%% of Sec. 36, T. 43 N., R. 33 W,, Crystal Falls Township.

Hanna Furnace Company.

Neely, Crystal Falls*: | X .
5Iflots lyand 2, Sec. 21, T. 43 N., R. 32 W., City of Crystal Falls.

Kimberly Iron Company.

Neely, Mastodon Township*: 5
% 15 of the NE 4 of Sec. 12, T. 42 N.,, R. 33 W., Mastodon Township.

Cleveland Cliffs Iron Company.

Odgers: )
g 814 of NE }4 of Sec. 30, T. 43 N., R. 32 W., Crystal Falls Township.

McKinney Steel Company. .

Oliver Exploration®*: : 5
1VS 14 O?NE 14 of Sec. 12, T. 42 N., R. 33 W., Mastodon Township.

Oliver Iron Mining Company.
Osana: . .
s N 14 of the NE 4 of Sec.i23, T. 43 N., R. 35 W, Iron River Township.
Mineral Mining Company.
Porter: )
. ]5% of the NE Y of See. 22, T. 44 N., R. 33 W., Crystal Falls Township.
Hemlock River Mining Company.
Riverton Group:
Dober. Np% of the NW I of Sec. 1, T. 42 N., R. 36 W.
Isabella. SW I{ of the SW Y4 of Sec. 36, T. 43 N., R. 35 W. .
Duff. N1 of the NE I of Sec. 2, T. 43 N., R. 35 W., Stambaugh Township.
Qliver Tron Mining Company.
Rogers: .
gNE Y of Sec. 29, T. 43 N., R. 34 W., Bates Township.
Munro Iron Mining Company.
d Prickett*: A
Rave%%nlz gtl‘lthe gE {of Sec. 19, T. 43 N, R. 32 W. SW1{of Sec. 19, T. 43 N, R. 32 W. NE
of the SE 14 of Sec. 24, T. 43 N., R. 32 W., Crystal Falls Township.
Hanna Furnace Company.
Sherwood *: A
‘évE 1/ of the NE 1{ and the NE Y4 of the SE { of Sec. 23, T. 43 N., R. 35 W., Iron River
Towunship.
Republic Tron & Steel Company.
Spies Group: .
v Spies. pSE 3 of the NW £ and the NE )/ of the NW }{ of Sec. 24, T. 43 N., R. 35 W.
Virgil. SW Y of the NW I{ of Sec. 24, T. 43 N., R. 35 W, Tron River Township.
Cleveland Cliffs Iron Company.
O i TéwW 3 of Sec. 30
obin. of Sec. 30.
Genesee. SE‘l% of Sec. 30; NW I/ of the NE 14 of Sec. 31.
Columbia. NW ¥4 of Sec. 31, Crystal Falls Township.
McKinney Steel Company. ,
Tully *: .
Sé 15 of the SE { of Sec. 36, T. 43 N., R. 35 W., Stambaugh Township.
McKinney Steel Company.
‘Warner: ~ X 5
K 15 of the SE Y of Sec. 9, T. 44 N, R. 33 W., Hematite Township.
Hemlock River Mining Company.

Waugev%alk of the NE ¥/ and the SE ¥ of the N'W Y4 of Sec. 23, T. 43 N., R. 35 W., Iron River
Township.
Mineral Mining Company.
‘White*:

E 15 of the NW ¥4 of Sec. 29, T'. 43 N., R. 3¢ W., Bates Township.
J. A. Monroe et al, Iron River, Michigan.
ilki #: . .
wi II\IIIEOQ of the SE 4 of Seec. 36, T. 43 N., R. 33 W., Crystal Falls Township.
Verona Mining Company.

Zimmerman: .
e E 15 of the NW 14 of Sec. 7, T. 42 N., R. 34 W., Stambaugh Township.

Marting Ore Company.
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LIST AND LOCATION OF ACTIVE IRON MINES AND IDLE KNOWN ORE
RESERVES, GOGEBIC COUNTY.

Note: Idle Reserves marked*

Anvil*:
NE ! of Sec. 14, T, 47 N., R. 46 W., Bessemer Township.
Steel & Tube Company of America.
Ashland:
S/oftheSW/ofSec 22, T.47 N., R. 47 W. N 4 of Lot 1, Sec. 27, T. 47 N., R. 47 W.
North 10 acres of the NI Y of the N'W 14 of Sec. 27, T. 47 N R. 47 W, City of Ironwood.
Hays Mining Company.
Asteroid:
NE 4 of Sec, 13, T. 47 N., R. 46 W., Bessemer Township.
The Castile Mmmg Company
-Brotherton:
N 14 of the SE I{ and the SE { of NE }{ of Sec. 9, T. 47 N., R. 45 W., City of Wakefield.
Brotherton Iron Mining Company.
This property was mined out and abandoned in 1922.
Castile:
E 14 of Sec. 10, T. 47 N., R. 45 W., City of Wakefield.
The Castile Mlmng Com pany.
This property was abandoned and allowed to fill with water in 1922,
Colby, Ironton Group:
Colby. NE 4 of Sec. 16, T. 47 N., R. 46 W., City of Bessemer.
Ironton. W15 of the E / of Sec. 17 T. 47 N R. 46 'W., Bessemer Township.
Winona. E 14 of the E 15 of Sec. 17, T. 47 N., 'R. 46 Ww., Olty of Bessemer,
The McKinney Steel Company.
Eureka:
N% of t}ﬁa NW 3{ of Sec. 13, and the 8 14 of the SW }{ of Sec.12, T. 47 N., R. 46 W., Bessemer
ownship.
The Castile Mining Company.
Keweenaw:
. S 15 of the SE 4 of Sec. 11, T, 47 N., R. 46 W., Bessemer Township.
The Steel & Tube Company of Amerlca
Mikado*:
S / of the N 14 of the NW I{ and the S 14 of the NW !{ and the N'W 1{ of the NE 14 of Sec.
18, T. 47 N., R. 45 W., City of Wakefield.
Verona Mmmg Company
Mor;
SE % of the SE 14 of Sec. 11, T. 47 N., R. 45 W., Wakefield Township.
Thomas Furnace Company.
Newport Group:
Newport.  NW I of Sec. 24, T. 47 N., R. 47 W_, City of Ironwood.
Bonnie. NE !/ of Sec. 24, T. 47 N, R 47 w., Erwin Township.
Steel & Tube Company of America,.
Norrie Group:
Aurora. E 14 of the SW { of Sec. 23, T. 47 N, 47 W,
East Norrie. W 1% of the SW 1{ of Sec. 23, T. 47 N., R. 47 W.
North Ashland. N 14 of the SW 4 of Sec. 22, T. 47 N R. 47 W.
North Norrie. N 15 of the SE 17 of Sec. 22, T. 47 N., R, 47 W.
North Aurora. S 15 of the NW Y of Sec. 23, T. 47 N., R 47 W.
North Pabst. N 13 of the NE 4 of Sec. 23, T, 47 N.,R. 47 W,
Pabst. S 14 of the NE Y4 of Sec. 23, T. 47 N R. 47 W
Vaughn. N 14 of the SE 1{ of Sec. 23, T. 47 N R. 47 W., City of Ironwood.
Oliver Iron Mining Company.
North Mikado:
Parcels in NW I of Sec. 18, T. 47 N., R. 45 W., City of Wakefield.
Castile Mining Company.
Palms:
NW 4 of Sec. 14, T. 47 N., R. 46 W., City of Bessemer.
Steel & Tube Company of America,.
Pilgrim:
NE }{ of the NE ! and the S 14 of the NE 4 of Sec. 18, T. 47 N., R. 45 W., City of Wakefield.
Verona Mining Company.
Plymouth:
NE Y4 of the SW 1{ and the SE 14 of Sec. 18, T 47 N, R. 45 W., City of Wakefield.
Plymouth Mmlng Company.
Puritan Group
Davis. N/z of the N'W I of Sec. 19, T.
Geneva. SW 4 of Sec. 18, T. 47 N, R.
Royal. SE Y of Sec. 18, T, 47 N.,R. 4
i

47'N., R. 46 W,
46 W.
6 W.

Puritan, SW 4 of Sec. 17 T. 47 6 W.,
North Newport. = 815 of Sec. 13, T. R.

Oliver Iron Mining Company.
Sunday Lake:

W 15 of Sec. 10, T. 47 N., R. 45 W., City of Wakefield.
Sunday Lake Tron Company

Bessemer Township.

46
N., 47 W., Erwin Township.
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Tilden:
N 14 of Sec. 15, T. 47 N., R. 46 W., Bessemer City.
The Oliver Iron Mining Oompany
Townsite (Formerly Norrie of Norrie Group):
S 14 of the SE 4 of Sec. 22, T. 47 N., R. 47 W., City of Ironwood.
Townsite Mining Company.
Wakefield:
N 15 of the SW/ and the W/ of the NW/ of Sec. 16, and the N !5 and the N 14 of the S }4
of Sec. 17, T. 47 N., R. 45 W., City of Wakefield.
Wakefield Iron Company
Yale:
S 15 of the NW I of Sec. 16, T, 47 N., R. 46 W., City of Bessemer.
Charcoal Iron Company of America.

LIST AND LOCATION OF IRON MINES IN DICKINSON COUNTY,
Note: Idle Reserves marked®*

Aragon:

NE and the NE 14 of the NW 14 of Sec. 8, T. 39 N.,, R. 29 W. N 33 oftheNW/and
Fxéc part of the §W 14 of the NW I of @ec 9, T. 39 N R. 29 W. Frac. part of the SE !4
of the SW !4 and Frac. part of the SW 1 of the SE Y 'of Sec. 5 T.39N.,, R. 29 W, City
of Norway.

Oliver Iron Mining Company.

Chap
N of the SE ¥4 and the SE/ofthe SE 1 of Sec. 25, T.40 N., R. 31 W. SWl and SWY
é‘the SE 4 oéSec 30, T.40 N.,,R.30 W. NWY of the N}L/ and the NE }{ of the NW i1
of Sec. 31, T. 40 N., R. 30 W Clty of Iron Mountain.
Oliver Tron Mining Compan . X .
Includes following mines operated at one time separately: Chapin, Ludington, Hamilton,
Millie.
Indiana:

N % of the NE I of Sec. 27, T. 40 N., R. 30 W., Breitung Township.
The Thomas Furnace Company.
Loretto: .
oresv%% of the NW 14 and the SW £ of Sec. 7, T. 39 N., T. 28 W., Waucedah Township.
Loretto Iron Company.

1cK: *:
Me Ig%la/ of Sec. 2, T. 39 N,, R. 30 W, less 10 acres in the NE 1{ of the NW 4., Breitung Town-

Iron Mountam Furnace & Chemical Company.
M : ) - .
unII;E)W/ of the SE ¥4 and the NE 1{ of the SW Y4 of Sec. 6, T. 39 N., R. 29 W., City of Norway.
Munro Iron Mining Company.
Property abandoned and lease surrendered at end of 1922.

Penn GroMup
e Mines
Ac(t}ll‘{rry W Y% of the NE I of Sec. 9, T. 39 N., R. 29 W, SE I of the NE ¥4 of Sec. 9; East
frac. 15 of the NW I{ of the SE ¥4 of Sec. 9, T. 39 N., R. 29 W.; frac. part of NE ¥/ of the
SW Y of Sec. 9, T. 39 N.,, R, 29 W,, City of Norway.
Brier Hill. S} of the NW/ of Sec. 9 T. 39 N., R. 29 W., except fraction leased to Oliver
Iron Mining Company, Norway TOWIlShlp
East Central. Entire Sec. 10, T. 39 N, 29 W.
East Vulcan. SW 4 of Sec. 11, T 39 N R 29 'W.
Operated by Penn Iron Mining Company.
Chapin:
WeStN 15 ol% the SW 14 and the NE }{ of the NW }{ of Sec. 31, T. 40 N., R. 30 W., City of Iron
Mountain.
West Chapin Mines Company.
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NON-METALLIC MINERALS

SALT

Michigan led all other States in salt production for 1922. This was due
to a rapid recovery from adverse conditions in the Middle Western States
as well as to a development of adverse weather and trade conditions in the
FEast. New York, the closest competitor for first place in salt production,
although subject to these adverse conditions showed an increase over 1921

production of 35 per cent with an increase in value of 9 per cent, while Mich-

igan showed an increase in production over 1921 of 40 per cent, and an in-
crease in value of 17 per cent. The total salt production of the United States
showed an increase over 1921 of 36 per cent and an increase in value of 12
per cent.

With the exception of a few years when New York has had a greater pro-
duction, Michigan has been the greatest salt producing State since 1880.
It is recorded as first in production from 1880 to 1892, in 1901, from 1905 to
1909, from 1912 to 1921, and in 1922. This leading place in the salt industry
was achieved by the development of large deposits of mineral salt in the
Salina formation, which is known to underlie large areas in the Southern
Peninsula, following the period of greatest activity in lumbering when salt
was often produced from formations other than the Salina and in much
smaller quantities. Exploration for Salina salt has been largely confined to
the borders of the State where these comparatively deep seated rocks are
nearest the surface, and where markets or trunk lines of transportation are
within easy reach. »

From 1909 to 1919 the production and value of salt in Michigan increased
annually, the maximum production of 17,800,564 barrels valued at $9,456,138
being reached in 1919. That Michigan showed a gain in 1919 although the
total quantity for the United States decreased, was due to the fact that the
greater part of the salt produced is salt in brine which is used by the chemical
industries. '

The salt sold in the United States in 1922 showed a general increase of 36
per cent in quantity, but only 12 per cent in value. Production in Michigan
increased by 577,623 tons (4,125,879 barrels) or 40 per cent while the value
increased by $1,254,159, or 17 per cent. The low point in the production
since 1910 was reached in 1921 and the returns for 1922 indicate a substantial
gain with the figures approximating the production for the year 1916.

From 1880 to 1890 Michigan produced annually from about 42 to over 49
per cent of the salt produced in the United States. The percentage declined
from 43.69 per cent in 1890 to only 22.89 per cent in 1896. This was not
due to a decline of the industry in Michigan but to the rapid growth of pro-
duction in New York, Ohio, and other States. Since 1896 Michigan hag

W:‘?
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annually produced nearly one-third of the total output and since 1880
Michigan has produced 32.4 per cent or nearly one-third of the salt used in
the United States since records of production have been kept.

" At present the chief salt producing districts are in eastern Michigan along
the Detroit-St. Clair rivers and in Western Michigan at Ludington and
Manistee. In these districts, artificial brines are used for the manufacture
of salt. The brine is obtained by forcing water through casings down to rock
salt beds and then back to the surface. Rock salt is mined by the Detroit
Rock Salt Co., at Oakwood, a suburb on the west side of Detroit. The
salt is obtained from a 20 foot bed at a depth of about 1,040 feet. The salt
is crushed, screened, and sized, and sold for pickling, curing fish, meats, and
hides, for the manufacture of ice cream, and for general refrigeration pur-
poses. Over 95.2 per cent of the State output of salt for 1922 came from
these two districts, the production being 13,644,736 barrels valued at
$8,086,559 or 95.2 per cent of the total State production and 93 per cent of
the total value.

The salt industry in Wayne County made a most remarkable growth from
1895 to 1919. Salt was first produced in this country in 1895, the output for
that year being 13,077 barrels. In 1906 the production exceeded 1,000,000
barrels and in 1919 a maximum of 11,539,258 barrels, or 64.8 per cent of the
total for the State, was reached. The value was $2,324,164 or only 24.5 per
cent of the total. The industry began to decline in 1920, production being
9,713,564.3 barrels valued at $2,510,789, a decrease of 1,925,694 barrels or
16.6 per cent in production but an increase of $186,625 or 8 per cent in value.
Production continued to decrease in 1921, being only 5,950,521.4 barrels
valued at.$2,052,596, a decrease of 3,763,043 barrels or 38.7 per cent in quan-
tity (a decrease of 48.4 per cent from the maximum of 1919) and of $458,193
or 17.1 per cent in value. In 1922 Wayne County produced 9,363,564

barrels valued at $2,437,710.

Much of the salt produced in Wayne County is in the form of brine which
is used in the manufacture of soda ash, bleach, caustic, ete., and this accounts
for the low relative value as compared with other counties. The Solvay
Process Co. at Delray, the Michigan Alkali Co., at Ford City and Wyandotte,
and the Pennsylvania Salt Co. at Wyandotte, use great quantities of brine
in the manufacture of these products.

In St. Clair County the chief salt producing centers are Port Huron and
St. Clair. The output of St. Clair County in 1922 was 2,575,371 barrels or
17.9 per cent of the State total, but the valuation of $3,972,261 represents’
45.7 per cent of the total value for Michigan. The exceptionally high value
for this county is due to the fact that much of the salt produced is of the
better grades, practically 50 per cent being table and dairy salt.

During 1917 pressed blocks of salt were placed on the market as a substi-
tute for the large lumps of rock salt formerly used in field and stable to salt
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- cattle. The blocks are made by hydraulic press, and dispose of the refined

salt spilled around the machines in the evaporating and packing depagt?len'f,
Although the profit from the industry 1is not. grt?at, the deman hor tsg
pressed block has increased so that production 1ncr¢?ased moredt 3a7n350
per cent in the four years 1017-1920. In 1922 production reache ,
tons valued at $368,515. . . _

In the Manistee—’Ludington district, salt is made a.t Manlst'ee, .lﬁlfitmstelze
C(;unty and at Ludington, Mason County. The salt industry 1s s’q ; argeti
carried ’on in connection with the lumber indu§try, waste s’?earp an zlvased
fuel being utilized for evaporating artificial brines. ’ ’I.‘he d1§trllct fr;) ulc1 ;
1.705.800 barrels of salt valued at $1,676,588. This is equiva er;h 0S taté
p,er c;nt of the total quantity and 19.2 per cent of the Va.lue ford e. mOI;
Most of the product is packer’s salt, i. e., common fine and com

arse. . o
coThe rock salt occurs in the Salina formation qf Sﬂuman age. Thze a:l:
three known rock salt areas, one in southeastern Mlchlggniv[a sgcfnd 1(1310u Ii(;es

i ird in Mason an anistee .
and Presque Isle Counties, and a thir nties.
i h Kalamazoo to Trenton, Way
South of the line from Muskegon throug °
County, no rock salt has been found, thoug}} at many places wells havefp::fk
trated c’ompletely through the rock salt bearing fornziatxl:)n. %hen:(l;ia (\)N ayné
in s ichi known extends from Lre ,
salt in southeastern Michigan so far Wh . o, e
it and St. Clair rivers into Western Ontario.
County, northeast along Detroit an . e
i k salt in southeastern Michiga
total area known to be underlain by roc |
western Ontario is several thousand square mlles. RThe 1rock iagt %r:; g};i;in?rsl
it Ri beyon omulus a
northwest from Detroit River to and ) n
i kland County but how far the area
Wayne County, and Royal Oak in Oa e B o

i in this direction i ince there are no wells northwest o
tinues in this direction is unknown, since : . jose
places deep enough to reach the salt bearing hOI'l.ZOI’lS. The aggreg);:;e ’ch;z}li
ness of the salt beds at Royal Oak and Dearborn 18 g;eatg thafﬁleir‘,l(;ione :;) o

it Ri indicating a considerable ex

east along Detroit River, thus indica con o e
tern Michigan, the salt beds a v
northwest of these places. In southeas . becs ae Toy
ick. There is an upper, thick, ana ap

numerous and some of them very thic . : : o
i feet in thickness and a lower very

tly persistent bed from 60 to 125. )

E}?;:]? asrrldpcontinuous bed having @ maximum thickness of over 350 feet,

i i i le. The average
i s partings of dolomite or sha he a '
o e of the 112 beds along Detroit and St. Clair Rivers is

aggregate thickness of the sa fair River »
Dearborn 609 and 556 fee .
about 400 feet, but at Royal Qak and Dear n 609 and 556 Fo e Salina

spectively were penetrated and at the former p
apparently was not reached.

In Alpena and Presque Isle Cou
very large is of unknown extent. ]
Lake, and Alpena in great quagtl’gles, 1 -
of rock salt yet penetrated in Michigan or in Ontario,

nties, the salt area, although undoubtedly
Rock salt was struck at Onaway, .Grand
and the greatest aggregate thickness
Canada, is at Onaway,
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Presque Isle County. A test hole drilled for oil at Ona.wa-y penetrated over
.800 f.eet of rock salt in a section of 1,200 feet. The lowest bed is 225 feet
in thlckne.zss, and perhaps is to be correlated with the thick bed in the Detroit
River region. At Grand Lake salt beds aggregating over 300 feet in thickness
were penetrated in a deep well without reaching the bottom of the rock salt
formation.
In the. Manistee—Ludington district, the known salt beds are few and thin

In the vicinity of Manistee only one bed is known. This has a thickness of.'
20 to L?O feet. At Ludington, however, four beds respectively 20, 12, 7, and
5 feet in thickness have been penetrated in some of the wells. s

3 .T.he depth to the first salt bed in southeastern Michigan varies from a
minimum of 730 feet at Detroit to 1,500 and 1,600 feet at Port Huron and
St. Clair, St. Clair County. In Northeastern Michigan the depth at Alpena
Alpena County, is about 1,270 feet, at Grand Lake, 1,284 feet , and at Onawa ’
Presque Isle County, 1,630 feet. , ’ Y

The total area of the rock salt region in Michigan is unknown but 1t is un-

doubtedly. several thousand square miles and presumably many thousands of
square miles, since present evidence, though not conclusive, indicates that
the three known salt districts are parts of one great salt area underlymg most,
of the northern three-fourths of the Southern Peninsula.
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PRODUCTION AND VALUE OF SALT IN MICHIGAN AND UNITED STATES
1880-1922%*
. Michigan production. Per PRI
U. S. cent Michigan.
production of Rank Value
Year. quantity State Salt total | quan-| Michigan.
bbls. Inspectors® U.8.G.8.% Mich- } tity. Rank | Price
Quantity. Quantity. igan. value.| bbl.
bbls. bbls.
1880 5,961,060 2,676,588 2,485,177 41.69 1 2,271,931
1881 6,200,000 2,750,299 |... ...l 44.35 1 2,418,171
1882 6,412,373 3,037,317 3,036,317 47.36 1 2,126,122
1883 6,192,231 2,894,672 2,894,672 46.74 1 2,344,684
1884 6,514,937 3,161,806 3,161,806 48.53 1 2,392,648
1885 7,038,653 3,297,403 3,297,403 46.84 1 2,967,663 0.
1886 7,707,081 3,667,257 3,667,257 47 .58 1 2,426,989 |...... 0.661
1887 8,003,962 3,944,309 3,944,309 49.17 1 2,291,842 |...... 0.581
1888 8,055,881 3,866,228 3,866,228 47.99 2,261,743 |...... 0.585
1889 8,005,565 3,846,979 3,856,929 48.17 1 2,088,909 |...... 0.541
1890 8,776,991 3,838,637 3,838,632 43.72 1 2,302,579 |...... 0.600
1891 9,987,945 3,927,671 3,966,748 39.52 1 2,037,289 ...... 0.513
1892 11,698,890 3,812,504 3,829,478 32.81 1 2,046,963 |...... 0.523
1893 11,897,208 3,514,485 3,057,898 25.70 2 888,837 |...... 0.287
1894 12,968,417 3,138,941 3,341,425 26.53 2 1,243,619 |...... 0.375
1895 13,669,649 3,529,362 3,343,395 24.46 2 ‘1, 048 251 |- 0.315
1896 13,850,726 3,336,242 3,164,238 22.89 2 8,408 |...... 0.229
1897 15,973,202 3,622,764 3,993,225 24.99 2 1, 243 619 |...... 0.313
1898 17,612,634 4,171,916 5,263,564 29.88 2 1,628,081 |...... 0.311
1899 19,708,614 4,732,669 7,117,382 36.14 2 2,205, 924 ...... 0.309
1900 20,869,342 4,738,085 7,210,621 34.55 2 2,033,731 2 | 0.282
1901 20,566,661 5,580,101 7,729,641 37.58 1 2, 437 677 110.328
1902 23,849,231 4,994,245 8,131,781 34.10 2 1,535,823 2 | 0.188
1903 18,968,089 4,387,982 4,297,542 22.65 2 1,119,984 2 | 0.260
1904 22,030,002 5,390,812 5,425,904 24.62 2 1,579,206 2 1 0.309
1905 25,966,122 5,671,253 9,492,173 35.24 1 1,851,332 21 0.196
1906 28,172,380 5,644,559 9,936,802 36.31 1 2,018,760 2 1 0.203
1907 29,704,128 6,208,463 10,786,630 35.39 1 2,231,129 2 | 0.208
1908 28,822,062 6,247,073 10,194,279 35.34 1 2,458,303 11 0.241
1909 30,107,646 6,055,661 9,966,744 33.10 1 2,732,556 110.274
1910 30,305,6561 5,097,276 9,452,022 31.18 2 2,231,262 2| 0.236
1911 31,183,968%)............ 10,320,074 33.10 2 2,633,155 110.255
1912 33 324,8081 ............ 10,946,739 32.84 1 2,974,429 1 0.277
1913 34,393,227% .. ... ... 11,528,800 33.52 1 3,293,032 110.285
1914 34,402,772 ... 11,670,976 33.92 1 3,299,005 1]0.283
1915 38,231,496%|.......«. .. 12,588,788 32.93 1 4,304,731 14} 0.342
1916 45 449,3291 ............ 14,918,278 32.84 1 4,612,567 11{0.309
1917 | 49,844,125%|. ..o 16,078,136 | 32.25 1 6,817,202 1]0.421
1918 51,705,317%. ... .o 17,165,178 33.19 1 9,048,650 1 0.520
1919 49,157,686%. ........... 17,800,564 36.21 1 9,456,138 1410.531
1920 49,745,83731). ... 16,163,679 32.49 1 10,698,674 1. | 0.662
1921 35,579,672 |. ... ... ... 10,196 179 28.66 2 7,439,445 1]0.729
1922 487520,350%]. .. .ot 14,322,057 29.52 1 8,693,604 11{0.607
Total.! 987,135,461 |............ 328,447,730 ... 151,028,774 | oo foernne

*Office of State Salt Inspector abolished in 1911,

+In cooperation with ©
iIncludes production o

1917-8 and 1

1922.
#¥For State total

he Michigan
f Hawail and Porto Rico 1909-1913,

1865-1879 see Pub. 29, G. S. 24, Michigan Geological Survey.

AN

Geological Survey after 1909.
1915-1916 and of Porto Rico 1914-
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$7,439,445
8,693,604

Total.

Quantity.
Bbls,

468
074
739
800
976
788
278
136
178
564
678

50
10
10

11
11
12
14
16
17
17
16

10,196,179
14,322,057

Value.

219
236
237
240
380
506
578
541
660
549

. $201,316
430,154

Brine and other. *
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Other rock.

Quantity.
Bbls.

1,367,643
Kk

Value.

*%

Pressed blocks.

Quantity
Tons.

,657 [$273,187

3k

Value.

Value.
2,471,455

$2,449,417| 29

Vacuum pans.

Bbls.
emrn and subject to revisions and corrections.

Quantity. l
,786,443

P
RODUCTION AND VALUE OF SALT IN MICHIGAN BY METHODS OF MANUFACTURE, 1906-1922
_Evaporated.

,626| 2

Value.
543

893 183,557,177 2,482,693
puted from census r

v after 1910.

1N
R 1
BAG = N 18 0o b =t .
z z\mwﬁwﬂcmwggom% g -
F | aavonmwARSY | 38 =
g SN GO COBINN G ag
= N o8 : o
& 3y | B B
] b=k N
o g0 D
gm oo
& | o2
o
dorcmHiInon 0.
e &
Ll R e e e e e T h ] iy

**Included in total.
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BROMINE AND CALCIUM CHLORIDE

The brines of the Napoleon and Lower Marshall formations contain con-
siderable quantities of magnesium bromide, together with various chlorides.
These substances were extracted first by the salt companies, but later chem-
ical plants were built for the purpose. The brines are generally heavier and
more complex near the center of the Michigan basin and the industry has
been developed especially at Midland where the Dow Chemical Company
has successfully produced bromine and other chemicals. The brines contain .
an especially large amount of bromine.

Owing to German competition before the war, little bromine was produced
in this country, but from 1918 to 1921 the amount was about 50 per cent
greater. During 1921 the production was again reduced to about the amount
which was produced annually before the war. The average price for bromine
sold in the United States has shown a marked tendency to a steady decline
and has dropped from $1.31 per pound in 1916 to $.15 in 1922.

In 1885 the Midland district began producing bromine and a production
of 40,000 pounds was reported for that year. Large quantities of bromine,
chiefly in the form of bromides and calcium chloride, were produced. The
Marshall brines are said to contain four times as much bromine as those of
Ohio and West Virginia, and the exclusive Dow process results in a maximum
recovery of the element.

Over-production, dullness of trade, and competition Wlth German bromine
forced the price of bromine so low that for a number of years prior to the war
the recovery of bromine was abandoned by -all of the salt manufacturing
concerns. The Dow Chemical Company of Midland, however, continued to
produce large quantities of bromine and other chemicals derived from the
brines. The production in the Midland district increased rapidly until by
1904 Michigan’s production was far ahead of any other State.

Bromine dropped in value to 25 cents and 30 cents a pound in 1913. In
1914 when the World War cut off the supplies of German bromine France,
Ttaly, and England became largely dependent upon the United States for
their supplies. The price of bromine advanced to unprecedented figures,
the average price for 1916 being $1.31 a pound, the highest since 1885. The
industry was revived in the Saginaw Valley. In 1917 there were five pro-
ducers. In 1917 brombenzylcyanide, a. tear gas for use in trenches, was
invented, and in 1918 the Government ordered new wells driven at Midland
to increase the supply of bromine, since with the entrance of the United States
into the war and the increased use of asphyxiating gases the needs of the

United States as well as of the Allies had vastly increased.

Prior to the war the bromine of Michigan was marketed largely as bromides
but the increased demand caused the marketing of a large amount of bromine
in the crude state—a heavy, reddish brown, mobile liquid. Bromine is used
in many chemical reactions, in separating gold from platinum and silver, in
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the manufacturing of disinfectants, dyes, and drugs. During the war be-
cause of its effect upon the eyes and throat bromine was extensively used
in the manufacture of tear and ashpyxiating gases but after the Armistice
was signed the large demands for this purpose naturally fell off, but the price
still remained twice as high as the pre-war normal. After the war produe-
tion increased due to the demand for new dyes, for potassium bromide used
as a depressant in the treatment of certain nervous diseases, and to the con-
tinued demand for bromides in the photographic trade, especially for moving
picture films.

In 1919 the maximum quantity of bromine was marketed in Michigan,
i. e., 1,736,633 pounds valued at $1,179,834 or 93.6 per cent of the total United
States production at 95.5 per cent of the total United States valuation of
$1,234,969. Although the war-need for bromine passed in 1918 the chemical
and photographic demand continued to keep production and price up.

In 1922 bromine production in the United States increased 41 per cent in
quantity but decreased 13 per cent in value. Michigan produced the great-
er part of the United States production. The average price per pound for
the United States was $0.15.

Calcium Chloride

Calcium chloride is used in large quantities for the prevention of dust, in
refrigerating plants, in protective fire apparatus, in cement mixtures, to pre-
vent freezing, as a drying agent in chemical processes, as a bleaching agent,
as a preservative of wood, and for many other purposes. Because of its
strong affinity for water a sprinkling of a solution of calcium chloride will keep
a road moist and therefore dustless for several weeks under favorable con-
ditions. It is thus extensively used in the place of crude oil for sprinkling
streets; and could be used to great advantage on the hundreds of dusty sum-
mer play-grounds.

The United States output of calcium-magnesium chloride for 1922 was
33,067 tons valued at $571,326, an increase from 1921 of 9,395 tons or 50.28
per cent in quantity and of $60,603 or 11.8 per cent in value. The average
price per ton dropped from $21.57 in 1921 to $17.28 in 1922. Michigan pro-
duced the greatest part of the total quantity produced in the United States.

The above figures refer to the direct production. of calcium chloride from
raw mineral material and there is a large additional output from chemical
plants which produce it in various manufacturing operations.

MAGNESIUM

The latest product recovered from the Marshall brines is metallic mag-
nesium. '

Before the war magnesium was an almost exclusively German product,
but early in the war when German supply was cut off, the Dow Chemical
Company of Midland began the production of metallic magnesium.
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Magnesium chloride is obtained from the brines and decomposed by passing
a heavy direct current through a molten bath of the saljr, ; ‘chg extremely light
metal, magnesium, floats to the surface from which it is skimmed off. The
recovery method is expensive and accounts for the high cost of the. metal.

The metal has been used chiefly in the chemical laboratory, n mefcal—
lurgy as a deoxidizing agent, and in the finely powdere'd state, as a ﬂash light
powder for military and photographic purposes. Prior t.o the egperlments
of the Dow chemists no alloy using magnesium as the main constituent had
been made although very light but strong alloys are becoming more and more
needed. . |

The Dow Company realized that an alloy combining the lightness of mag-
nesium with the chemical strength of iron would satisfy a demand and secure
a wide market, and in 1916 established a special research department to
extensively investigate the subject. After many experime'nts an alloy was
produced which on account of “its light weight, great tensile strengtb, ma-
chinability, durability, absence of permanent growth on repgated heatmg a,r’lgi<
cooling and non-abrasiveness to cast iron makes it an ideal plston material.

This alloy has been named “Dow-Metal”** and “bas‘been developed tq a
point where it is now recommended to the automol?lle 1£dustry as a casting
alloy particularly adapted for use as a piston mater.lal.” . It has been made
into pistons and tested in many motor plants and in various types of motor

cars.

CEMENT {

The first attempts to manufacture Portland Cement in the_Unite%d States
were made in Michigan in 1872, when an experimental vertical kiln plant
was constructed at Kalamazoo, using marl and clay in the process. The
venture was a failure and exercised little or no influence in the New York anfi;
Pennsylvania developments- beginning in 1875. The early ‘“‘wet process
of manufacture in the vertical kiln was expensive and it was not until 1896
that the successful introduction of the rotary kiln and the use of pft)wdered
coal as a fuel revolutionized cement manufacture and enabled the industry
in the United States to excel that of Europe, and thus inaugurate the present
era of concrete construction. The growth of the industry from 1895 to
1907 was phenomenal, the production in 1907 reac}}mg 48,000,000
barrels. The growth was checked by the financial depression of 1907, bu.t
it was resumed the following year and continued almost uninterrup.tedly until
1917, when 92,814,202 barrels were made. The war caused relatively small

*From a statement issued by the Dow Chemical Company, Midland, Michigan, January 19, 1921.

#xFor a more complete discussion of the properties of Dow Metal see Pub. 32, Geol. Sec. 36,
Min. Res. of Mich. 1920, pp. 46-48.

. . 1
i i ichi logical Survey, Minera
etailed reports see Pub. 24, Geol. Series 17, Michigan Geo.
Rgs53£c$0£grd1916. and Bulletin 522, United States Geological Survey.
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decreases in production in 1914 and 1916. Tn 1917 there was a slight increase
in production but the restrictions imposed by the Government upon fuel
supplies, transportation facilities, labor, and private construction in general
caused a marked decrease in output in 1918, production falling to 71,081,663
barrels, the lowest production since 1909. This was somewhat offset by the
increased price of cement, $1.596 per barrel. The total value for the entire
country was $113,153,513. During 1919 production and shipment gained by
13.7 per cent and 20.7 per cent respectively over 1918, production being
80,777,935 barrels and shipments were valued at $146,734,844 with the aver-
age price per barrel at $1.71. In 1920 production reached the unprece-
dented figure of 100,023,245 barrels with shipments of 96,311,719 barrels valued
at $194,439,025, an increase of 13 per cent in quantity shipped over 1919,
and of 32.5 per cent in value of shipments. The average price for cement in
the United States was $2.02, an increase of $0.31 or 18 per cent per barrel.

After the failure of the Kalamazoo venture no second attempt was made
to reestablish the industry in Michigan, until 1896, in which year the Peerless
Portland Cement Company erected a vertical kiln plant at Union City,
Branch County, and began the successful manufacture of Portland cement
from marl and shale. By 1902 the old vertical kilns had been replaced by
rotary types. In 1897 the Bronson Portland Cement Company erected a
plant at Bronson, Branch County, and in 1898 the Coldwater Cement Com-
pany, now the Wolverine Portland Cement Company, built plants at Cold-
water and Quincy, also in Branch County.

The period between 1899 and 1901 was the “boom” years of the industry,
twenty companies being organized in this period for the manufacture of Port-
land cement from marl and clay or shale. In 1900 Michigan with six plants
attained third rank with Pennsylvania and New Jersey holding first and
second rank respectively. Extensive investigations of marl and clay deposits
and elaborate plans were made by many of the companies. Only ten reached
the productive stage and but five of these are still in operation. Since 1896,
thirty-eight different cement plants have been projected or built in Michigan.
Eleven plants were in operation in 1921 and 1922 and another began pro-
duction in 1923. '

In 1918 Michigan shared with other States the general decrease in output

due to war conditions, only seven of the ten operating plants operating the .

entire year. After the Armistice the expectation of a decline in prices
deterred building operations until the middle of 1919, when the “underbuilt”
conditions of the country forced construction in spite of the high prices, thus
causing a shortage of Portland cement and increasing prices. Stocks of
cement in Michigan were lower at the end of 1919 than they had been since
1910.

The demand was heavy the first ten months of 1920, but fell off the last
two. The difficulties in obtaining either coal or cars for transportation of
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raw materials and the finished product forced Michigan cement to $2:46 per
barrel (compared with $1.70 in 1919), a price greater th'an ever received in
Michigan and greater than received in any other State in 1920. The aver-
age factory price per barrel in the United States was $2.02. ' Stocks held. at
the end of 1920 were greater than at the close of any previous year, being
666,389 barrels as compared with 219,699 barrels at the enc‘l of. 1919. Pros(;
perity in the cement industry continued during 1921 and Michigan produce
5,777,533 barrels of cement, an increase of 886,076 barrels or 18.1 per cent.
Shipments reached 5,680,156 barrels or 27.9 per cent but a decrease in value
of $639,344 or 5.8 per cent. The decrease in value is due to the decreased
price received per barrel, $1.81, which is $0.65 or 26 per cent less than the
maximum price per barrel of 1920. Stocks on hand a'Lt the end of 1921 were
greater than ever before, being 760,503 as compare'd with 666.,389, an increase
of 94,114 barrels or 14.1 per cent. This increase in prod'uctlon caused Mich-
igan to advance in rank from seventh to third place, being ranked by Penn-.
sylvania and California. o *' . ‘

During 1922 there was a further increase in production 1nerch}gan and in
the United States. Michigan produced 6,243,805 barrels, an increase of
466,272 barrels or 11.8 per cent over the production 'for 1921. Shlpment?
of Michigan cement were valued at $11,145,57§%, an increase over 1921 o
$845,284. The total amount of cement made in the United States was re-
ported as 115,679,412 barrels, an increase over 1921 of 17,386,412 barrejls.
The value of cement shipped in the United States was $207,170,430, an in-
crease over 1921 of $26,392,015. . ‘

The principal raw materials used in Michigan in the manufactm:e of Port-
land cement are marl or limestone and clay or shale, though the lime reft}se
from a soda ash plant near Detroit is being utilized. The earl){ companies
planned to use marl and clay or shale. Because of the greater kiln capacity
and lower fuel costs, limestone has been substituted for marl whenever prac-
tical. Of eleven plants five are reported to be using marl and clay, five using
limestone and clay or shale, and one using clay and the waste fron% the plagt
of the Michigan Alkali Company. All plants use coal as fuel, nine manu-

- facture cement by the wet process and two by the dry process.

In 1920 the Petoskey Portland Cement Company erected a pl'ant on the
limestone deposits of Little Traverse Bay about two and a half ml,les Wes.t of
Petoskey to manufacture cement from limestone of the company’s holdmgs
on Little Traverse Bay, and shale from a quarry at Ellsworth in Antrim
County, twenty-seven miles southwest of Petoskey. The plant bega%
operating March 21, 1921, with a capacity of 2,500 barrels a day. ‘The mill -
building contains all the machinery for the manufac.ture _of. cement, }ncludln.g
waste heat boilers which supply all the energy used in driving the mill. This

ive di i t Company plant see Cement
* omprehensive discussion of the Petoskey Portland Cemen
Mﬂf‘glz‘lg auaxl')ry, Volume 19, No. 10, P. 17-22, November, 1921.
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MINERAL RESOURCES OF MICHIGAN
plant i§ pronounced “the best and most efficient wet process plant” and is
attracting a‘ttention of all American as well as foreign cement manufacturers.®
The National Portland Cement Company was organized and it purposed
to erect a plant at Coldwater Lake near Mount Pleasant to utilize the marl
In December 1921 the Aetna Portland Cement Compaﬁy which has a
_ plant at Fenton, purchased 33 acres of land on the Saginaw River near Ba

60
beds surrounding the lakes in the manufacture of cement, but construction

has not been started.
City and erected one unit of a plant which began production in 1923.

N .
utilizes “fines” or “waste” stone from limestone quarries.
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POTASH

Though Michigan has deposits of rock salt of great extent they are not
known to contain important amounts of potash bearing salts. A small
amount of potash is recovered from industrial wastes (cement dust and
Steffens.Water from beet sugar manufacture) and wood ashes. In 1918 the
production of potash reckoned as K.0, amounted to 404 tons valued at
$100,647, of which 196 tons were from industrial wastes and 206 tons from
wood ashes. In 1919 the production of potash reckoned as K.0 amounted
to but 166 tons (from 666 tons of crude potash) of which 149 tons valued
at $4.8,581 were sold. This represents a decrease of 238 tons or 58.8 per
cent 1n quantity and of $52,066 or 51.7 per cent in value. Production was
further decreased in 1920 to 56 tons (from 93 tons of erude potash) of which
49 to%ns were spld for $18,312, a decrease from 1919 of 110 tons or 66.2 per
cent in quantity and $30,269 or 62.3 per cent in value. Highteen plants
reported production of potash in 1919. There were seven producers in 1920
Therfa was no potash produced in Michigan in 1921 or 1922. .

GYPSUM

The gypsum industry of Michigan dates from 1838. In that year Dr’
Pouglas Houghton, then State Geologist, in selecting a location for a salt well
in Qrand Rapids discovered that the gypsum deposits of the region are ex-
tensive and in his reports to the State Legislature for 1838 and 1840 Dr
H(.n.lghiion called attention to the extent and character of the beds and the;
_utlhzatlon of gypsum for land plaster. About the same time the first Mich-
1gan gypsum was calcined and used to make ornamental stucco moldings
fo? a house erected for Louis Campau. The gypsumi was ground in an Indian
mill and burned in a cauldron kettle. The second moldings made were suc-
cessf'ul and remained on the house until it was destroyed by fire in 1850
During 1840-45 a small industry developed in the manufacture of inside.
ornar'nental moldings, plaster ornaments and flower pots. The first mill for
W01."k1n'g the gypsum deposits was erected in 1841 and the commercial ex-
ploitations of Michigan’s almost unlimited resources of gypsum began in
the Grand Rapids-Grandville district ‘with the sale of forty tons of plaster
at f(?ur dollars a ton. Judicious advertising of land plaster among the farm-
ers mcreased the demand to such an extent that although the mills “ran
night and day”” and the price reached five dollars and fifty cents a ton, buyers
were turned away Wi’ch their orders unfilled. The first shaft for mini;lg gyp-
sum was put down in 1853 by the predecessors of the present Grand Rapids
Plaste-r Company. At the present time five mines and one quarry are oper-
ated in -the' Grand Rapids-Grandville district. The gypsum of the Ala-.
b.aster district was reported in 1837 by Bela Hubbard who recorded the
dlscovgry of gypsum in the mouth of the Au Gres River. Later an outerop
was discovered on land and quarried with profit. In 1862 a quarry was
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opened in the beds at Alabaster, the land having been purchased from an
old squatter for two dogs and ten dollars. Other quarries were opened in
the district and the gypsum sold for land plaster, but all except the Alabaster
quarry have been abandoned. This quarry is now operated by the United
States Gypsum Company. .

The presence of gypsum in the St. Ignace region was first reported by Dr.
J. J. Bigsby in a paper which he read before the Geological Society, Febru-
ary 1, 1823. The first quarry was opened early in 1850 at Pt. Aux Chenes,
seven miles west of St. Ignace. A dock was built and the rock shipped to
Chicago to be calcined. Difficulties beset the enterprise; a scourge of small-
pox caused temporary abandonment and water in the quarry was a contin-
ued source of trouble. After a number of years of interrupted operations

" an ice-floe destroyed the dock and the quarry was abandoned.

Commercial gypsum occurs in the formation known as the Grand Rapids
Group of the Upper Mississippian which directly underlies the Coal Measures
and also in the Salina formation of the Silurian, a much older formation.
Only the gypsum of the Grand Rapids group is mined and quarried at the
present time. In Kent County at least three and probably four gypsum
beds are worked. The two upper beds at Grand Rapids, respectively 6 and
12 feet thick, are near the surface. ~Formerly these were quarried but be-
cause of the heavy overburden and difficulties with water, which increased
with the progress of quarrying, the quarries have given place to mines. In
the western part of Grand Rapids a third bed about 22 feet thick, with a part-
ing of shale about one foot thick near the center, occurs about 60 feet below
the surface. At Grandville an upper bed, about 11 feet thick, is directly
overlain by sand and gravel and is separated below from a 14 foot bed of gyp-
sum by about four feet of hard limestone. These two beds may be equivalent
to the 22 foot “split” in West Grand Rapids. The upper bed was formerly
quarried but, because of heavy overburden and water, the quarries have been
replaced by mines opened in the lower bed. Numerous explorations show
that there are several other minable gypsum beds in the Grand Rapids-
Grandville district.

In the Alabaster district the upper gypsum bed, which is extensively quar-
ried at Alabaster, is from 18 to 23 feet thick. Test holes north of Alabaster
show the presence of a number of deeper gypsum beds, 5 to 25 feet thick.

In the vicinity of Turner, Twining, and the deserted village of Harmon
City, Arenac County, a bed of gypsum called the Turner bed oceurs 50 to 100
feet above the Alabaster bed. Locally, as in the vieinity of Turner, this
bed is of minable thickness.

The gypsum beds of the St. Ignace Peninsula, and St. Martins, and other
adjacent islands are of the Salina. The gypsum appears to be of as high
quality as that of Grand Rapids, but locally water would cause difficulty

in quarrying.

=

S
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Test holes in the vicinity of St. Ignace are reported to show beds of gypsum
totalling 60 feet in thickness, three of the beds being 9, 13, and 21 feet thick
respectively. Available data indicate the presence of seven quarryable beds
of gypsum in this district.

In the southern part of the State the gypsum of the Salina where it has
been penetrated by deep wells, is for the most part in the form of anhydrite
but is too deep to be considered capable of commerecial exploitation.

From 1868 to 1889 the annual production of gypsum in Michigan never
reached 70,000 tons. The production in 1890, however, attained a maxi-
mum of 74,877 tons. The maximum value of gypsum and gypsum products
for the period was attained in 1883, the value being $377,567. The growth
of the industry began in 1890. In 1892 the output reached 139,557 tons but
the financial depression throughout the country during 1892-3 disorgan-
ized the industry, the production in 1895 decreasing to only 66, 519 tons, or
less than half that in 1892. From 1896 to 1916 the growth was almost unin-
terrupted, reaching the maximum production of 457,375 tons in that year,
valued at $1,066,588.

The increased production in 1916 was due to the general activity and
prosperity in industrial lines, particularly in the building trade.. After
the entry of the United States in the war in 1917 building operations, except-
ing for war purposes, were greatly curtailed. This is reflected in the marked
decrease in the production of gypsum and gypsum products for 1917 and
1918, although the same year shows a 65.11 per cent increase in value over
pre-war production.

In the early days of the industry four-fifths of the raw gypsum was ground
into land plaster, and from 1869 to 1887 more than half of the gypsum mined
was ground into this product. With the more general use of patent fertil-
izers the demand for land plaster more ot less gradually decreased, so that
the production in 1918 was only 5,892 tons as compared with the maximum
of 49,570 tons in 1880 and in 1919 had further decreased to 1,597 tons. In
1919 the Gypsum Industries Association of Chicago, Ilinois, launched a
campaign to induce greater use of gypsum as land plaster, as a deodorizer
and fixative of ammonia in manure about stables, as a soil stimulant, and as
a specific for black alkali. That the campaign was effective is shown by the
fact that the production of agricultural gypsum for the United States in-
creased from 40,000 to 107,000 tons. In Michigan the increase was from
the minimum production of 1,597 tons in 1919 to 12,092 in 1920 and 26,558
tons in 1921. The 1922 production was 13 ,064 tons valued at $40,583.

The growth of the gypsum industry is due largely to the invention and -

introduction into the building trades of gypsum plasters, plaster board, gyp-
sum block, calcimines, and other gypsum products.

The most important of these products are mixed wall plaster; gypsum
board, block and tile, and stucco follow in second and third place.
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The character of the building activity inaugurated in 1919 and continuing
through 1920, 1921, and 1922, s reflected in the production of gypsum prod-
ucts. In 1920 the production of mixed wall plaster decreased 14.1 per cent
from the production of 1919, but in 1921 a production of 169,809 tons was
reached, and in 1922 a production of 160,109 tons shows only a small decline.
The production of stucco increased in 1920, decreased in 1921, and increased
in 1922. Stucco production in 1922 was 72,157 tons valued at $501,595.
Plaster board and tile show a considerable decrease in quantity and value.
Production was 12,713 tons and the value was $245,302.

Five mines, two quarries, and eight mills were in operation. Five mines,
one quarry, and six mills are located at Grand Rapids, Kent County; one
quarry and mill at Alabaster, Tosco County; and one mill at Detroit,

Wayne County.
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PRODUCTION OF GYPSUM IN MICHIGAN, 1868-1922
Ground Gypsum and Rank
into land Calcined Sold crude. Total gypsum
Yecear. plaster. sold. Tons. mined, products. ———— e
Tons. Tons. Tons. Total value. | Quan-
tity Value
Before
132,043 14,285 1 ... ... 146 .328 671,022 1. .. .00,
28,837 6,244 |..... .. ... 35,081 165,298 [ . . ... ...
29,996 7,355 | ... ... 37,351 178,824 (.......|.......
31,437 8,246 | ........... 39,683 191,718 ... oo
41,126 8,604 |............ 49,820 284,054 | ... ..,
43,536 10,673 | ... .. 54,209 259,524 | ... L.
44,972 14,724 | ... 59,696 297,678 | ... ...
39,126 14,723 | ... 53,849 274,284 | ... b,
27,019 10,914 | ... ... 37,933 195,386 | ... ...,
39,131 11,498 | ... ... ... 50,629 248,504 | .. oo
40,000 9,819 49,819 238,550 ... . ...,
40,000 8,634 48,634 229,070 | ... 0oL
43,658 9,070 | ... 52,728 247,192 | oL
49,570 18,920 | ........... 68,499 349,710 | . ... ].... ...
33,178 20,145 - ... ... .. 53,323 298,872 | o
37,821 24,136 | ... ... 61,957 344,374 f . |
40,082 28,410 | ... ........ 68,492 377,567 | ... ..
27,888 27,950 | ... 55,847 335,382 | . ... .
28,184 95281 | ..o 53,465 286 , 892
20,373 27,8370 1 ... 56,748 308,094 | ... ..
28,794 59,170 329,392 | ... ...
22,177 57,302 347,531 | ...
19,823 s 56,623 353,869 | . ...
12,714 47,163 15,000 74,877 192,099 | ... ...
15,100 53,600 11,000 97,700 223,725 | ... ...
14,458 77,599 47,500 139,557 306,527 | ... ..
16,263 77.327 31,000 124,590 303,921
11,982 47,976 20,000 79,958 189,620 | ... .
9,003 51,028 6,488 66,519 174,007 {. ., ..
6,582 60,352 700 67,633 146,424 | .. ..
7,193 71,680 16,001 94 874 193,576 | 0.,
13,345 77,852 r1,984 03,181 204,310 | ... ...
17,196 88,315 39,266 144,776 283.837 | ... et
10,304 86,072 33,328 129,654 285,119 2 2
9,808 120,256 46,0806 185,150 267,243 1 1
13,022 158,320 68,885 240,227 459,621 1 1
18,409 198,119 52,565 269,003 700,912 1 1
18,294 185,422 34,6649 238,385 541,167 1 1
20,285 203,313 24,289 247,882 634,434 1 2
30,220 208,715 27,517 341,716 753,878 1 2
15,500 197,666 36,543 317,261 681,351 3 3
11,414 192,403 40,324 327,810 401,928 1 3
11,890 344,171 45,781 394 ,€07 1,213,347 2 1
7,097 240,905 g4,566 357,174 667,199 2 2
15,548 206299 79,050 347 ,2¢6 523,926 3 4
10,103 243 .656 68,819 384,227 621,547 2 3
9,604 278368 60,706 423,896 721,325 3 3
9,322 240, 648 61,227 393,006 705,841 3 3
9,799 245,484 69,572 389,791 686,309 3 4
9,072 292,109 80, 298 457,375 | 1,066,599 3 4
7,070 257,588 68,1557 375,403 1,568,655 3 3
5,892 207,059 46,608 286,768 1,761,149 4 4
1,597 250,687 58,754 339,125 2,3¢0,367 3 3
12,092 261,499 73,842 382,212 3,521,028 3 3
26,558 240,648 110,677 408,224 3,312,096 2 2
13,054 275,885 107,708 471,355 2,843,117 | ... | ... ...
Totals. 1,317,631 6,222,684 1,543,903 | 10,005,229 | 35,394,631 |.......l..... ..

PRODUCTION OF GYPSUM IN MICHIGAN, 1913-1922

Gypsum sold crude.
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Gypsum sold calcined.

No.

mills.
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mines
and
quarries.

No.

ISz aeladsl ot Se s

Total
value

705
686
066
568
761
390
521
312
843

"Total sold calcined.*

Value.

|

Quantity.

654

1
1
2
3
2
2

Tons

As boards, tile, etc.

Value.

67,741
339,901
115,972
807,519
245,302

Quantity.

Tons

60,986 1,266,659

19,158
33,253
46,377
22,809
12,713

As stucco.

Value.

Quantity.

Tons

As mixed wall plaster.

|

Year.

Value.

475
<
668
949
931
460
499
1,662
1,453

f
B

Quantity.

Tons

67

*Included in the total are values for sanded plaster, plaster of Paris, Kcene's cement, dental plaster, gypsum for plate glass works and for other

purposes.
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BRICK AND TILE PRODUCTS

Most of the surface clays (see Clay) in Michigan are of low grade and of
three general classes, (1) morainic clays or drift clays, (2) lake clays, and (3)
river silts. The morainic clays are usually calcareous, containing from 10
to 15 per cent or more of lime. They also contain sand, pebbles, and boul-
ders; hence the name boulder clay. Due to their sandy or calcareous nature,
most of the clays are adapted for making only common brick and tile or low
grade pottery. The high lime content causes most of the clays to burn
white or cream colored. In some places leaching has removed the lime to
the depth of a few feet and clay from this surface portion burns red. Re-
cent investigations indicate that the occurrence of low lime surface clays is
more common than was formerly supposed.

Exposures of clay or shale beds suitable for the manufacture of fire, vitri-
fied, and front brick, vitrified tile, fireproofing, and other high grade products
are not abundant. Near Rockland, Ontonagon County, some of the lake
clays belong to the slip variety and are used for glazing pottery. At Grand
Ledge, Eaton County, Jackson, Jackson County, Corunna, Shiawassee
County; near Bay City, Bay County; and Flushing, Genesee County, shales
belonging to the coal measures have been utilized for vitrified and front brick,
vitrified tile, sewer pipe, conduits, fireproofing, etec.

Important deposits of blue gray shale occur near Ellsworth, Antrim
County. The shale is quarried and sold for the manufacture of Portland
cement, but no tests have been made to determine the suitability of the shale
for clay products. Other deposits of shale oceur in this vieinity but are un-
developed. Near East Jordan is a deposit of laminated blue to dark gray
to black shale, suitable for brick and cement manufacture. At present a
company is being formed to consider the development of the East Jordan
deposits. Recently a deposit of high lime clay, possibly weathered shale,
has been discovered west of Rogers, Michigan. Other undeveloped deposits
of shale occur in Alpena, Cheboygan, Huron, Branch, and Ingham Counties.
Some of the shale associated with the coal beds in Saginaw Valley are suit-
able for front brick and vitrified products.

In 1919 the brick and tile industry recovered somewhat from the war-
induced slump of 1918. The total value of clay products exclusive of pot-
tery (see Pottery) was $3,609,929, an increase of 116.5 per cent over the 1918
production. The quantity of common brick produced was 200,352,000, or
105,606,000 brick more than in 1918 but falling short of the maximum of
1916 by 78,823,000; this represents an increase of 111.4 per cent over 1918.
The value of common brick was $2,734,503 or an average of $13.64 a thou-
sand as compared with $9.65 in 1918 and $6.65 in 1916. This is an increase
in value over 1918 of 198.6 per cent and an advance in average price per ton
of $3.99. Drain tile also advanced in value from $565,398 in 1918 to $737,124
in 1919, an increase of $171,726 or 30.3 per cent.
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The rise in production was not maintained during 1920. Only one pro-
ducer reported 100 per cent normal business; others reported better sales
but inability to meet demands due to coal and labor scarcity; and others

" report businesss in the brick industry as very dull. However, the value of

the brick and tile products was greater than ever in the history of the industry.

Scarcity of coal and labor and the transportation difficulties are respon-
sible-for both the decrease in production and inecrease in price. Decrease
in the production of drain tile is ascribed to “scarcity of labor to lay drains,”
although the percentage decrease in drain tile production is much less than
for other products. The production of common brick was 186,526,000 valued
at $3,062,660, a decrease of 13,826,000 brick or 6.9 per cent in quantity but
an increase of $328,157, or 12 per cent in value. The average price for com-
mon brick in 1920 was $16.42 per thousand. The production value of drain
tile decreased from 68,967 tons valued at $737,124 in 1919 to 69,225 tons
valued at $690,816 in 1920.

In 1921 the total value of brick and tile products decreased by $1,063,772
or 26.7 per cent from $3,979,691 in 1920 to $2,915,919 in 1921. Common
brick showed a slight decrease in quantity (3.6 per cent), production being
193,730,000 brick valued at $2,417,809, a decrease in value of $644,851 or
21.05 per cent. The decrease in value is due to the decrease in average
price per thousand, from $16.42 (in 1920) to $12.47. The value of drain title
decreased 44.7 per cent from $690,816 to $381,507; hollow building tile shows
the greatest decrease in value, the decrease being from $25,486 in 1920 to
$8,209 in 1921, a decrease of 67.7 per cent; production of vitrified brick was
not reported.

In 1922 the total value of brick and tile products increased by $999,391,
or 34.3 per cent, thus recovering from the decrease in 1921 to a total value
of $3,915,310, which was but little less than the maximum value of $3,979,691
reported in 1920. The production of common brick, which for 1922 includes
a small amount of face brick, showed a gain of 54,878,890 brick or 28.3 per
cent over the 1921 production, and an increase in value of $1,195,733, or an
increase over the 1921 value of 49.5 per cent. The average price per thou-
sand increased from $12.47 in 1921 to $14.53 in 1922. The value of drain
tile showed a large decrease, from $381,507 in 1921 to $169,419 in 1922, or
a decrease of 44.4 per cent, continuing a steady decline which began in 1919.

The manufacture of common brick has made a great development in the
vicinity of Springwells and West Detroit, where extensive beds of suitable
clays oceur. Most of the common brick produced iu the State are made in
this vicinity. The growth of Detroit westward, however, has made the
land so valuable for building purposes, that the brick companies are grad-
ually being forced into other localities. '

Drain tile is next in importance to common brick. Sewer pipe is made in
large quantities at Grand Ledge, Eaton County; and at Jackson, Jackson
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In 1920 only the Grand Ledge plant reported the

The manufacture of face or front brick in Michigan is

in its infancy, there being but two plants in operation, one at Saginaw and the

Grand Ledge is also the chief center for the manufacture of
other at Grand Ledge.

vitrified drain tile.

County.

Other brick and tile products are hollow building tile, faience tile, sewer .
tile, sewer pipe, fire brick, conduits, glass-house pots and supplies, blue lining

production of face brick.
_and wall capping.

In 1917 a plant was projected at Williamston, Ingham

ZEHI-668T ‘NVOIHOIIN NI SLOAAOYd TILL ANV J0I¥d 40 NOILLONAOdd AVANNY .

Plans are

County, to utilize Coal Measure shales but it did not materialize.
at present being developed to utilize the shales near Kast J ordan.
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SHALE

Shale is quarried near Coldwater, Branch County, at Paxton, Alpena
County, one mile south of Ellsworth, Antrim County, and at Bellevue, Eaton
County, for use in the manufacture of Portland cement; at Grand Ledge,
Eaton County, for vitrified sewer pipe, tile and conduit and front brick;
six miles south of Jackson near the mouth of Portage River, Jackson County,
imt xlr{itriﬁed sewer pipe and tile and at Flushing, Genesee County, for vitrified

rick.

The Michigan Vitrified Brick Company of Bay City formerly mined shale
from an abandoned coal mine for the manufacture of vitrified brick but
this company ceased operating in 1916.

For several years a project was under way to develop shale beds at William-
ston for the manufacture of front brick. A large area of shale land was
explored and burning tests were made of the shale, but the plant did not
materialize. Plans are also being made to construct a plant near East Jor-
dan to utilize the shale beds in that vicinity.

The shale beds at Grand Ledge, Jackson, Flushing, and Corunna belong to
the Coal Measures. The beds vary from soft white, or light gray shale
to compact, dark or black bituminous shale. Probably further tests will
show that some of the beds are suitable for other products than those now
made. The beds at Paxton belong to the lower portion of the Antrim For-
mation of the Upper Devonian. The extent of the easily quarryable shale
near Paxton is unknown but probably exploration would reveal the pres-
ence of a number of quarryable areas. Most of the shale exposed is dark
brown and very bituminous but locally there are streaks of bluish to green-
ish shale and huge balls of iron carbonate and dolomite. The shale beds
at Ellsworth belong to the upper part of the Antrim and are largely of soft
blue gritless shale, with a few thin, dark, bituminous beds. The extent of
the easily quarryable areas is uncertain but apparently large. Tests prob-
ably will show that this shale is suitable for a variety of purposes. Other
exposures of the Antrim shale occur in Antrim, Charlevoix, Cheboygan, and
Alpena Counties, notably at East Jordan and Chestonia, near Afton, near
Walloon Lake, and Central Lake, along the shore of Lake Michigan, south
of Norwood, and at Paxton.

- Excellent exposures of shale belonging to the Coldwater formation occur
at Richmondville, Sanilac County, and along the shore of Lake Huron from
Forestville in the same county to White Rock, Huron County. The Cold-
water shale is also exposed or is at shallow depth in a number of places in
the vicinity of Coldwater, Union City, Quincy, and Bronson, Branch County.
Near Coldwater it is utilized in the manufacture of Portland cement. KEx-
posures of the Bell shale, the base of the Traverse formation, occur near
Bell and Rogers, and some miles northeast of Posen, Presque Isle County.
At Rockport the Bell shale forms the floor of the limestone quarry. The
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shale is soft, bluish, and in places highly calcareous. Probably it will be
found to be suitable for the manufacture of Portland cement, though the
high lime content probably makes some of the beds unsuitable for high grade
clay products. At Charlevoix a bed of shale 10 feet thick underlies the
floor of the quarry of the Charlevoix Rock Products Company, Charlevoix
County. This shale has been tested and according to reports is suitable
for the manufacture of vitrified products. The burning qualities of the
deposits at Ellsworth, and Chestonia have been thoroughly investigated
and the results are promising. Tests have also been made on most of the
other deposits. The results are to appear in a forthcoming report on the
clay and shale resources of the State. ‘

Unfortunately most of the larger and more promising deposits of shale
oceur in the northern part of the Southern Peninsula relatively distant from
large markets or from means of cheap transportation.

CLAY*

The ClaysT of Michigan are of three general classes, viz. (1) morainic or
drift clays, (2) lake clays and (3) river silts. Deposits of kaolin or china
clays are not known in Michigan and the chances for the occurrence of com-
mercial deposits of such clays appear to be small. Deposits of kaolin have
been reported at various places in the Northern Peninsula, but these so far
as investigated have proved to be white or calcareous lake clays of the slip
variety. The morainic clays, boulder and till clays are always calcareous,
some of them being very high in lime, especially in limestone regions. In
such regions the clays locally approach the nature of impure marls. The
result of recent tests indicate that the occurrence of deposits of relatively
low lime surface clays is more common than formerly supposed. The lake
clays are generally less calcareous but locally, as in limestone regions, they
may contain a large percentage of lime. The river silts are the least calcar-
cous but they are usually gritty. On account of the high content of lime,
most of the clays burn white. In many surface beds, however, there is an
upper portion relatively free from lime which burns red, and a lower one
very high in lime which burns white or cream color. The absence of lime in
the upper portion is due to leaching. In such cases, there is usually a zone
of lime balls between the leached and unleached portions. ’

The morainic or drift elays contain pebbles, and boulders, (hence the name
“houlder clay”’), and locally lime concretions. Screening and washing have
been resorted to at some plants to separate the clay but the extra expense
is generally prohibitive except in districts where good clays are wanting or
where the clays possess special burning qualities. The lake clays are com-
paratively free from pebbles and coarse sand but some contain much very fine

*H. Reis, Geol. Surv, Vol. VIII, pt. I, p. 48, Clays and Shales of Michigan.
#See also “‘Brick and Tile’” and “Pottery.”
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