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grit. These clays are generally suitable for making common brick and tile.
There are inexhaustible supplies of such clays in the eastern portion of the
Southern Peninsula from Arenac County south to the Ohio boundary. Large
areas of pink or reddish lake clays also occur in Chippewa and Ontonagon
counties.

The morainic or boulder clays have been developed for the manufacture
of common brick and tile at many places in the State but generally on a small
scale. The lake clays in the vicinity of Springwells and West Detroit have
been developed very extensively for making common brick.  With the
growth of the city in this direction the land has become so valuable for build-
ing purposes that the brick industry is being gradually forced into other
localities. Important developments have also been made near Paines and
West Saginaw, Saginaw County, and at numerous places in Lenawee, Mon-
roe, and Macomb Counties.

In Ontonagon County some of the clays are of the slip variety and are
suitable for glazing pottery. A deposit of slip clay occurs near Harriette,
Wexford County.

Most of the surface clays in Michigan are low grade and generally the
mining of such clays is merely incidental to the manufacturing of common
brick and tile. Nearly all of the clay sold as clay in Michigan is slip clay.
It is mined chiefly near Rockland, Ontonagon County, and shipped to pot-
teries in Ohio and other States for glazing. The great distance of the beds
from the centers of the pottery industry is a serious obstacle in promoting
development. In some years a small amount of clay is sold for medicinal
purposes.

During the past two years an investigation of the clay and.shale resources
has been made in co-operation with the University of Michigan. The re-
sults are to appear in a forthcoming report.
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PRODUCTION OF CLAY IN MICHIGAN, 1910-1922
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Year.

Slip clay.

Brick clay.
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Tons

$4,394

#Included in total.
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POTTERY

The pottery industry in Michigan has made almost uninterrupted growth
since 1899, and after 1908 the growth was rapid, increasing over 4,054 per
cent in 12 years, the main increase being in the period 1916-1920. In 1899
the total value of the pottery output was $29,741; in 1908, $62,409; in 1919,
$2,096,874; and $2,592,625 in 1920. The increases were largely due to the
greatly increased output of porcelain electrical and sanitary supplies and
porcelain and decorated ware. In 1921 production decreased to $1,781,923,
a decrease of $810,702 or 25.1 per cent, and in 1922 there was a decrease to
$1,337,000 or 33.3 per cent.

The products are chiefly porcelain electrical supplies, sanitary ware,
decorated and white ware, “white granite’”’ ware,and flower pots. Of eight
firms, the Jeffrey-Dewitt Company of Detroit manufactures a variety of
porcelain products—sanitary ware, insulators, spark plugs, tumbling jars,

. crucibles, etc. The Kalamazoo Manufacturing Company manufactures
sanitary ware exclusively. In January 1919 the plant of the Kalamazoo
Company, which was the largest in the United States devoted to the manu-
facture of sanitary ware, was destroyed by fire. But with orders for six
months ahead the plant was promptly rebuilt. The Anton Hupprich Com-
pany of Detroit and the Ionia Pottery Company manufacture flower pots
exclusively. The Mt. Clemens Pottery Company manufactures decorated
ware, and the Pontiac Clay Pipe Novelty Company, clay pipes and novelty
ware.

The clays used for the manufacture of flower pots are obtained from
Michigan but those used for porcelain products, pipes, ete., are imported
from other states and countries, for no deposits of china or ball clays are
found in Michigan.

VALUE OF POTTERY PRODUCTS IN MICHIGAN, 1899-1922
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clay pipes and filter stones, 1921 and 1922 includes white ware, sanitary ware, porcelain electric supplies, and other

*Included in the total.
**1920 includes art pottery,

miscellaneous ware.
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COAL*

Coal mining began in Michigan as early as 1835 but no records of pro-
duction are available before 1860, when Michigan was credited with an out-
put of 2,320 tons. Most of the coal in the early days was obtained from
veins exposed or at shallow depth in the vicinity of Grand Ledge, Eaton
County; Jackson, Jackson County; and Corunna, Shiawassee County. In
1870 production reached 28,150 tons; in 1880, 100,800 tons, and for the fol-
lowing two years it exceeded 100,000 tons annually. In 1883 a sharp
decline began and in the following year the production fell to only 36,712
tons. It was not until 1897 that the production again exceeded the 100,000
ton mark. In that year the Saginaw and Bay County fields were opened
and the._production jumped to 223,592 tons. The industry continued to
grow rapidly and four years later, in 1901, the production reached nearly
one and a quarter million tons. The maximum output of 2,035,858 tons
was reached in 1907. Following 1907 a rapid decline set in and continued
until 1912, when production was only 1,201,230 tons. Production remained
practically stationary until 1917, when it increased to 1,374,805 tons. The
gain was due not only to the great demand but to better car service. The
shortage of freight cars as well as of labor in 1916 was an important factor
in keeping down production. The car situation in 1918 was improved but
labor shortage was an important factor in limiting production.

To meet the unprecedented demand caused by the severe winter of 1917-18
and the general tie-up of coal shipments, some new mines were opened and
some old ones reopened, in Saginaw and Shiawassee Counties. Production
reached 1,468,818 tons. In November of 1918, however, Michigan coal
was not in demand and the mines operated but half time.

The coal strike of 1919 closed most of the mines and those not affected by
the strike order did not operate full time. Partial settlement of the strike
caused the mines to be reopened early in July of 1919 and they operated full
time until November 1, when all the mines went on strike. During 1919
two new shafts were opened, one two miles east of Corunna in Shiawassee
County, and the other three miles west of Jackson, Jackson County; two
mines suspended operations, and three were abandoned. Production in
1919 decreased to 996,545 tons valued at $3,864,228; and in 1920 production
increased by 49.5 per cent to 1,489,765 tons valued at $7,346,000, the highest
value attained by Michigan’s annual coal output. In 1921 production
again declined, 1,141,715 tons were mined, valued at $5,555,000, followed
in 1922 by a further sharp decline to 929,390 tons mined, valued at
$4,603,376. The price received per ton partly offset the decline from 1921
to 1922. The average price per ton in 1921 was $4.87 but increased in 1922
to $5.05. The mining cost decreased from an average of $4.43 in 1921 to

*For a ;ore complete report on the coal industry in Michigan see Fublication 19 Geol. Ser. 16
Mineral Resources of Michigan for 1914, pp. 247-270; also Vol. VIII, Pt. 2, Coal, by A. C. Lane,
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an average of $3.85 in 1922. The average profit derived from these figures
is $1.20 per ton in 1922 which is the highest reported profit from Michigan
coal mines. The cost figures however do not include depreciation, interest
on investment, etc., hence the profit factor is considerably less than indicated.
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LIMESTONIG*

The growth of the limestone industry in Michigan from 1899 to 1903 was
relatively slow but in 1904 a rapid growth began which continued until 1919
when the industry began to fluctuate, declining somewhat in 1919, increas-
ing by over 36 per cent in 1920, but declining with the slump in the steel
industry in 1921." In 1903 the value of limestone including lime was only
$390,473. Ten years later the value, exclusive of lime, was $1,408,703, or
more than three and one-half times greater. Large gains were made in each
of the suceeeding years and in 1918 the war demands and war-time infla-
tion of prices forced the total value of limestone products exclusive of lime
to $5,186,867. In 1919, however, production decreased to $3,797,522, the
decrease being due mainly to a lessened demand for limestone for blast
furnace flux, and a very great decrease in sales to alkali works. The industry
recovered in 1920; the limestone sold reached a total value of $5,943,229,
the largest in the history of the industry. The 1920 value represents an
increase of 56.5 per cent over 1919 and of 148.7 per cent above the pre-war
maximum.,

In 1921 a restriction in the production of steel resulted in a greatly re-
duced production of limestone so that its value for that year decreased by
43 per cent from the figure for 1920. In 1922 this condition improved, the
total value of limestone was $4,533,998, indicating a gain over 1921 of 25.3

per cent. This gain is not entirely due to increased consumption of the blast™”

furnaces but includes increases in limestone produced for crushed stone used
in railroad ballast and concrete, for use in alkali works and paper mills, and
for use as fertilizer. The only marked decrease was in limestone used by
the sugar factories.

Formerly it was supposed that Michigan possessed few deposits of lime-
stone, especially adapted for flux and chemical purposes, but in recent years
many large deposits of very pure high calcium limestone have been discov-
ered in Presque Isle, Cheboygan, Alpena, Chippewa, Mackinac, and School-
craft Counties. Large deposits of high calcium limestone has been devel-
oped on an extensive scale near Rogers, Presque Isle County, and Rockport
and Alpena, Alpena County. On account of its low silica content, the stone
at Rogers and Rockport is especially adapted for fluxing and chemical pur-
poses and it is successfully invading the markets formerly held by stone from
other states.

Most of the high calcium limestone is located in Alpena, Presque Isle,
Cheboygan, Emmet, and Charlevoix Counties in the northern part of the
. Southern Peninsula, and in Schooleraft, Mackinae, and Chippewa Counties
in the Northern Peninsula. Important deposits occur at Sibley,
Wayne County, and at Bellevue, Eaton County. Undeveloped

*For a more complete report of the limestone resources of Michigan see Pub. 21, Geol. Ser. 17,
Min. Res. of Mich. for 1915, pp. 103-312.
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deposits oceur on Heisterman’s Island, Saginaw Bay; about three miles
northeast of Omer, Arcnac County; and about two miles northeast of
Dundee, Monroe County. Deposits of uncertain commercial importance
oceur near the mouth of Portage River about six miles north of Jackson,
and at Parma, Jackson County.

The reserves of high calcium limestone in the northern part of the State

are practically inexhaustible.

Enormous deposits of very pure magnesian limestone or dolomite ocecur ,

in the Northern Peninsula near the lake shore from Seul Choix Pjo., Schopl-
craft County, eastward to Point Detour, Chippewa County. . This dolom‘l’w
is adapted for lining open hearth furnaces and for paper makl.ng. Fxtensive
areas of impure limestone suitable for concrete, road material, and ballast
occur in the vicinity of the high grade limestone areas in the Northern Pe-
ninsula. Low grade magnesian limestone or dolomite occurs in abundance
in many places in Monroe County, near Bayport, Huron County, and along
the west shore of Green Bay and Little Bay de Noc, Menominee and Delta

Counties.
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86 MINERAL RESOURCES OF MICHIGAN.

LIME

From 1904 to 1914, the lime industry made little or no growth, the pro-
duction in those years being respectively 63,601 tons and 66,507 tons. In
1915 the production increased to 81,359 tons but this was 1,749 tons loss
than the maximum reached in 1909. In 1916 there was only a slight in-
crease, the production being 86,447 tons. But the 1917 production in-
creased 57.2 per cent over 1916, reaching 135,920 tons and the value increased
132 per cent to $892,682. This increase in production and value caused
Michigan to advance from thirteenth place to seventh in rank in State pro-
duction. In the production of chemical lime Michigan ranked third in
quantity and second in value and produced over 14 per cent of the.
chemical lime used in the country at 16 per cent of the value. Michigan
held sixth place in the amount of lime consumed. .

In 1918 production decreased slightly, 0.8 per cent, but increased in value.
Production in 1919 increased 8.1 per cent in quantity and 16.5 per cent in
value, and decreased somewhat in quantity but increased in value in 1920,
reaching the maximum value of $1,386,760 in the latter year.

The business depression of 1921 plus high price of coal and the high freight
rates which closed markets for lime, caused Michigan to suffer more than
any other State from the general decrease in lime production. The average
decrease for the United States was 29.1 per cent, ranging from a decrease
of 9.4 per cent in Massachusetts to 65.8 per cent in Michigan. Michigan’s
production was 48,164 tons valued at $445,386, decreases of 92,649 tons
(65.8 per cent) in quantity and of $941,374 or 67.8 per cent in value. The

production was the lowest since 1905 and Michigan dropped in rank from
eighth to fifteenth place. Lime burned was sold for building, chemical,
tanning, metallurgical, and fertilizer purposes, and to paper mills, sugar
factories, and dealers. The greatest decreases were in the sale of lime for
chemical and metallurgical purposes and to paper mills. In 1920 of the 28
kilns operating eighteen burned wood, one coal and nine coke, but in 1921
wood was burned in the twenty-three kilns operating. Conditions were not
much improved in 1922. A production of 53,635 tons valued at $484.945
was reported, an average price of $3.04. This was an increase over 1921 of
11.3 per cent in quantity and 11.2 per cent in value.

The absence of growth in the lime industry from 1904 to 1914 inclusive
was due to several causes, chief of which were: (1) the growing scarcity of
suitable wood fuel for burning lime, (2) the substitution of concrete for stone
and lime-mortar in buildings, (3) the rapidly growing use of gypsum wall
plasters and plaster substitutes and (4) the relatively great distance of suit-
able limestone deposits from markets. TFormerly, because of the abundance
of cheap wood fuel and the lack of transportation facilities for the trans-
portation of such a bulky and unstable product as lime, lime-burning flour-
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ished in many communities where limestone was available, even though the

. stone produced a very inferior lime.

The growth of transportation facilities and the increasing scarcity of c}'leap1
wood fuel supplies, together with the cheapnes.s of the pr'oduct, eomblr}ec
to drive most of the local burners out of busmes.s, especially those using
inferior or hard burning stone. At present no lime is burned south of Little

) nder Bays.

rlr;‘zzrsgerjgvihTQUNH an}(fi 1916 may be ascribed, though indirectly, t? Ehc
war in Europe. The great increase in 1917 was due to the egtranpe 0 51.15
country in the conflict early in 1917. Ai& large arpount of lime 18 usci_t tlln
the manufacture of many chemical materlals‘use(‘i in the war. Very i he
of the lime produced in Michigan is used for bulldlng purposes, hencett. e
lime industry in 1918 did not suffer the general' depressmp due to the res; l1;1001
tion of building trades, and the small decrease in produthon may be aseribe
to the shortage of labor and of fuel and to the dlfﬁcul’ole's of transpo?’camc{?.

In 1919 the increase in production was for all uses of lime but partl.cglal y
for building purposes. The slight decrease of 1920 was d\ile to 1nab011ht§g‘ to
supply the demand owing to shortage of labor and is shown in the produc 10211
df lime for chemical works, for tanneries, and for metgllurgy ; and as stat}el
above, the great decrease for 1921 was due to the closing of ma.rkets fsor ,: e
lime industry and the general depression througbout'the Umted ta es.
The continuance of this condition permitted but little increase in production

and value of lime in 1922.

PRODUCTION AND VALUE OF LIME IN MICHIGAN, 1904-1922

»
Total lime burned. Average No. of R‘ank of
— price plants ) State
Year Quantity per ton. operating. | production.
Tons. Value. o 3
63,601 $256,955 $4.04
4;8,089 192,844 4.0L (......... 13 .............
68,133 281,465 4.13 L i6
65,822 276,534 4.20 12 16
68,050 282,023 4.14 19 18
83,108 354,135 4.26
: 10 14
72,345 303,377 4.19
80,709 352,608 4.37 %AIL %é
74,720 311,448 4.17 1 16
77,088 331,852 4.05 19 14
66,507 287,648 . 43? 1 1
81,359 349,979 4.29
5 7 13
86,447 385,341 4.45
135,920 892,682 (3.72 '(7) g
134,813 1,186,007 8.79 g 3
145,783 1,381,534 9.4§ z 6
140,813 1,386,760 9.856 : 5
48,164 445,386 9.24 o e
53,635 484,945 9.04
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SAND-LIME BRICK

‘ The manufacture of sand-lime brick was introduced into the United States
in 1901, and the first plant located at Michigan City, Indiana. The in‘-
dustry was-a “boom” and within three years nine plants were in operation
Plan‘@ were (;rected all over the country, the producers being convinced that'
sand-lime br'lck satisfactory for most purposes could be made more cheaply
than clay brick. But since proper investigations of the character and sup-
ply of raw material, methods of manufacture, competition from clay brick
transpf)rtatlon facilities, and market conditions were not made and because;
the brick made was of poor quality, many failures resulted and the new in-
dustry suffe}"ed. The sand-lime brick industry is adapted to those regions
where Sar}d is abundant and good brick clay scarce. The superior quality
0£;ar(;i—hmfe brick now made by many companies is overcoming the early
Ses ;;; ﬁ;ﬁa of contractors and competition from clay brick is being met suc-
In Mlchlga.n, fortunately, most of the early plants were started in widely
separat'efi regions, and far from clay working industries or were located near
!arge 01t1§s which furnished a ready market for a limited production. The
m'dustry in .’ohe State therefore did not suffer from as large a propor;cion of
failures as in some other States and has maintained a relatively steady
gr?wth. M}chlgan quickly attained first rank as a producer of sand-lime
brick and with the exception of one year has held that rank since 1904 l
. The growth of the industry has been in increased production rather.than
in the number of plants. In 1904 ten plants were in operation and produced
only 10,440,000 bricks of all grades, valued at $69,765. In 1905, twelve
plants produced 26,421,000 bricks, valued at $169,302. After 1}905 the
number of operating plants fluctuated between ten and thirteen but pro-
duction and .Value greatly increased, until the maximum production of
72,004,900 bricks valued at $499,711 was reached in 1916. A sharp decline
begag in August of 1917 due to the car shortage and, because of war-time
l(éo.n(il{ltlofns was cogtinued during 1918, production dropping to 47,998,000
d:stiz 1(1) :ilrlliaslsg(s) 41n 1917 and to 22,564,000 bricks in 1918, the lowest pro-
In 1919 the.indus’ory rallied and increased 88.6 per cent in quantity and
158 per cent in value. The increase in quantity was from 22,564,000 to
42,570,00-0 or 20,006,000 bricks and in value from $198,633 to $51é 09;1 The
increase in quantity was due to the resumption of building oper;tior.ls and
the. relatively larger increase in value was due to the increased demand and
to 1r}creased cost of production. The production of 1919 was less than the
maximum of 1916 by 29,434,000 bricks. Michigan continued the leadin
S.‘cate in marketing sand-lime brick and produced 29 per cent of the uang
tity at 30 per cent of the value for the United States. T
Although in 1920 the total production of sand-lime brick for the United

~.details of the industry. In 1921 a production o
classes valued at $403,929 is reported. " The production value shows a de-
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States increased, the production in Michigan decreased to 39,280,000 bricks of
all classes, a decrease of 3,290,000 bricks or 7.7 per cent. The value of $670,744
was an increase of $127,650 or 24.8 per cent and is the highest value recorded.
The industry in 1920 was handicapped by the shortage and inefficiency of
labor and difficulties of transportation and in securing raw material. Despite
the decreased production Michigan continued in first rank and produced
23 per cent of the total United States production at 26 per cent of the total
value.

Since statistics for sand-lime brick were collected by the Bureau of the

Census there has been considerable delay in securing production figures and
f 33,658,000 bricks of all

crease of $236,815 or 36.9 per cent when compared with the 1920 reports.
In 1922 a production of 46,558,000 at $557,647 shows a gain of 38 per cent
in value over the 1921 figure.

The production of front and fancy brick has fuctuated greatly. The
production of front brick increased from 580,000 in 1904 to about 2,000,000
in 1907, then decreased in 1908 to about 900,000. The maximum production
of 3,255,000 was attained in 1910. From 1911 to 1916 the production of
front brick did not exceed 1,000,000 annually, falling off in 1916 to 888,000.
Evidently front and fancy sand-lime brick as manufactured were not as sabis-
factory for outside work or could not be produced as cheaply as clay front
brick. In 1917, however, the production of front brick increased to 1,019,000
valued at $8,477. Either new methods of moulding, producing a more
shapely brick, or better methods of manufacture producing a less easily
crumbled brick, accounted for the increased demand. But since 1918 the
demand has decreased until there is but one producer; henee values may not
be published. ~

Excepting 1906, when New York took first place, Michigan since 1904
has held first rank among the States both in the number of plants and in
the value of the output of sand-lime brick. For a number of years Mich-
igan has produced nearly or more than twice as many sand-lime bricks as
any other State. The decided set back suffered by the sand-lime brick in-
dustry in common with other building industries in 1918 caused many oper-
ators to close their plants, so that of eleven firms reporting in 1917, but
seven operated in 1918. The increase in building operations caused one
plant to be reopened and in 1919 and 1920 eight operators reported produc-
tion. Plants are located in Detroit, Flint, Grand Rapids, Menominee,
Rives Junction, Rochester, Sebewaing, and Saginaw.




ANNUAL PRODUCTION h £ 1 Re W3 S B LN A ¥ et R
N
U O R N MIC GAN AN UNITED STATES, 1¢ 4 22
P D I AND VAIX K F SAND-LIME BRICE IICHIGAN AND NI ES, 1904-19

MINERAL RESOURCES OF MICHIGAN

Rank.

LHORWOUHRIRRML =T~ -+ -

ST NHDOMY

i
|
|
} e et et e v et e e e e pd
|
|
J
!

$463,128
972,064
170,005

|
|
!
f

Change

per cent

Michi-
gan

—36.¢

Total
value
Michigan,

647} 438

744) 426
929

499
7
198
513,094 486
640 e

$69
169
174
172
138
218
240
210
316
321
255
403
557

Value.

85,779,703 ... L.

tity
(thou-

Fancy brick.
Quan-

sands)

Aver-
age
price
per
thou-
sand.

Value.

Front brick.

Quan-
tity
{thou-
sands).

Michigan production.

Aver-
age
price
per
thou-
sand.

6
5
6
5
6
5
5
6
6
5
6
6
7
8

Value.

883
879
606
827
082
224
106
882
113
009
866
246
636

362
195
507
632
557

<.

$5,189,789/.

Common brick.

tity
(thou-
sands).

Quan-~

701,150

'S "N—S38uniodal
swag guyeradojooN

“YoT—Suiliodal
suriy 3utieredojo oN

Includes common and front brick

Year.

tIncluded in total.

Iy

*Estimated.

Total. .|....|....

NON-METALLIC MINERALS 91

SAND AND GRAVEL

The sand and gravel resources of Michigan are inexhaustible. The most
ceur in the form of ridges known as “hogbacks” or
d kames, in outwash plains, deltas, and beach
action during the retreat of the Wis-
of the Ohio

important deposits o
eskers, in irregular hills calle
ridges,—features resulting from water
or last ice sheet, which covered much of the region north
There are enormous deposits of gravel in a series of
Alpena Counties but much of this gravel

consin
and Missouri rivers.
old beach ridges in Presque Isle and
is composed chiefly of limestone and is of low grade.

Only a small portion of the sand and gravel deposits in the State has been

developed. Most of the development has been in the southern half of the
Southern Peninsula, particularly in the vicinity of the cities and near rail-
roads, and also in river channels and along the shores of the Great Lakes,
where cheap water transportation is available. Large pits arc locally
developed in building State award roads. The chief producing localities
and counties in order of importance are: Detroit and St. Clair Rivers, and
Kent, Washtenaw, Macomb, Ingham, Livingston, Manistee, Oakland,
Berrien, Jackson, Kalamazoo, and Calhoun counties.

The composition of gravel varies greatly in different parts of the State.
Tn the localities where the glacial drift is thin, the gravel generally contains
a considerable or even a large percentage of pebbles derived from the under-

Where the drift is thick the gravel is composed chiefly of pebbles
which have been carried considerable distances by ice and water, hence the
pebbles are usually harder and more resistant rock material. In the lime-
stone regions of Presque Isle and Alpena counties there Is a broad belt of
gravel ridges along the shore of Lake Huron. The gravel is composed chiefly
of limestone pebbles largely derived from the underlying beds of limestone.
Since many of the beds of limestone in these counties are relatively soft,
much of the gravel is inferior grade. The Marshall formation underlies
much of Jackson, Calhoun, and Kalamazoo and many of the deposits In
these counties contain considerable amounts of soft friable sandstone derived
from this formation. This tends to make some of the gravel unfit for road
building and inferior for use in concrete aggregates. There are also large
deposits of gravel in the belt of limestone along the north shore of Lake
Michigan and Lake Huron. These deposits contain an abundance of lime-
stone pebbles and, since the beds of limestone in this region are generally
hard, it is presumable that the gravel is of better average quality than that
in the areas of softer limestone in the northern part of the Southern Penin-
sula. However, no tests have been made to determine the better grades of

gravel in these areas and belts.

Sand and gravel have been p
1918. In 1919 production was 3,772,535 tons va
1920 4,386,522 tons at $2,867,466 were produced.

lying rocks.

roduced in greater quantities each year since
lued at $1,994,143, and in
In 1921 reports
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_to’cal 5,5.15,253 tons valued at $2,916,917 and this was followed by a further
increase in 1922 to a total production of 5,962,916 tons valued at $3,222,043,
an increase over 1921 of 8.1 per cent in quantity and 10.46 per cent in value.

The production of molding sand increased from 96,554 tons in 1921 to
147,546 tons in 1922, or 52.8 per cent, and the 1922 value was greater by

$15,286, or 59.7 per cent.

: Building sand increased from 823,791 tons at
$416,432 in 1921 to 858,764 tons at $445,970 in 1922, an increase of 4.2 per

cent in quantity and 7.1 per cent in value.

Paving sand decreased from

754,011 t<')ns in 1921 to 731,933 tons in 1922, but the value increased from
$311,341 in 1921 to $342,499 in 1922, making a decrease of 2.9 per cent in

quantity but an increase of one per cent in value.

Railroad ballast increased

fror?a 249,588 tons at $59,752 in 1921 to 484,112 tons at $208,311 in 1922,
an increase Qf 93.9 per cent in quantity and 248.6 per cent in value. Gravel
for road building increased from 3,416,881 tons at $1,959,610 in 1921 to

3,507,567 tons at $1,992,232 in 1922, an increase of 2.65 per cent in quan-

tity and of 1.66 per cent in value.
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GLASS SAND

Glass sand is extensively quarried near Rockwood, Wayne County, and
) near Steiner, Monroe County. The glass sand occurs in the Sylvania sand-
' stone, Middle Monroe of the Silurian. The Sylvania underlies a belt which
extends west from the mouth of Detroit River, then curves southwest across
the southeast corner of Wayne County and through Monroe County and
Jeaves Monroe County near the southwest corner. The belt is from three
to five miles wide except in the southwest corner of Monroe County where 1t
narrows to about one-half mile. The thickness of the Sylvania varies ex-
ceedingly. Along the Detroit River in Wayne County it is from 70 to 165
feet thick and here as elsewhere contains horizons of sandy dolomite. It
thins irregularly to the southwest until near the Ohio line it is only about
35 feet.

The sandstone is exposed or is near the surface in three localities, viz. in
- the southwestern part of Whiteford Township (T. 8 8., R. 6 E.) and in the
vicinity of Steiner, Monroe County, and Rockford, Wayne County. In
Section 28 of the Whiteford township area, the overburden is locally ten
feet or less in depth. It is exposed for a considerable distance in the bed of

Raisin River near Steiner in the southwest quarter of section 2,T.6 5., R. 8 E.
At this place the rock is exposed* or covered by a few meheg of soﬂ on an
area of 8 to 10 acres and on an area of 60 acres the overburden is reported
to be nowhere more than two or three feet thick. : ’
There are no natural exposures of the Sylvania in Wayne County but
east of Rockwood in section 15, in the vicinity of the pits of the Rockwood
Silica Company, the overburden is only from five to eight feet deep.
Apparently there is an area of several hundred acres in the vieinity of Rock-
wood where the overburden does not exceed twenty feet.
: Typically the sandstone is a remarkably pure, sparkling, snow-white
Co aggregation of fine incoherent rounded quartz grains, very uniform in size
and resembling granulated sugar. Lumps of it may be readily crumbled
in the hands and when placed in water disintegrate rapidly. At the pits
of the American Silica Company east of Rockwood, Wayne County, and
of the National Silica Company, Ford Plate Glass Company, near Steiner,
Monroe County, the sandstone is washed down by a stream of water from
a hose. At the Rockwood pit, there is a stratum of hard dolomitic sand-
stone which requires blasting. The material after being crushed and washed
is pumped into bins where it is allowed to drain.

Some years ago the Rockwood Silica Sand Company drilled a well just
east of Rockwood (SE}{ SW14, Sec. 10) to the depth of 122 feet penetrating
15 feet of clay, 15 feet of dolomite, and 92 feet of glass sand rock without
reaching the bottom of it. A six inch casing was used to rock and below this
a four inch casing through which steam under pressure of 60 pounds per
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7
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1,95
1,992
. 1813,356,852

Gravel.

Value.
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PRODUCTION AND VALUE OF SAND AND GRAVEL IN MICHIGAN, 1905-1922.—Concluded.
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Totals......... ... . ... ... ...

| ——
*W . H. Sherzer, Geology of Monroe County: Mich, Geol. Survey, Vol. V1I, pt. 1, p. 54.
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square inch was injected, forcing out water and sand. About a car load
of sand per day was obtained in this way.

Glass sand pits known as “Toll Pits” were opened many years ago near
Steiner, Monroe County. These properties later were taken over by the
National Silica Company, which operated them up to 1916 when its plant
was burned down. The property was then sold to the Ford Plate Glass
Company of Toledo, and a new plant was built. The Whiteford area is
undeveloped.

Immediately beneath the drift the sandstone is more or less colored to a
depth varying from a few inches to several feet, by iron from percolating
surface water. However, most of the sandstone is very free from iron and
the washed product from some horizons contains only about .001 of one
per cent of iron. In the quarry of the Rockwood Silica Company near
Rockwood there are numerous masses of celestite, or strontium sulphate, and
native sulphur, produced by the reduction of the celestite. The masses of
celestite are most numerous near the horizon of the dolomitic sandstone.
Washing removes practically all of the small amount of dolomitic cement
in the incoherent sandstone and also removes most of the cement from the
dolomitic portions. The sand as marketed is stated to contain over 99 per
cent of silica.

The following analyses are of the crude unwashed sand from the pits of
the National Silica Company at Steiner, Monroe County, and of the washed
product from the pit of the American Silica Company at Rockwood, Wayne
County: ’

ANALYSES OF GLASS SAND

*Washed

Per Cent
Silica.. ... . 99.70
Calcium carbonate 0.08
Magnesium carbonate. . . . 0.22

Iron Oxide,
Sulphuric acid, loss and undetermined
Loss onignition. ............. .. ... . ...

The very low percentage of iron makes the sand especially adapted for
glass making, particularly for glass of the higher grades, such as plate and
optical glass. Large quantities are used in the manufacture of plate glass.
Experiments by the United States Bureau of Standards show that the pur-
est grade of the Sylvania sand of Michigan is suitable for making optical
glass and now all the sand used by the Government for this purpose comes
from this State. It was found that from the deposits near Rockwood it is
possible under careful supervision to obtain carload lots of glass sand which

‘average 0.015 per cent iron oxide, and some analyses as low as 0.004 iron
oxide are reported. Glass sand for optical purposes is also obtained at

*J. K. Clark, Analyst.

|

are quarried for grindstones and scythestones.
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Ottawa, IlI,. and Hancock, Maryland, but analyses from the best of these
deposits averaged 0.02 per cent iron oxide. o

The washed sludge containing the fine grit is used for the ignition sur-
faces on match boxes. The Rockwood Silica Company was the only pro-
ducer in 1922.

SANDSTONE

For many years hefore the close of the last century the quarrying of sand-
stone was an important industry in Michigan. There were numerous
quarries, though generally small, in Hillsdale, Jackson, Calhoun, ‘ Tonia,
Eaton, and Huron Counties. No records, however, were kept until near
the close of the century. In 1899, the production was valued at $178,038,
the largest recorded, except in 1902, when the value of the 'output was
$188,073, A rapid decline, though intermittent, at first began in 1900, and
continued until 1911, when the industry all but ceased, the value of the
output being only $12,985. .

The decline of the sandstone industry in Michigan may be a}scrlbed to
(1) the poor quality of much of the sandstone, (2) the substitutwn of' con-
crete in construction work, and (3) the greater use of brick and artificial
stone.

Quarries formerly were operated in the sandstone of the Coal Measures
near Tonia and at other places in Ionia County, and at Grand Ledge, Eajoon
County, and at many places in the Marshall sandstone in Calhoun, Hills-
dale, jackson, and Huron Counties. Most of the sandstone in these for-
mations upon exposure to the weather for a few years alters more or .les:s
uniformly or in spots and streaks to an unsightly yellow color. 'Thls is
due to the fact that the cementing material, especially in the Marshall, con-
tains a considerable amount of iron carbonate, which upon exposure to the
weather is oxidized to limonite. The sandstone near Ionia, though soft
and friable, is streaked and mottled with red, orange, and yellow and mal'ies
a pleasing appearance in building. Some of the stOI}e Wnen'ﬁrst quarried
is reported to be so soft that great care must be used in handling to pr.event
breakage. After seasoning for some time the stone becomes sufficiently
hard to work and strong enough for ordinary building purposes. 'I"he only
quarry operating in the Marshall at the present time is at Grlndst(?ne
City, Huron County, where the gritstones near the base of the formation
Formerly some rubble
and riprap were produced incidentally to the quarrying of gritstone, at
Eagle Mills by the Wallace Company of Port Austin. . .

The only quarry producing sawed and rqugh building block is near Jacobs-

~ ville, Houghton County. Extensive quarrying operations have been carried

on near Portage Entry for many years but now the Portag:e Entry Redstone
Company is the only active operator. The sandstone 1s known as the
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Jacobsville and is apparently the equivalent of the Lake Superior or Upper
Cambrian sandstone. The ‘“redstone” or “brownstone’” of the Jacobsville
is. well cemented, permanent in color, and pleasing in appearance, but the
great distance from markets is a serious obstacle to development.

Formerly much sandstone was quarried for foundations but concrete has
largely displaced stone for such purposes because of the cheapness of con-
crete and the rapidity and the ease of handling. Front and fancy brick
are relatively cheap and a variety of artistic effects are possible through
their use. Because of this they have largely displaced stone as a building
material, except for foundations. Artificial stone is now displacing natural
stone for foundations, especially for outside work.

Apparently the sandstone industry will not soon regain its early impor-
tance. :

In 1919 four plants were operated and production reached a value of
$24,413.
riprap, and road metal. In 1920 there were but two operators, hence pro-
duction values may not be given. In 1921 sandstone for rough building
material and road metal was produced to the value of $49,270.

In 1922 sandstone produced for building stone, rough blocks, rubble, and
riprap totalled 7,220 tons valued at $6,280.

GRINDSTONES AND SCYTHESTONES

The lower part of the Marshall Formation which is exposed in flat low-
lying benches along the shore of Lake Huron near the end of the ‘“Thumb”
contains the “grit”’ stone for which commercial sandstones are made. The
surface material is stripped off and the stone cut by channelling machines
into square blocks eight feet or more in thickness. The blocks are split by
wedges into slabs which are loaded on cars by derricks and then taken to
the mills for sawing into grindstones. The sandstone locally contains thin
beds of conglomerate composed of small pebbles of white quartz. From
the resemblance of the pebbles to peanuts, the stone is often called ‘‘pea-
nut”’ conglomerate. The pebbles also occur scattered through the sand-
stone. Much waste stone results from the conglomerate and the scattered
pebbles, the latter in places being sufficiently numerous to make the stone
unsuitable for use. ‘ '

The grindstones vary in size from small stones a foot in diameter to those
seven feet in diameter having a 14 inch face, and weighing from 114 to 2
tons. The broken stone is sawed into various grades of scythestones.

Until after the war Michigan ranked third in the value of grindstones and
scythestones produced, Ohio being first with a total value about six times
larger than that of Michigan and West Virginia together, the nearest com-
petitors. There were but two active quarries, both located in Huron County
near the end of the “Thumb.” But these ceased operations during the war,

Uses of sandstone reported were: rough building stone, rubble, -
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The Wallace Company of Port Austin formerly operated a quarry at
Eagle Mills and the Cleveland Stone Company a quarry at Grindstone City.
The latter resumed operations in 1923 but the former probably has perman-
ently abandoned its quarry operations.

MINERAL WATERS

Since 1902 there has been a steady decline in the mineral water industry
in Michigan, despite annual fluctuations in amount and value of mineral
and spring water produced. The principal factors affecting the produec-
tion are local conditions affecting municipal water supplies, and
general business conditions. When a municipal water supply becomes
unpalatable or unsafe the vending of mineral waters becomes profitable,
only to decline, however, when a filtration plant is installed or a new source
of water supply is developed in a town.

The general business depressions of 1906, 1907, and 1914 caused the great-
est decrease in production in Michigan. During the past few years the
increased demand for soft drinks has for a few firms occasioned a tempo-
rary increase in the sale of mineral waters used in the manufacture of “pro-
hibition beers.” The production of 8,653,680 gallons valued at $275,763
in 1902 decreased to 834,893 gallons valued at $52,642 in 1913. From 1913
to 1919 production and value steadily increased, and reached a total of

1,570,906 gallons valued at $132,312. There were ten commetrcial springs.

In 1920 production decreased 22 per cent in quantity and 8 per cent in
value, production figures being 1,227,485 gallons valued at $122,010. Mich-
igan ranked ninth among the states in quantity and value of mineral waters
sold for all purposes, and ranked seventh in the value of table waters sold.
Michigan produced 3 per cent of the total United States production at 2.5
per cent of the total value. In 1921 production and value of mineral waters
increased from 1,227,485 gallons valued at $122,010 to 1,344,900 gallons
valued at $154,405, an increase of 117,415 gallons or 9.5 per cent in quan-
tity and of $32,395 or 26.2 per cent in value. There were nine commercigl
springs in 1921. In 1922 with nine producing springs Michigan again
was ninth in the production of mineral waters although there was a decline
from the 1921 production of 1,344,900 gallons at $154,405 to 1,229,802
gallons at $150,237, or a decrease of 8.5 per cent in quantity and of 2.7 per
cent in value.
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PRODUCTION AND VALUE OF MINERAL WATERS IN MICHIGAN, 1900-1922

Rank, ~ Total.

] No. of ' Medicinal Table Average

Year. au—an—-———— 222111\1’%3 Quantity value. value. pricégo

tity. | Value. gals: ¥ Value. per gal.

1900.. ... 6 4 28 3,398,996 $411,035 ' 3

1901, 2 1 28 7,019,168 | 1,195,614 (... ... ... | . ... .. $8'}%(1)
1002 ... 1 9 28 8,653,690 275,763 | 0.032
1903.... 1 9 19 6,919,107 200,668 |. .. ... .. 0.029
1904. 7 13 19 3.385.675 118,422 |l 0.035
1905..... 4 4 17 2,684,800 277,188 | $38,900 | $238,288 0.100
1906, 13 23 19 902,528 T30857 {0 0.081
1907..... g %g 19 1,472,679 127.133 35,091 92,042 0.086
1908, 8 1o 24 2,004,433 88,910 5,955 82,915 0.044
R 1o 19 27760604 104,454 6.099 98.355 0.035
19100 2 7 17 1,454,020 69,538 100 69,438 0.048
B w | o® ) M) m) eam) won) o

..... 1¢ ] 1420 .46 . 74,834 05
%35; % 24 20 884893 52.642 3,605 49,037 8.823
1014 16 20 22 931,343 70.310 12252 58,058 0.075
1915 5 18 19 913,765 72,111 5,165 67.546 0.080
1916, %7 13 18 996 . 875 108,867 ... 0.109
1917, 1(2) 12 11 1,069,164 105,641 500 | 105,641 0.098
1918 0 8 ) 1,216,882 129,592 128,809 0.103
1919 i 9 10 1,570,906 132,312 760 | 132,252 0.080
1920 1 g 9 1,227,485 122,010 1,485 | 120.525 0.099
1921 9 1,344,900 154.405 | ... . .00 0T 0.114
..... 8 8 9 1,229,802 50,237 |. ...l 0.122
Total. .. .{......[......0........ 55,175,581 | $4,191,573 .. ........|.......... 0.076

MARBLE

The Kona dolomite in the Marquette iron bearing district, and the Rand-
ville dolomite in the Menominee and Crystal Falls districts are locally met-
amorphosed into dolomitic marble. The marble varies from coarse to fine
texture and in color from white to various tones of pink, blue, green, and
brown. The marble generally contains so much interbedded slate and
quartzite that few of the deposits offer commercial possibilities. Develop-
ments have been attempted but it appears that excessive waste from the
interbedded slates and quartzites made operations unprofitable.

An old marble quarry in Sec. 26, T. 42 N., R. 28 W., Dickinson County,
was operated by the Metronite Company of Milwaukee, Wisconsin,. until
L‘he'fall of 1916, when fire destroyed the plant.. Operations were resumed
again in 1917. The produect is ground for paint filler, whiting, etc.

Verde antique marble has been produced in commercial quantities by
the Michigan Verde Antique Marble Company some miles north and west
of Ishpeming. The marble is in a bed of altered peridotite in which the
{'ock has been altered to serpentine and dolomite. In some places the rock
is said to be almost wholly dolomite but generally it is a dolomitic serpentine,
the dolomite investing the rock in an intricate system of veins and string-
ers. The serpentine varies in color from light to dark green with olive tones
but_ the dolomite is generally white. The rock is firm and hard and takes
a high polish. The intricate and delicate veins of white dolomite give very
beautiful effects in the polished slab. The marble appears equal or superior
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to- much of the verde antique now on the market; it is said to cqual the

" best from Italian and Grecian quarries and can be provided in larger

sections than that formerly imported from IKurope.

Developments began in 1914 but lack of transportation facilities, labor
shortage, ete., hindered operations. A spur line connecting the quarry with
the Chicago and Northwestern railroad was completed and blocks of marble
were shipped to Marquette where the company has a stone sawing
mill. Marble will be cut and polished at this mill, the electric power being
supplied by the city of Marquette. In 1920 and 1921 the company shipped
broken pieces of green marble to eastern manufacturers of terrazzo, which
is used as flooring. Lack of available cars prevented maximum shipments.
The broken pieces were blasted from the face of the ledge some years ago
and are of little value as marble, but make excellent terrazzo. Fine blocks
of verde antique are reported to be in stock, and more shortly to be ready for
the finishing plants.

Other projects have been started in the past six years to develop other
deposits of marble in this region but the war and post-war business unrest
prevented developments. In this locality there are, apparently, several
undeveloped deposits of verde antique marble which are under favorable
quarrying conditions. The cutting off of foreign sources of marble in 1914
led to the development and appreciation of American marbles; architects
and builders are urging the use of American marbles and it is possible that
quarrying of marble may become an important industry near Ishpeming.

GRAPHITE

The Northern Graphite Company of 1’Anse and the Detroit Graphite
Company of Detroit have opened quarries in graphite slate nine miles
southeast of I’Anse. The graphite rock, which is reported to contain from
32 to 35 per cent, of graphite, is ground and used for paint. The production
is intermittent, the quarries being operated only as the crude supply becomes
depleted, enough being quarried in a year to supply the needs of the com-

panies for several years.
No graphite was produced in 1918, 1919, 1920, 1921, or 1922,

MINERAL PAINTS

For some years certain iron ores in Iron County were mined and sold for
paint manufacture but production ceased in 1915. The Detroit Graphite
Company manufactures graphite paint from graphitic slate (see graphite)
obtained near IAnse, Baraga County. This company discontinued mining

operations in 1917.
CELESTITE

Celestite or stronium sulphate (SrSOy) oceurs at several horizons in the
Monroe formation in southeastern Michigan. Near Maybee, Monroe
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County, it occurs in the Lower Monroe in scattered crystals and masses
associated with native sulphur and occurs similarly in the Sylvania sandstone
at Rockwood, Wayne County. Near Gibraltar, Wayne County, it occurs
in disseminated crystals in Upper Monroe dolomites. In the glass sand pit
of the Rockwood Silica Company the masses are numerous in places and
some of them are large. The commercial recovery of the celestite has been
but partially investigated. The masses are imbedded in a friable to in-
coherent sandstone and can be readily separated from it. ‘

FELDSPAR

Deposits of potash feldspar are reported to occur near Republic, and in
Sec. 22, T. 47 N, R. 29 W., Marquette County. A pegmatite dike occurs
in coarse granite near the south quarter part of Sec. 8, T. 46 N., R. 41 W,
Gogebic County.

According to the reports of the Commissioner of Mineral Statistics, for
1902 and 1903, the deposit near Republic is of red potash feldspar. A car-
load from this deposit was shipped to potters in East Liverpool, Ohio, and
the material was reported to be satisfactory for the manufacture of porcelain.
The following analysis of the material was made by an Ohio chemist.

SIHCA (BIO0) 1t v vttt ittt et e e i e e et 65.25
Alumina (AlaOa). . .o oo e e e 18.60
Iron Oxide (FeaOs) ... i i e . 0.40
Lime (CaCOs)............. RN 0.38
Magnesia Mg0)........... 0.23
Sodium Oxide (NagO)........... . .coovvnn. 1.99
Potassium Oxide (K20) .. ..ot e e e 13.40

According to the report of the chemist there was but little free quartz in
the sample. An attempt was made to develop the deposit in section 22 but
apparently without success.

The pegmatite dike in Sec. 8, T. 46 N., R. 41 W. is very coarse. = Many
of the crystals are from four to six inches long, and some are fourteen inches
in length. The feldspar appears to be pink orthoclase. The exposure is
very small, being a rock knob 20 to 15 paces across and between 15 and 20
feet high. Exploration would be necessary to determine the extent of the
dike. It is probable that other dikes occur in this locality.

"TRAP ROCK

There are inexhaustible resources of trap rock in the western half of the
Northern Peninsula, chiefly in the iron and copper bearing districts. Trap
rock is quarried at Marquette and Negaunee, Marquette County. Large
quantities of amygdaloidal trap are produced incidentally to the mining
of copper. The trap rock from Marquette County is harder, tougher, and
less altered than that from the copper mines. The inferior wearing qual-
ities of the amygdaloidal trap, however, is partially compensated by superior
cementing power.
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Most of the quarry product and considerable amounts of fieldstone or
¢“hardheads’” are crushed for road material and concrete. In some years a
small amount has been sold for riprap. The great distance from markets
is a serious obstacle to the development of the trap rock industry of the State.
Car and labor shortage is reported to be the chief cause of the decrease in
1918. The utilization of trap rock for roofing granules in 1921 caused the
value of the rock produced to increase from $84,273 in 1920 to $173,620, an

increase of $89,347 or 106 per cent.

PRODUCTION AND VALUE OF TRAP ROCK OR BASALT IN MICHIGAN, 1911-1922

Crushed stone.

No. of

Year. | produ- Roadmaking. Concrete, etc. Total Total Rank
cers. tons. value. value.
Quantity. Value. Quantity. Value.
Tons Tons

1911. N D RN 45,250 $38,429 [........ $51,000 8
1912. 5 21,805 $18,366 11,3556 9,340 |........ 36,206 8
1913. 5 24,920 23,369 L N PRI 92,201 10
1914. 5 25,690 24,863 4,448 4,771 ... ... 34,406 12
1915 6 28,262 29,764 18,775 22,047 |.... ..., 105,855 12
1016. 8 38,193 37,475 9,601 9,715 |........ 83,072 12
1917, 4 50,420 64,098 Lo I 70,197 11
1918. 4 23,686 32,605 * oo 53,269 11
1919. T O A P EEE RN I 36,186 11
1920. D I (O (P R R N 84,273 10
1921. 6 17,640 22,174 |.. .. ... 151,446 |(........ 173,620 12
1922.. .} ... .. 57,730 102,884 * * | 94,560 376,788 [........
........................................................ $1,200,373 |........

*Included in total.
QUARTZ

Quartz is mined near Ishpeming, Marquette County, and ground for wood
filler and paint purposes by the Michigan Quartz Silica Company of Mil-
waukee, Wisconsin. Some of the ground product is used in making scour-
ing polish. According to an analysis submitted by the company the quartz
rock is practically pure silica, there being but a trace of impurities. Mills
are located at Ishpeming and Milwaukee.

SLATE*

In the Northern Peninsula extensive deposits of black slate occur on the
northwestern side of the Huron Mountains in Baraga County. The slate
is very black, of fine texture, and uniform in quality. It appears to be of
superior quality, and suitable for roofing and other purposes for which slate

is adapted.

*See Pub. 16, Min. Res. of Mich. for 1913, pp. 92-95 for a more complete report.
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From 1875 to 1878 and 1883 to 1888 a number of slate quarries were
operated at and in the vieinity of Arvon. All of the companies failed be-
cause of poor methods and means of quarrying, the great distance from
markets and lack of cheap transportation facilities.

PETROLEUM

The usual amount of exploration for petroleum and natural gas has been
completed during the year. These explorations are by small companies
who are content with one or two test wells. Those interested in the com-
panies are most often a group of property owners in the vicinity of the test
well.  No encouraging showings of oil or gas have been reported with the

- exception of the Deerfield well in Lenawee County which is mentioned below.

Since the last published notice*.a second well has been completed by the
Schoolcraft Development Company at Seul Choix Point, Schooleraft County,
Benjamin Gerow, Manistique, in charge. This well was continued far
beyond the known oil bearing formations and penetrated the upper part of
the Cambrian sandstone. No important oil showings were reported and
with this test the company has abandoned operations. At Devil’s Lake
near Cement City the Prospect Hill Development Company, with R. R.
Allerdyce in charge, has stopped operations. Very meager accounts of this
well have been furnished by the company but the test was apparently com-
pleted ‘in the upper part of the Dundee at 1,612 feet. The Thumb Oil &
Gas Development Trust, J. C. Gaines in charge, completed a well near

Burnside, Lapeer County, and furnished a complete set of samples which -

will serve as a standard of reference for the sub-surface geology of the Thumb
district. No important showings of oil were obtained and the well was
completed in the upper part of the Detroit River (Upper Monroe) formation
at 2,627 feet. Press notices indicate that a well will be drilled near Manistee
during the summer of 1924. A well completed near Deerfield, Lenawee
County, by the W. K. Development Company has continued to furnish
about four barrels of oil at each pumping although it has not been pumped
regularly. One additional well near the producing location has been drilled
by the Jackson County Oil and Gas Company, George Chrisman in charge.
This well penetrated the oil horizon and obtained a showing of oil but has
not ‘been completed. The same company completed a well at Napoleon,
Jackson County, at 1,876 feet, in the Detroit River (Upper Monroe) formation
without obtaining any important showing of oil or gas. The Bay City
Freezer, Paul W. Peterson in charge, drilled a well in the northeastern part
of Bay City and furnished a set of samples which has served as a check on
the drilling already done in the vicinity. This well was completed in the
Lower Marshall at 1,003 feet. It was not drilled with the hope of finding oil
or gas but gives an additional point of reference in regard to the underground

*Pub. 32, Mich. Geol. Surv. p. 103, 1922.
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structure. Two other deep wells furnished important information, one at
Sault Ste. Marie drilled by William Cater for the Cadillac Lumber a._nd
Chemical Company reached a depth of nearly 1,000 feet without p.enetra.tmg
the Cambrian formation in which it started, while one at Bay View drl‘lled
by A. Purcell for Charles Ditto penetrated the Traverse and Bell formations
and was bottomed in the Dundee formation at 497 feet. _ .
Rock samples from these wells which have been sent in by the various
companies are on exhibition at the offices of this survey and are available
at all times to anyone who is interested in deep drilling projects. Th‘e
following records of samples submitted during the last two years and theu‘
correlation with formations in neighboring wells will offer some suggestions
as to depths and drilling conditions. o ‘
The names of formations and also of the larger time-divisions as used in
these records must be considered as tentative in most cases but because of
the confusion which would be introduced by the use of a great number of
query signs or other indications of uncertainty these have been quite gen-

erally omitted.
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SEUL CHOIX (SCHOOLCRAFT COUNTY) WELL NO. 2—Concluded.
SCHOOLCRAFT DEVELOPMENT SYNDICATE WELL NO. 2
. B Thickness Depth
Location: 14 mile north from well No. 1 which was drilled at the SW corner of the NE 14 of feet feeb
Sec. 21, T. 41 N., R. 13 W., Mueller Township.
Elevation: 642 feet (estimated) above sea level.
Samples furnished by Benjamin Gerow, Manistique.
“Prenton’ Formation: (Black River): ; 35 1040
. l Brown to gray limestone.......... 10 1050
Thickness Depth i Brownish gray dolomite E B 10 1060
feet feet Gray limestone. ..........coviieiiiaa 2.5 1062.5
i Brownish gray limestone 10 1072.5
| Gray shaly limestone. ...... ... oo v 10 1082.5
. . o i Gray shaly limestone.............cooo et e 395 1105
Pleistocene: lacking ! Dark gray shaly lime............. oo 50 1125
- Buff gray dolomite. . ... .oooviii e .. o 1145
Silurian*: R TAY QOIOTILE .. .. o o ¢ttt 2r_ 18
Manistique Formation: gark gray Shaly dOLOmIIte. ... ..o vt e et 15 %16 4
Buff mixed with gray and white dolomite (cherty).................. 30 30 Gray dolomitic HMeStONE . . .\ oo vvvenoeteer s 5 2
Buff cherty dolomite. .. .. ... ... ... .. 0 iiumiiiiiiiiiian... 10 40 Dark gray shaly dolomite, .. .. ... . ... ..o § 1105
Buff mixed with gray dolomite and white chert..................... 110. 150 Dark gray and brown shaly mixed limestone...............c..oo. 25 . 1302.5
: Brown and gray lmestone .. . ..., .ottt 7.5 12955
Burnt Bluff Formation: ' : GIay TIESEOME . .« . o« v ee v e een e e e ae et e e 20 222
Buff dolomite. . ... 25 175 Dark gray HIMeStONE. . . . ..o .t oo e 2.5 1236
Buff mixed with gray dolomite and white chert................... .. 25 200 Gray and brown limestone (fresh water) .............c...ovommvin 5 %247 5
Buff mixed with'gray dolomite. .................................. 50 250 ’ Mixed gray and light gray limestone.. ....... ... v 17.5 1587 5
Buff limestone. ............. ... .o i 5 255 o Dark gray limestone 10 267.5
Buff and gray Hmestone. . . ...........ooueuieeainnnaannaanna. ... 5 260 Buff limestone. ... ...ocovvviven- 10 %27!
Gray dolomitic limestone.. . ............ovuuiveiineniuinnennno... 10 270 Buff limestone becoming dolomit: 7 ? 28? 5
Bluish gray calcareous shale.................. ... ..o ..., 5 275 Dark buff and gray dolomite. . ... 12.5 %292-:5
Buff and gray shaly limestone........................... 15 290 Dark gray dolomite and quartzsand. .. ... 5 .
Gray shaly dolomitic limestone........................ 5 295 (Sand from St. Peter see below)
Gray limestone............................. 5 300
Gray and dark gray shaly limestone 5 305 St. Peter Formation: , 10 1302.5
i rained quartz sand... ... .. ... . -2
Mayville Formation: g;lrfevzgﬁf é?gig and rustq colored grains and slightly dolomitic. ... ... 5 }ggz .5
Buff dolomite. .................: e e e 35 340 Same with finer quartz grains. . . ... i 17.5 5
greamdohoiniae ....... d 1 ....... 15 355
ream and light gray dolomite 5 360 q ician an ambrian, undivided:
Darlk bluish gray shaly dolomite 5 365 Or g‘égf{‘iﬁ‘aﬁlgov?ncand Lalke Superior Formations: . X . 1335
Greenish gray plastic shale 5 370 Buff to reddish quartz and greenish slate particles slightly dolomitic . 10 1832 5
Gray shaly dolomite.......... ... ... . .. 0., 5 375 Reddish quartz and greenish slate particles slightly dolomitic......... 2.5 1342.:;
. Same............... T EERE R 5 1547 8
Cataract Formation: AISET EIAIIIS . . 2o e e v ez e e e e e e et a e 5 .
(Cabot Head Member): - ]Sa?lxged}c))}lotn(iiote witﬁ rust colored grains and dark slaty grains.......... 20 }g%g
Reddish gray plastic shale. .. ... ... ... ... ... ... .. ..., 5 380 Dark reddish brown and dark buff dolomite..........c.ovvevenee. . 5 .
Gray and buff mixed shale and shaly dolomite with gypsum; some pur- (Fresh water at 1370) . 1382.5
pleshale. ... ... ... e 50 430 ‘White sandstone with buff and slate colored grains........... P 10 1396 o
Greenish gray shale............. ... ... .00 0 ... . 5 435 White sandstone with dark shale particles; iron stains (from drill?). .. 7.5 1399 5
Greenish plasticshale. ........... ... ... ... ... . i, 5 440 Coarse white sandstone, slightly dolomitic........ e e 5.5 1392.8
Greenish gray shale................ ... ... ... . . o ... 10 450 Coarse white sandstone with dark shale and dolomite particles........ 27 5 1397
i i hite sandstone. .. ....... ..o PRI . 5
Cataract Formation: go%(}‘;%névﬁggé%%%&tone with dark shale and dolomite particle o 12.5 ﬁégo
(Manitoulin Member) : Medium grained white sandstone; slightly dolomitic.......... . 47.5 1470
Buff dolomite......... e e 15 465 Medium grained white sandstone with considerable gray dolomite. . ... 10 1479
Light gray shaly dolomite 20 485 . Medium grained white sandstone, slightly dolomitic. . ... e 12 :' lioa:
Gray shaly dolomite. ..... ...ttt iiee et iiie e 15 500 ' Medium grained white to gray sandstone; slightly dolomitic.......... gg 1517
. Coarse white sandstone. ..........civ i 42 1520
Ordovician: . . : Pink dolomitic sandstone. .........c..c i . 1355 ,
Queenston-Richmond Formation: . i TWHItE SANASEONEG . . o oo v e v e e et et e e e 5 N 1522 &
Greenish gray shale............... ... ... ... ... ..ol 10 510 . Pink dolomitic sandstone. ... ..o v et 2.5 1560
Red and greenish gray shale with gypsum. ......................... 15 525 ‘ Sandstone pinkK tinted. .. ......o.iorni oo R 32.5
Greenish gray shale with gypsum. ......... ... . iiiiinnnnn... 20 545 Cream colored sandstone gradually shading to pink with depth; 1612.5
Gray shaly dolomite......... e e e e e 10 555 Slightly dOlOmEtiC. . . ..ot v et iiieae i 52.-§ 1625'0
gray ang It;rown sﬁaiy 3oioml_ge ................................... gg g?g : Sandstone and gray dolomitic lsh%l&,. dbiemitiel T ég .5 1710
ray and brown shaly dolomite..................... ... ... ........ : i i ray sandstone, sli olomitiC........cevviiinen
Gray shaly dOlomite. . ... . ........ooeee il 50 | 665 - Fino grained gray g
(?Lorraine):
Dark shaly dolomite. .. ....... ... ... oottt 30 695
Brown and gray shaly dolomite..........c...viieinnnenvnenennnn.. 50 . 745
Lorraine Formation;
Bluish gray shale (dolomitic) . .. 90 835
Dark gray dolomiticshale ............... ... ou.. 155 990
Collingwood Formation; |
Dark brownlimy shale........ ... i, 15 1005 |

*Silurian subdivisions according to Prof. G. M, Ehlers, Ann Arbor. |
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CEMENT CITY (LENAWEE COUNTY)

PROSPECT HILL DEVELOPMENT COMPANY WELL NO. 1 . BURNSIDE (LAPEER COUNTY)

Location: Sec. 15, 5 8., R. 1 E. Woodstoc 3 i wile Talo ol THUMB OIL AND GAS DEVELOPMENT TRUST WELL NO. 1
tion on D, T. & M. R R o Turmer boost k Township. 134 miles north of Devils Lake sta-
Elevation: 1061 feet above sea level. Location: SW 4 of the NW Y4, Section 15, T. 9 N., R. 12 £, Burnside Township.
Record from notes and samples submitted by R. R. Allerdyce, in charge of the drilling. ) Elevation: 803 feet above sea leyel.
' Record from samples and driller’s log furnished by J. C. Gaines.
Thickness Depth ! hi
: Thickness Depth
feet feet feet feet
Norecord. ... 1075 1075 '
cots - | Pleistocene:
Mississippian? . i Reddish yellow boulder Clay ... ...ttt & 8
Bedford Formation: ! Sand and gravel (Watel) .. ... ... ot ittt 8 16
Powdery gray shale.................. ... . . 5 1080 ! Plastic blue clay, sand, Eravel. ... . .. ... 49 65
. 1 Sand and gravel (Waber) . ... .. ...ttt e 20 85
Devonian: ; COATSE SAIA. . .« « v v e e e e e e e e e e e e e 17 102
. Antrim Formation: i C0aTse GLAVEl ... ...ttt 6 108
Black laminated shale................. ... ... ... .. ... ... 10 1090
Norecord..........oovvuinoiii i, 5 1099 Mississippian:
GTray laminated shale. . 85 1180 Lower Marshall Formation:
No record . L. 10 1190 L Gray to buff sandstone . .. ... e 5 113
Black laminated shale. 175 1365 Conglomerate. . . .. RS P 2 115
Norecord. ......... .. . ... ... i T 45 1410 SANASTOMO .. . ot ettt ettt ettt e e e e - 1 116
; . : %  Blue shale at top of sandstone with pebbles. .. . e 4 120
Traverse Formation: ) Greenish gray shale with pebbles . 5 125
Siliceous dolomite. .......... ... 1410 Greenish gray sandstone; pebbles........ ... 10 135
Gray shaly limestone. 1435 Greenish gray SANASTONO. . . . .. ..ottt ettt 10 145
Buff limestone................. ... .. 1465
Gray shaly limestone 1495, Coldwater Formation: .
Gray limy shale. .................. ... 1500 Blue gray plasticshale.................... e 225 370
Gray shaly limestone 1505 (Salt water at 370) .
Gray limy shale. ....................... ... ... ... o Y 1510-1515 Blue gray plastic shale ... ... . . ..t e 11 381
Gray limy shale. .............. . . ... .. .. T 1520-1540 White to buff sandstone (water) (Richmondville member) ............ 11 392
Gray limestone.................. .. ...l 1555 ‘White to buff sandstone (Richmondville member)................... 27 419
. Gray rithy SHAlE. . .o\ vl ettt it e 73 492,
Dundee Formation: (Slight oil showings at 477-570)
Buff mestone.... .. ....... ... i 1560-1585 Dark gray Shale. ... ... ..o oii i e 58 350
Buff to brown limestone; petroleum odor...........................l... ... . 1 1590-1612 Dark gray shale (salt at 568).........vueineeiriineiineannenenns 153 703
i (Slight oil showing 698-703)
; : Light gray shaly sandstone...............iouueraneneenraieeannns 12 715
. Dark gray Shale. . ..ttt e 5 720
(Salt water at 720)
Light drab sandstone 15 735
Dark gray shale................ 6 741
Grayshale.............................. .. 6 747
GIaY SHAYC. . « o . oottt e et e e e 10 757
Light gray sandstone 5 762
Dark Sray Shale. ... ..oou.ueenne ittt 6 768
DArK Sray SHAIC. . . . oottt e 119 887
Dark gray Plastic shale.. ... ...t 113 1000
Dark gray plastic shale, . .. ... i 170 1170
© (Limy streaks near 1085) .
; Dark gray PIastic shale. . . . ... ... .iuueiirt it 50 1220
Sunbury Formation:
Very dark 8ray SHale.. .. .. .oouutve et 70 1290
Berea Formation:
Fine grained white quartz sand..............c..cooiiieiiiiiaeanenn, 30 1320
Fine grained white quartz sand.. ..............c..ovvneon. . 15 1335
] Dark gray Shale.. . ... ...uonnt e s it 10 1345
. ‘White quartz sand and some black shale. . oIIIIIIIILIIIII 15 1360
Gray fine grained sandstone. ... ............ouvunrnnnennenaniieees : 10 1370
Mississippian?
Bedford Formation:
Dark and light gray shale mixed... . ....c..coveiiiineeennnneenonn.- 100 1470
Devonian:
Antrim Formation:
BIaCK SHAL. . .. o\ttt ittt i e 105 1575
Black shale. . ... ...t i it i e . 60 1635
Black SHAIE. . .\ttt e 20 1655
Black SHale. ... .ottt e 25 1680
BIaCK SHAlE. v .\ vttt e e e i e e 45 1725
Gray and black shale...........c it 10 1735
Gray SHAle.. . oottt it e e e e 15 1750
BIAaCK SHAlE. o oottt i e i e e e 45 1795
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WELL NO. 1—Concluded.

Thickness Depth
Feet Feet
Traverse Formation:
Gray plasticshale. ... ... i i e 5 1800
Gray shale.. . ... e e s 5 1805
Brown to gray limestone................ g 20 1825
Gray calcareous shale. . ... .. . e 5 1830
Gray limestone........................ e 10 1840
Buff to brown limestone..................... 15 1855
Dark gray calcareousshale.................... ... ..... . 15 1870
Buff to gray fossiliferous limestone; some shale..................... 5 1875
Dark gray calcareous shale.... ... .. ... ... i i 5 1880
Light gray plastic calcareous shale.............oviiiiininnnenenn 5 1885
BUE HIMESEOIIE .« . <« v e e e et te et it et ettt i 25 1910
Dark gray shaly Hmestone... .. ....... .ot niieneennnns 20 1930
PDark gray calcareous shale................uiiiuneirnn e 15 1945
Buff gray shaly Hmestone.. . ... ......voe i iaennes 25 1970
Light gray plastic calcareous shale.. ............coiiieniiiavenann. 50 2020
Dark gray calcareous Shale.... .. .......ouuuuninneeunierneennnns 60 2080
Light gray plastic calcareous shale ... ............cvereeeaennnn... 5 2085
Dark gray calcareous shale............uiirieuneiinrneannaennnnn 130 2215
Dundee Formation:
Buff limestone and shale... ...ttt 35 2250
BUff LIMEStONE ... . . oot e 80 2330
Buff limestone and shale... ..., .... 5 2335
Buff limestone; a few gray particles 5 2340
Gray limestone and dark gray shale 5 2345
Petroliferous limestone; pyrite, chert, and gummy residue.... . 20 2365
Bl TIMESHOTIC .o . o o v oe e et e et et et e e e et e e e .. 5 2370
Petroliferous limestone with pyrite, chert and gummy residue........ 5 2375
Brown limestone (steel fragments at 2386) ... ... .......co.everranns 25 2400
Detroit River Formation:
Brown dolomite (oil showing at 2425, water at 2415 and 2420)......... 35 2435
Brown dolomite, gummy residue and iron stain.. . .................. 28 2463
Brown dolomite with iron stain (0il ShOWINg).........vovrvverneenn. 5 2468
Brown AOIOMELE . « . . o« . ve e veeee st e i emeunnen e ennnennnaeeeaes 2 2470
Brown dolomite with anhydrite (oil showing at 2473) ................ 10 2480
Limy dolomite, anhydrite. . . . ...\ttt et 3 2483
Brown dolomite with anhydrite and some white chert. .............. 14 2497
(Rainbows at 2495, 2497)
Gray dolomite with anhydrite and some chert ............. .. ... ... 6 2503
Brown dolomite with anhydrite and some white chert................ 21 2524
(Rainbows at 2506, 2509)
Brown dolomite, anhydrite, and chert...........oovuiiiniin e 11 2535
Gray dolomite, anhydrite.............. R 4 2539
Brown dolomite, anhydrite. Rainbo 17 2556
Gray dolomite, anhydrite....... v 3 2559
Brown limestone, anhydrite..............viuiaiiiiiennnneeaines 12 2571
(Rainbows at 2562, 2566; gas at 2571)
Brown dolomite, anhydrite........ S LR 5 2576
Brown dolomite, some chert with salt, anhydrite, hydrogen sulphide,
and Petroletm residlie ... ... vt e et 26 2602
Dolomitie limestone; brown with mineral waters as above............ 11 2613
Brown limy dolomite, mineral water asabove...............cvntnn 14 2627

NOTE: Anhydrite appears definitely at 2215 and continues to 2483 in small quantities but

increasing until it is very noticeable below 2470.

NON-METALLIC MINERALS

NAPOLEON (JACKSON COUNTY)
JACKSON COUNTY OIL AND GAS WELL NO. 1

Location: SW I of the SE 4 Sec. 31, T. 3 S., R 2 E., Napoleon Township.

Elevation: 978 feet above sea level. . i -
Record from samples from George Chrisman, in charge of drilling.

1235 feet not submitted.

111

Samples from surface to

Thickness
feet
Pleistocene: No record.
A MESSISSIDDIATL. . oo v et 1235
| Devonian :
; Antrim Formation:
Black shal€. . ... o.cvrriineiee v Y B
Black Sﬁlaile' ................................................. 5
Gray Shale. . . ..o 159

Brown toblack shale .......... . it

Traverse Formation:
Gray calcareous shale
Brown dolomite and black shale..........

Brown to gray dolomite. ................. ...
Brownish gray shaly limestone...............
Brown dolomitic limestone.............. . ......

L Brown limestone. . ... ..ot e
Gray shaly Hmestone. . ... ... iuvonareeen
Gray shaly limestone. .. .. ... it
Gray shaly limestone........... L ..
Brown limestone........ e
Brown t0 gray shaly Hmestone...........cc i
Gray shaly limestone
Gray shaly limestone
Gray shaly limestone

Dundee Formation:
Gray shaly limestone

i Brown limestone..

! Brown limestone

' Brown limestone. . .

Brown limestone. ... ..o covvaa e

Detroit River Formation:
Brown dolomitic limestone
Brown dolomitic limestone.
Brown dolomitic limestone

Brown dolomitic limestone

Depth
feet
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4 5 — tuded.
BAY CITY (BAY COUNTY) FREEZER WELL—Conclude

BAY CITY FREEZER WELIL Thickness Depth
Location; NE }{ of the 8W J{ Sec. 22, T. 14 N., R. 5 K. (Lot 10, C. E. Jennison's First Addi- feet feet
tion, Bay City.)
Elevation: 595 feet above sea level.
Driller’s record to 260 feet. Samples submitted beyond that depth by Paul W. Petersen, :
Manager., : Mississippian—Concluded. 10 675
‘ ' Gray shale With YDSUIML . .. .. ..o i e 9 o75
Shaly EYDSUITL. ... .ottt 2 g8o
Thickness Depth . Dark gray Sha]e withgypsum................... [P ] 050
feet, feet Light gray fissile shale.. .. ... i 2 805
Gray fissile shale with gypsum. .......... ... . i A gos
Dark gray fissile shale with pink gypsum. ... 2 e
Light gray fissile shale with white gypsum. . . 10 715
Pleistocene: Gray shaly dolomite....................... 55 740
Surface filling. . ............ .. ... ... . i . 2 2 Dark gray plastic shale.. ... ... ... 112 &55
Clasace MINg . . P 81 1’3 Gray plasticshale.................. e e e 15 270
Hardpan . . 2 85 Gray shaly limestone 2 375
Sand . 2 7 Gray DIASHIC SHALE. . ... ..o oot et 3 g5
....................................................... Gray shaly limestone 2 285
Pennsylvanian: Gray plastic shale. .. 5 800
Saginaw Formation: Black shale.............. ... ... .. ......... 5 92 ¢ Gray shaly limestone. . . . e 5 895
Dark sandy shale...... ... ... ... . [ [ Il liliiiiiiiiiiin 7 99 ! Gray plastic shale. .............. 15 910
Gray shale.. ... ... ... . .o ool 1 100 = Gray shaly limestone
Ale. . s ¢ 9 fon e
Black Shale, | g 5 0 | Napoleon (Upperdea.rSh?‘tlé)rlformatlon~ 5 915
ckshale. . ... ... .. .. . : , Toht gray san TMESEONE .« o o e T Ce 5
(;Wrg;esﬁg?ée """"""""""""""""""""""""""""" f H% 5 Fi%e g%airsxled grgy sandstone; small amount of limestone in top ....... 45 960
Black shale. ... . 0 LIl 1 116 | (Gray plastic shaie at 960) 35 995
0al. ... ... ) 118 | Fine grained gray 1Imestone. . .. ... ... s
i B e e 12 ! .
y}z‘gl;esig?g.- RO 10 }ig i . Lower Marshall Formation: 5 1000
Blue shale. . ............ ... 7 147 1 Gray sandy shale. ... .. ... . e H 1008
Coal........................ 1 148 i Red sandy shale. ........ ...t i
x‘&;}l‘iite sandy shale ;(z) 158 ‘
ndston .. P ¢ . N . e BO_E
Limlgsat?)?leé%t.? e ............. o 1 }g(l) NOTE: Water 26’ frcm surface has strong salty taste, is clear, and has temperature of 52-53
‘White sandstone 16 207 degrees. Volume less than 30 gallons per minute.
Coal............... A 2 209
Gray shale,............. ... .. . . 5 214
White sandstone.......... ... ... . .. .. & 222
Gray sandy shale.......... ... ... . ... . . .0 o 0 1. 2 224 .
Blackslate..................... ... ... . 0] D 1 225 !
Whiteshale. ... ... ... . . .. . ... . 5 230
White sandstone... ............. ... ... .. . ... . 13 243
Gray shale.. ... . . ... 1 244
Gray sandstone............................. ., 1 245
White sandstone. .. ......... .. ... ... ... 13 : 258
Grayshale... .. ... . . 12 270
Gray sandy shale...... ... ... ... .. .. . . . . . . . .ol 157 285
Very dark gray shale.. . ........ ... ... ... . . .. P 10 295
Light gray sandy shale. ........ ... . . . . . . . . . . 10 5 300 ;
Dark gray shale............ .. ... ... ... .. . .ot 10 310 |
Very fine grained gray sandstone. ... ... ... e 5 315 i ) .
Light gray sandy shale.. ... .. ... . .. ... .. . . 15 ' 330
Slate colored shale...................... ... .. 10 340
Light gray plastic sandy shale....... .. .. & 345
Gray plasticshale..... ... ... .. 5 350
Gray cherty shale.................. ... .. . .. . . .. L il 5 355
Grayshale................................ .. 40 395
Black bituminous shale (almost coal) ... .. . . ' . . C'Tiio . 5 400
Dark gray shale. . .......... ... .. ... 70 470
Black carbonaceous shale (almost coal) 5 475
Dark-gray shale.. .. ......... ... . . ... . ... 5 480 .
Gray calcareous shale (sandy)....................... .. .o 5 485
Gray shale.. ... ... .. ... .0 . (. .0 ool 5 490
Grayshale.. ... ... ... .. .. . . .. . .. Lol 35 525
Parma Formation:
White sandstone. . ............ .. ... ... . 40 565
Mississippian:
Michigan Formation:
Drab dolomite........... ... ... ... . . . 15 580
Quartz sand like Parma with dolomite grains ...................... 15 595
Dark drab dolomite with pyrite and quartz grains. 20 615
Gray calcareous sandstoné. ... ....... 15 630
Soft gray shale........ ...... ... .. ... . ... . .. ...l 10 640
Sandy calcareous gray shale........... ... ... .. . .. Tl 10 650
Green shale with gypsum.... ... ... ... .. . . ool 5 655
GYDSUIN. ... ... 5 660
Green shale with gypsum. ... ... .. .. ... . .. . i 5 665
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SAULT STE. MARIE (CHIPPEWA COUNTY) BAY VIEW (EMMET COUNTY)
CADILLAC LUMBER AND CHEMICAL COMPANY WELL CHARLES DITTO WELL
: . . . ; f
Location: NE }{ T. 41 N., R. 1 W. City of Sault Ste. Marie. Near River. con: Near the SW corner of the NW 34, Sec. 33, T. 35 N., R. 5 W. About 15 feet W. 0
]E)}Iqiiagiqn 4 9A2%°gt %%Oufeet asboge sea gl‘l’lel- thg%(?lgg?ﬂg sbe:‘gion and 100 feet fr(lym the shore of Little Traverse Bay.
rilled in y William 8. Cater, icago, contractor. ion: ove sea level. . )
g ' %lreﬁ/l%g(i)rrll 133§ {)t;et Aa_bPurcell, contractor, and C. W. Brown, driller. .th:lller s log and samples
g from C. J. Ditto, Superintendent of the Bay View Camp Ground Association.
Thickness Depth
feet feet Thickness | Depth
feet feet
Pleistocene:
Sand and gravel. .. ... ... i e it e i et e 91 91
Camll;l:li%llie hard sandstone with greenish white spots 24 115 Plels{%ﬁfggénd_ Qay i R 'g 1;
Soft brick red SANASHONE. ... . ...\ .ot 10 125 Darle gray Clay.......coveveeereeee
Hard very light buff colored sandstone with greenish tints. .......... 10 135 Devonian:
Purple hard sandstone with greenish white spots.................... 40 175 . Traverse Formation: 5 17
Same but SOfter... ... ... .. e i e e 10 185 Dark gray limy shale.................. 23 40
Soft buff colored sandstone.. ... ... ... ... .. it 10 195 v Dark gray limestone. . ............. ... 128 168
Hard brick red sandstone with greenish white spots................. 10 205 Brown crystalline limestone. ............ S 176
Same but Softer... ... .. .. ... i e 20 225 Dark gray limestone. ................... 96 272
Red and chocolate colored sandstone with greenish white spots....... 10 235 . Dark gray to brown limestone............ '8 280
Brick red sandstone with greenish white spots................ ... .. 10 245 . Gray limestone.... ......... .o 88 368
‘White sandstone with yellow stain from drill fragments and spots of Brown HmMestone. . .. .....oouevoeereve- 8 376
chocolate colored sandstone. ................oviunviinnennniann. 20 265 Brown dolomitic imestone.. .......c..ovarien e
%Ia_r(il{ puéple sgntdstonetv};'ibh gree}r;ishhwhite SPOts... ... ...l gg ggg
rick red sandstone with greenish whitespots...................... ion: 92
Greenish white sandstone with chocolate colored spots............... 10 365 Be&ﬂ?ﬁﬁ?‘;ﬁale .......................... %g 364
Purple sandstone with greenish white spots......................... 10 375 Bluish (light) gray shale 8 472
Same but SOfter. . ... o e e e e s 10 385 Gray limy shale. ... ...
Il\?urple s%ndstone with greenish whitespots......................... gg g%g :
O TECOLA, . . Lt ittt e e e s mation: 497
Light buff colored sandstone with rare spots of greenish shaly material ! DllBllr%evsangystanne TEINESEOTIE. « v ve ee vt e eaenreeannaas e ssennes 25
and chocolate colored sandstone. ... ..o u i eenanennsnnen.. ' 10 525
Il:Io}i-ecg)rg!.. o .d‘. dsbome T i gg ggg : 1 rounded, pitted, and
ight buff colored sandstone... .. ..........ouveiuneennennneennenn. s rai X rtz sand. The grains are well r ) '
i i At 482 there is a coarse grained pure quar
Purple sandstone with rust color (drill fragments)................... 110 745 frosted. and of uniform size.
Driller reports samples lost but that well was bottomed at 998 feet|. .
with the same series of sandstone all the way down...............0.......... 998 i
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RIGA (LENAWEE COUNTY)

TEMPERANCE (MON i COGNT
RANCIE (MONROE COUNTY) ) BLISSFIELD-RIGA AND OGDEN OIL AND GAS COMPANY

ERIE OIL AND GAS CC AN LL N
Location: O . : AS COMPANY WELL NO. 1 Liocation: N 14 of the SW 14 Sec. 28, T.8 8., R. 5 E., Riga Township. Ray Fachett farm, about
Eleva;:(i)gri: 5%322«3%3%%& ggatﬂeovg: ¥ of the 5.4, Sec. 31, T 8 8., R. 8 E., Bedford Twp. 4 rﬁllle(;rsai(l)(;lnbh X{xﬁlltgz%o feet above sea level.
Samples furnished by Otto Wagner, Blissfield.

Record from samples.

Samples furnished by R. B. Miller, Temperance.

Thickness Depth
Thickness Depth foet foet
feet feet

s Pleistocene:

Siturian: IO TOCOT L« s e e e e et e e e e 857 857

Bass Island Formation: .

%};gl}ylggleosréggg buff togray.................. oo : 60 60 DGXO? kit "Formation
.................................. Antrim For on:
Cream colored dolomite. ... |l I 140 200 Brownish black SHAlE. - . . ..o vt e e 75 160
lb;l&ftfe grayll,imestone. R o 32 §§2 Gray sandy shale. . - 25 153
gray limestone. Occasional fragments of anhyd ite : p 5 - Brownish black shale 45 230
Buff gray dolomite, anhydrite. .. ... g . nts Of .d nhydute ,,,,, §8 Zé? . T F ti :
. J raverse Formation:

Salina Formation: Brownish gray sandy shale........................ ... . 10 240
Cream colored dolomite. . 50 - Buff dolomite and gray shale........................ 60 300
8;‘2:% gg{greg l&nllest;(_me 20 gég Grayish white shale and gray limestone..... ... 15 315
Gray dolomlji%e.. oonute ................ o 38 265 ) Dundee Formation:

. L e 655 Mixed dark and light gray fossiliferous limestone. ................ 35 350"

l\l‘aigﬁpan Series: - . Same With shale. ... .. ... 70 420
Ti ﬁ%eg%g?réléfg,mgéaylsh blueinlower half....................... .. 85 740 D it Ri 7 tion:

Gray dolomite. .. . . e T gg 800 %ﬁ(ﬁtdoggfim?@é . lon .......................................... 50 470
Light gray dolomite.., ... .. ... . . [/ iiiiieeeirrites 40 g?g Buff dolomitic limestone increasingly sandy.......... ... ..., 90 560

Cataract Formation: . Sylvania Formation:

(Cabot Head Member) : ! yVVhite SANASEONIC, .« -« ettt et e e e 5 565
Green shale, soft, fine grained.................. ...... 10 {80 ' sil

"""""" ilurian:

Cataract Formation: Bass Island Formation and Salina Formation Undivided:

(Manitoulin Member): Grayish Duff doJOTIte . .. . .. oo v vt 25 590
Gray dolomiite.................. ... } - Slate gray and brown shale. 16 606
Buff dolomite. . . ... . LT 95 975 Gray Shale. . .....ooverneroenaenn 84 690

Ordovici 25 1000 ! Buff dolomite. . . .......... ... 60 750
raovician: . Brownish gray dolomite. ............... - 50 800

Cincinnatian Series: . . Buff dolomitic limestone.. .. .................. .. 10 810
Dark gray shale (Richmond?). ... ... ... Brownish gray dolomitic limestone, some shale........... .. 190 1000
Dark gray shale, soft, powdery (Lorraine?), oo 7 160 1160 Buff dolomitic Hmestone.. . .. ...t 60 1060
Light gray shale, soft, powdery IrARET), .o v 30 1190 Dark gray dolomitic HIMestone . ...« w.v.wuninenarnars e 40 1100 .
Gray-white shalé, S0ft, powdery . . . .. ... 1 T e 80 1270 Brownish gray dOlOMIte. . . ..o .ovve it 60 1160

gr:y shzlzle ...... R SRR ‘ lgg %ggg GTAY QOLOTMILE. . .« v e v ve vt e et e e e e e e e e e ] 40 1200
Ay ealearenis Shale. Tt e
Gra§ shalaérggglsys{l:é%ﬁa-téd' ) 40 1540 Niagaran Series: ’
Black shale (dries gray) (“Utica’™) .. .. ... ... .. ..  liiriiireeees 40 1580 White dolomite. : 175 1375

. N i AT) 110 1690 ‘ ' Tight gray dolomite. ...« 1l 25 1400

Trenton” Formation (Black River): GTAY QOLOMIILR. . ..« et e e e e e 100 1500
Gray buff limestone....... ................... 65 1755 Buff-white GOIOMIEE. - - oot 15 1515
.................. 5
Yataract Formation: '
(Cabot Head Member) :
Green “gumbo’’ shalé. .. ... . 1¢ 1525
Greenish gray and brownishred shale........... ..o 475 2000
. . Ordovician:
B Cincinnatian Series: .
Black shale (Utica?) ...t PSS 217 2217
Trenton Formation: (Black River):
Gray and buff mixed limestone, a little shale....................... 108 2325
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NATURAL GAS

The production of natural gas reported for 1922 was 700,000 cubic feet
valued at $350.00.

The production of natural gas is confined to the extreme southeastern
part of the State, and a small area near Manistee in the northwestern part,
where it is developed from shallow wells in the drift. Its development is
usually accidental when a water well penetrates a gas pocket. The behavior
of the small wells thus completed is erratic and they are subject to a rapid
decline. The source of the gas is believed to be the Antrim formation which
underlies the drift in each reported well. This formation is known to con-
tain considerable quantities of bituminous matter included in the shale and
in peculiar concretions of bituminous limestone which are often seen in out-
crop as large spheroidal masses sometimes three or four feet through. These
masses weathered from the shale mass have given the name of Kettle Point to
an Ontario locality where the half buried concretions resemble overturned
kettles. 'There is little hope of developing production within this formation
because of its dense shaly texture. The accumulations under the capping
of drift clay are probably due to a fractured condition of the formation and
a favorable combination of the angle of dip, which is in this case somewhat
greater than normal, and the angle of the plane of erosion.
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SUMMARY TABLE OF THE PRODUCTION AND VALUE

1918. 1919
Mineral Products.

Quantity. Value. Quantity.
Brick and tile products, number of brick............ 98,747,000 $1,708,736] 200,359,000
Brick, sand-lime, number of brick. ... 22,564,000 98,633 42,063,000
Bromine; pounds. . ........ ... . 1,605,696 855,841 1,736,633
Calcium chloride; tons............................ 20,615 394,200 21,668
Cement, Portland; bbls. made, value cement shipped. 3,554,872 6,078,167 4,675,244
Clay, tONS. . . vt e e 2,359 6,373 56
Coal, tOnS. .. e 1,464,818 5,615,097 996, 545

Coke, tons; valuesales...........................
Copper, Ibs. ... ...
Glasssand......... ... . i i
Graphite. ... ... . . . e
Grindstones, tons.. . ... ... .. i o L.
Gypsum, tons mined; value gypsum products sold. ..
*Iron ore, shipments long tons, value f. 0. b. mine.. ..
Tron, pig, long tons made; value pig iron shipped. ...
Lime, tonsmade. ............ .. ... ..o ..
Limestone..................... B
Mineral paints. ........ ... ... ... . ...
Mineral and spring waters, gallonssold.............
Natural gas, M. cu. ft
Petroleum.............

Pottery..................

Potash (Pure K20) tons produced; value potash sold.
Preciousstones...............c... i
QUATEZ. . . o e e
Salt, bbls. .. .. e
Sand and gravel, tons....... e e e
Sandstone: . ... .. ... .. e e
Silver, fine 0z. Troy...... ... ...
Stone, erushed.......... .. ... ... L i aL,
TraprOCK . . . e e
Miscellaneous. . . . ...ttt e

286,768
17,495,377 64,977.830
9.816((b) 17,823,684
134,813 1,186,007
............ 5,186,867
TU1,048.082 T 129,592
1, .
............ (a)
............ 1,976,436
404 100,647
............ (ay
............ (a)
17,165,178 9,048,650
2.837.371 1,2;2,794
""" 473,342 504,480
DS R 53,269
............ 247,204

55,120,307
(c)
()
(a)

1,761,149

339,125
12,816,304
416,277
145,783

1,098

17,800,564
3,772,535
19,640
425,610

$156,393,324

Figures from State Tax Commission.

Estimated at $ .135 per pound, the average price.
Included under miscellaneous.

Excluded from total; covered by iron ore.
Included under sand and gravel,

Copper sales.

Estimated.

No production.

Included in limestone,

®panTp
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OF MINERAL PRODUCTS IN MICHIGAN, 1918-1922.
1919 1920 1921 1922
Value. Quantity. Value. Quantity. Value. Quantity. Value.
' 748,608,890, $3,915,318
%3 699 929187 .415,000]  $3,979,691/193,730,000| $2,417,309/748,608,
%g'g?gjggi 38,810,000 640, 744| 33,658,000 403,929 45.558 ?:;,647
11700834 TL060165 6020001 e s ufTa0p 1l )
€ ' ¢ , & B B 4 402
8 igg’ggé 4,83?1457 10,939,633 5,777,533 10,303,222 6,24?,225 11,142,223
2,123 5,066 - 2, , 4 eot 852
1228 000/ 1.141,715| 5,555,000 929,390 ,693,
8,804,228} 322'%23 121?%?1984 835,973 4,704,141 1,142,059 1?'3%2‘%%%
g4 606 537|161.343.880]  20,220,990/100,918,001| 16,873,092/121,386,726 1 5,387,
(c) ©) (c) IR (€) e 5
@ 5f% Egﬁ S @
@) o A) b 06 - .4714355 )
4 382,212 3,521,028 408,224 3,312,0 3 2,843,
4%’32%’285 18.470°354| 83.319.770| 5,230,669 19,970,694| 12,433,729 , §i,;gg,gg?
(b) 13,418,185  513,920(b) 16,812,062 943 433| b5,955,205 595.647|(b) 14,791,041
1,381,534 140,813 1,386,760 18,164 445,386 53,635 , 81,945
3,707 522 ; 5,943,220 .. ... ... .- 3,3%%,/22 e 533,96
"""" 132,312 i85 610) 1,344,900 154,405, 1,229,802 150,§gg
on @ 500 w2 @
2 056 874 e o9 eas|LLL il 1,781,928 .. 1,?37,000
""48, 18,312 .l G e ®
@) @ R 0
pr: & o7al 107166 179| 7.450.415| 13395057 8,693,604
9,45 2 163.679|  10,698,674| 10,196,179 7,439,445) 14,322, 1693, 604
?’322i}2§ 12:386,582 2867 466 5,515,253) 2,916,917 5,962,916 3,%23,043
04413 ... . a) | @ e 5 @ s
477,054 510,601 518,326 310,727 310,727 361,91 ,
: ’ 70| 1,381,250] 1,025,463). ... ®
"""" 36,186 .. Lol 84 . .. 173.620 94,560 376,778
60,242, 1l 292,880 ... 627,
$121,482,109) . .. ... ..... $181,702,225). ... ....... $81,872,995] . ... .viinnn $112,325,034

'
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BRICK AND TILE MANUFACTURERS, 1922

125

Operator. Office. Works.

Allegan County: X

Allegan Brick Works (Fish & Fish)..... Allegan. .......coooven v o Allegan.
Barry County:

Leonard Bros. & Co........ ... . .- Delton. ....oovvvivrnen s Delton.
Chippewa County: .

Thornton Bros. Brick Co.............. Grand Rapids............... Rudyard.
Genesee Counly: .

Atlas Clay Products Co............... Atlas. ... Atlas.

L.J.&C.E.Scholl................... CHO. ..t Clio.
Gratoit C.unty: .

Ashley Tile Co. ........ ... oot Ahsley . ... . Ashley.

Kennett Co.......... ... NorthStar.................. North Star.

North Star Tile Co North Star.................. North Star.

Riverside Brick and Tile Yard......... Sumner........... e Sumner.
Ingham County: .

Clippert Spaulding Co................ Lansing........covvviienas Lansing.
Jacksen County: v S

Michigan State Industries............. JaCKSON , .. ..o Jackson.

‘American Vitrified Products Co........ Akron, Ohio (15 Broad St.)...| Jackson.
Lenawee County: .

Albert A. Comfort. ................. .. Tecumseh...................| Tecumseh. .
Midland County: ‘

Robt. W.D. Fish.................... Coleman. . ............c..ne- Coleman.
Saginaw Ccunly: .

Miller City Tile Co. ... Saginaw............ ... . Saginaw.

Saginaw Clay Products Co............ Paines. . .....c.oiiiii Saginaw.

National Plate Glass Co. ... ... ] Saginaw............. ... .. Saginaw.

ThOMAS DAY .o vveevncveranenneeno.| Saginaw.....ooooonen Saginaw.
Shiawassee County:

New Corunna Brick Co............... COrUNNA . .. \ev v v e e e e Corunna.
Van Buren Counly: :

Hartford Brick & TileCo............. Hartford.................... Hartford.
Wayne County: .

Anton Hupprich. . ....... .o 4645 51st St., Detroit. ... .. .. Detroit.

Jacob Daniel Brick Co................ 291 Clippert Avel, Détroit. . .. Springwells.

John S. Haggerty ... .........coovoonn 1815 Dime Bk. Bldg., Detroit.| Detroit.

Pewabic Pottery & Tile Co............| 10125 Jefferson Ave., Detroit.| Detroit.

Bunte Bros. Tile Co.................. Flat Rock.......ooovvivonnn Flat Rock.

Clippert Brick Co.................... Springwells.................. Springwells.

‘Wm. Clippert Brick Co............... Western Ave. & M. C. R. R.

Detroit. .................. Detroit.
Porath Bros. .. ... ..o 305 Free Press Bldg., Detroit. Springwells.
Walker & Frank Co 8810 Dix Ave., Detroit..... Detroit.

Mercer-Bryan-Larkins Brick Co........

Miller Rd. and Lonyo Road.,
Detroit.. ...

Springwells.
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SAND-LIME BRICK PRODUCERS, 1922
Operator. Office. ‘Works.
Genesee County:
Flint Sandstone Brick Co.............. Flint....................... Flint,
Huron County: .
Sebewaing Sandstone Brick Co......... Sebewaing.................. Sebewaing.

Jackson County:
Jackson-Lansing Brick Co.............

Kent County:
Grande Brick Co

Menominee County:
Menominee Brick Co

Rives Junction

Kalamazoo Ave., Gd. Rapids.

Rives Junction.

Grand Rapids.

................. Menominee.................| Menominee.
Oakland County:
Rochester Brick and Sand Co.......... Rochester................... Rochester.
Saginaw Counly:
Saginaw Brick Co.................... 321 N. Hamilton St., Saginaw .| Saginaw.
Wayne County:
Michigan Pressed Brick Co........ . Cor. Lawton Ave. at M. C. R.
R., Detroit................ Detroit.
Fairview Brick Co.................... Foot of Jean St., Detroit...... Detroit.
Detroit Sand-Lime Brick Co........... Detroit..................... Detroit.
CEMENT PRODUCERS, 1922
Operator. Office. Works.
Huron Portland Cement Co............. 1525 Ford Bldg., Detroit...... Alpena.
Alpha Portland Cement Co.............. Bellevue.

Peninsular Portland Cement Co
Michigan Portland Cement Co.
‘Wolverine Portland Cement C
Aetna Portland Cement Co. ..
Newaygo Portland- Cement Co
Peerless Portland Cement Co. .
Wyandotte Portland Cement Co. . .
New Egyptian Portland Cement Co
Petoskey Portland Cement Co
Acme Concrete Products Co

140 S. Dearborn 8t., Chicago.
Cooley Block Jackson. .
Chelsea . . . .
Coldwater

412 Union Trust Bldg De’crmb
Grand Raplds
Union City. .

Petsokey............
Cement City

Cement City.
Four Mile Lake.

Coldwater & Quincy.

Fenton.
Newaygo.
Union City.
Wyandotte.
Fenton.
Petoskey.
Cement City.

LIST OF MICHIGAN COAL MINES, LOCATION BY COUNTY, NAMES OF MANAGERS AND SUPERINTENDENTS
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CLAY MINERS, 1922

Operator. Office. ‘Works.
Ontonagon County. .
...... Rockland................0oe Rockland.
}'{:hos JEdmond Litate I Rgcklan ................... Rockland.
Fobison Clay Troduct Go. R e
W%Z{%’pgggr}grulck GO e 1960 Mich. Ave., Detroit. ... Springwells.
COKE PRODUCERS, 1922
No. of
Operator. Address. Location of Plant. | ovens. County.
6 N 30 | Wayne.
Michigan Alkali Co.......... Wyandotte.. ......| Plant No. 2. ....
Olélilégg:SOIva,y Coieinn Syracuse, N. .{ Detroit......0.... 175 %aygo.
Ford Motor Co. . ........... Detroit...........| River Rouge...... 120 ayne.
GRAPHITE PRODUCERS, 1917*
Operator. Office. Quarry.

Detroit Graphite Co
Northern Graphite Co.................. LPATISC. . o oveee v

#No graphite produced in 1919, 1920, 1921,
GRINDSTONE AND SCYTHESTONE PRODUCERS, 1922

Quarry.

Operator. { ‘ Office.
H%rl?;:f(gggglgwne Co. e Cleve}\and_, Ohio............. gzl;grigq{/?lllllg City.
FPRN Port Austin.. ............... . A
e e S Company ''''' Cleveland, Ohio............. Port Austin.

Cleveland Stone Company

PRODUCERS OF GYPSUM PRODUCTS, 1922

Operator. Office. Name of plant.
labaster... .. ..
United States Gypsum Co.......... Chicago, I......... Ala
United States éypsum Co.......... Chicago, Il ........ %/%%X%Ind'b ......
Acme Cement Plas(t}er Co.. o .) ..... (%}t aIr;(()iuIl{S&I?ldti()s ....... i o
ch sum Co T J T P T
glrgggiglrlm()g{nlent Pl?s)tcr Co.. ‘Iéz’\/zvrl\e/lnc% Kans’Iz‘xs " Grand Rapids. .
.. chigan Trus i
Grand Rapids Plaster G0 ... - Bldgl ()% Rapids .| Grandville. .. ...

Location of
mine.-

Alabaster.
Grand Rapids.
Beverly. |
Grand Rapids.
Grand Rapids.

Grandville.

LIMESTONE AND LIME PRODUCERS, 1922

Operator.

Alger County:
County Eoad Commissioners. .........

Alpena Ciunty:
Michigan Aikali Co. ..
Great Lakes Stone & Lime Co...... ...

Charlevoiz County:
Northern Lime Co. (Lime) .. ..........

Chebosygan Crunty:
Campbeli Stone Co. (also lime). . P
Cheboygan Limestone Products Co... ..

APPENDIX 129
Office. Quarry.

Munising. ... ... Eben,
Wyandotte. ... ..o e
Alpena..................... Rockport.
Petoskey....................| Bay Shore.
Indian River................] Afton.
Mackinaw City..............} Mill Creek.
Afton. . ... . ... oL Afton.

Ross Stone Co......................

Chippewa County:
Scott Quarry Co.....................

Delta County:
Delta Contracting Co. . ........ ... ...
Richler Bros. ............... . ........
Berkman, Andrew J. ... ... . ...

Dickinson County:
Metronite Co., The ... ... ... ...

Emmet County:
Antrim Lime Co. (also lime)...........

Northern Lime Co. (also lime).........
Peotoskey Portland Cement Co... . ... ..

Hurm County:
Wallace Stone Co. . ....... ... .......

Mackinac C.unty:
Ozark Stone QuUarry..................
Union Carbide Co .
Fiborn Limestone Co.................

Mensminee County:
Menominee County Road Comumrs. . ...
Spencer, Henry . ... .. ... ... ... ... ..

Monree County:
The France Stone Co.................

Morris, Sam W. ... ...

Augerer &K Gutman...................
Presque Isle County:

Michigan Limestone & Chemical Co. . ..
Schoclcraft County:

The White Marble Lime Co...........

Delta Contracting Co.................
Wayne County:

Solvay Process Co... .................
Dunbar & Sullivan Dredging Co..... ..

Milwaukee, Wis. . ...........

912 Mich. Trust Bldg., Grand
CRapids................ ...
Petoskey................ ...
Petoskey ........... ... ...

Bayport... ... oo,

L3 <P
42d 5t. Bldg., New Youk City .
Sault Ste. Marie, Ontario,

Canada...................

Menominee. ................
Menominee.................

1800 Second National Bank
Bldg., Toledo, Ohio........
Monroe., . ...
Hamimond Bldg., Detroit... ..
55 Liberty St., New Xoxlx, or
kogers City, Mich.
Manistique. . ................
Escanaba...................

Syracuse, N. Y...............
Detroit or River Rouge. ..

Trout Lake.

Escanaba (Hyde).

Pine Ridge.

Gladstone, R. F. D. 1,
Escanaba Twp.

Felch.

Petoskey.
Petoskey.
Petoskey.

3 miles E. of Bayport.
Ozark.

Hendricks Quarry
Fiborn Quarry.

Menominee.

Monroe.
Momoe, S. part of

Schoﬁeld

Calcite.

Blaney, Manistique,
and Marblehead.
Manistique.

Trenton and Sibley.
Mouth of Detroit
River.
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MINERAL AND SPRING WATER PRODUCERS, 1922

Operator. Office. Spring.
Eastman Springs Beverage Co........... Benton Harbor.............. HEastmans.
Arctic Spring Water Co................. 412 Ottawa Ave., Grand
Rapids................... Arctic.
Ogemaw Spring Water Co. .. ............ Bay City................... Ogemaw.
PoncedeLeon Co...................... Grand Rapids............... Ponce de Leon.
Sharkey, Chas......................... Mt. Clémens................ Victory.

Magnetic Spring-Water Co..............

Charbeneau, Jno. H....... .............
Preussel, Frank W......................

Silver Springs Water Co.................
Deep Springs Co.......................
Artesian Water Co
Magnetic Mineral Water Co.............

Saginaw, W. S...............

Mt. Clemens................
No., 47 Crocker Ave., Mt.

Clemens..................
Detroit. ....................
Northville. . ................
Detroit. . ..
Grand Rapid:

Andrew’s Magnetic
Mineral.
Maple Leaf Springs.

Panacea.
Northville.
Deep Springs.
Detroit,

Grand Rapids.

PIG IRON PRODUCERS, 1922

Name of Location of
Operator. Office. furnace. furnace.

Mitchell-Diggins Iron Co........... Cadillac.......... Cadillac... ... .... Cadillac.
Detroit Furnace Co................ 1069 Jefferson

Ave., Detroit....| Detroit....... Detroit.
Detroit Iron & Steel Co. . .......... 149 Jefferson Ave.,

Detroit..........| A. & B Detroit.
East Jordan Furance Co............ EastJordan.......|{.............. East Jordan.
Cleveland Cliffs Iron Co.......... Cleveland, Ohio. . .| Pioneer No. 1. Gladstone,

Cleveland Cliffs Iron Co.

Cleveland, Ohio. . .

Pioneer No. 2.

Near Marquette.

Antrim Iron Co........... ... . . | Anrtim.... . ..... Antrim...........| Antrim.
Stephenson Charcoal Iron Co........0.................. Stephenson..... ... .| Wells.
Charcoal Iron Co. of America. . ... .. Detroit. ........ .. Boyne City ... .... Boyne City.
Charcoal Iron Co. of America... .. .. Detroit,........... Manistique. ... .. .. Manistique.
Qharcoal Iron Co., of America. ... ...| Detroit .v.....] Newberry......... Newberry.
Ford Blast Furance Co........... .. Dearborn.........{ Ford Blast........ Dearborn,
POTTERY PRODUCERS, 1922
Operator. Office. ‘Works.

Macomb Ceunty:
Mt. Clemens Pottery Co..............

Monroe County:
South Rockwood Pottery Co...........

Oakland County:
Pontiac Clay Pipe & Novelty Co.......

Wayne County:

.... Mt Clemens.

South Rockwood.

Becker Bros. Flower Pot Co........... 4645 51st St., Detroit. ......... Detroit.
Hygeia Filter Co............. e 338 Denton Ave., Detroit.. . ....| Detroit.
Meaker Spark Plug Co................ 7939 Lafayette Ave., Detroit. . .| Detroit.
Pewabic Pottery & Tile Co............ 2161 Jefferson Ave., Detroit. . . . . Detroit.
QUARTZ PRODUCERS, 1922
Operator. Office. Mine.
Marquetie County:
Michigan Quartz Silica Co............. Milwaukee, Wis,.............. Ishpeming.

APPENDIX

SALT PRODUCERS, 1922
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Operator. Office. Works.
By e Bay Cit W. Bay City.
Hine Lumber Co........ooviii e Sta. A, Bay City................ y O
Bigelow Cooper Co Bay City....coovvvnian Bay City
J\l%rgéteg\gﬁ?gy& Douglas Lbr. Co....... 381 River St., Mansitee........... %/{:ﬁgggg.
Sands Salt & Lbr. Co., Louis........... Manistee. . . ..o .
Mason County: Ludi Ludington.
................. Udington. . . ...t i )
é/%g;ﬁgrsl bsslltt g Tbe Go. L TAUQINEEOD -+ o v v vvveeee e Ludington.
idl County: X . .
IM?I[‘lllloé:n%ow Clilemical Co. (bromine)...... Midland.........coooviiiiis Midland.
inaw County: . X
sai({/llr«;gshon, Eczlldy, Parker & Co.......... Saginaw . Vs gzggll::vv.
Bliss & VanAuken Lbr. Co............ Saginaw, SISt Sesinaw.
Saginaw Salt Products Co............. %aogﬁg%g, S hear Geneses’ Bt
Estate of Edward Germain............ Sasinaw, Fos. gagi.naw. W. S
National Plate Glass Co. .............. S:g%g:xvv, W.S......... e SZE}I&?‘Z‘ . 8.
Strable Lumber & Salt Co..... | g w1 Sasinaw.

Saginaw Chemical Co...........

St. Clair County:
Michigan Salt Works...........
Morton Salt Co.............v.n
Diamond Crystal Salt Co........

Wayne Couniy:

Inland Delray Salt Co.................

Solvay Process Co..............
Detroit Rock Salt Co...........
Mulkey Salt Co........ .o voes
Worcester Salt CO..............
Michigan Alkali Company.......
Pennsylvania Salt Mfg. Co......

Marine City.
717 Ry. Ex., Chicago, Il1.........
St. Clair.....

Detroit.
Detroit
Scranton, Pa

610 Equity Bldg., Detroit.........
168 D(lllane St., New York, City ...
Wyandotte. ......... TR e
115 Chestnut St., Philadelphia... .

Marine City.
Pott Huron.
St. Clair.

Delray.
Delray.
Detroit.
Oakwood.
Ecorse.
‘Wyandotte.
Wyandotte.

SANDSTONE PRODUCERS, 1922

Operator.

Office.

Quarry.

Dickinson County:
Miench, Anton..............nnn

Huron County:

Cleveland Stone Company.............

Marquette County:
M(;Ixrquette Trap Rock Company

Iron Mountain......... e

Cleveland, Ohio. ..........oovvn

Marquette. .

Iron Mountain.

Grindstone.

Marqguette.
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SAND AND GRAVEL PRODUCERS REPORTING IN 1922

Pit.

Alcona County:

Federal Sand & Gravel Co

Alpena County

Federal Sand & Gravel Co

Antrim County:

Floyd E. Moore

Barry County:

Chas. Woolston

Bay County:

Geo. A. Whitney

Bengzie County:

Hubbell Sand Company

Berrien County:

Ireland & Lester
Kerlikowsek Brothers

Branch County:
Ed. Corey

Calhoun County:

Floyd I. VanSickle

Michigan Railway Company

Genesee County:

Morehouse Brothers
Ford Sales Company

E. Bowles

Genesee Gravel Co
Otisville Gravel Co

Gratiot County:
A.

E. Tomlinson

Hillsdale County:
Charles Coler

Huron County:

Carey-Conley Company

Ingham County:

Central Michigan Gravel Co

Heller Brothers
Charles Couch
A. E. Sheltraw

I onia County:
J. I. Hazelitt. .

Glick's Gravel Co.

Jackson County:

Jackson Gravel Company

Kalamazoo County:
County Road Commissioners
Nelson Concrete Culvert Co
Isaac Quick..........................

301 %4 Federal Ave., Saginaw

301 14 Federal Ave., Saginaw......

S.J. Palmiter........................

Manistee, 7th and Fairview

Benton Harbor

Brownlee Park Gravel & Material Co.. .

Bayer-Brice Gravel Co................

nt
1409 Ford Bldg., Detroit

Hoyt Woodman
Hugh Campbell & Son

Star Route, Ionia
R.F.D. N

Portage Street, Kalamazoo... .. ..

Lachine.

Eastport.

Hastings.

Bentley.

Elberta.

Riverside.

Albion.

Fenton.
Otisville.
Argentine.

Flint.
Oftisville.

Sumner.

Camden.

Harbor.
Lansing.
Lansing.
Mason.
Mason.
Mason.

Palo.
Saranac.

Jackson.

Greenbush.

Maple Grove.

Benton Harbor.

Matteson Lake.

Battle Credk.
Near Albion.

Mt. Morris.

Port Austin.

Lansing-Benton

Kalamazoo.
Kalamazoo.
Kalamazoo.
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SAND AND GRAVEL PRODUCERS REPORTING IN 1922—Continued

Operator.

Kent County:

Batjes Fuel & Bldg. Mat. Co...........
Richard J. Slater..........c..ovuneen-
Rufus Overholt & Son.................
G. BUunker.........coveiearnaansns
Grand Ra,p1ds Gravel Co....... ...

Harrison Land Co., Ltd...............

Valley City Stone and Gravel Co..

Walker Ave. Gravel Pit_..............
‘Wyoming Sand & Gravel Co...........
John N. Coalter. ......... ... oo -...

S. G. Greaves, High Ridge Gravel Co..
Lapeer County:

John F. Smith........ ..o

Lenawee Counly:

Frank Lowe........c.coveveecirennnans
Geo. Evans. . .......coieneeiin i
R. P. Gillespie Estate.................
Tecumseh Gravel Co........... ... .-

Livingston County:

Grand River Washed Sand & Gravel Co.
Ohio & Mich. Sand & Gravel Co.......

Macomb County

Detroit; Gravel & Ballast Co...........

Peters Brothers. ... ........ccviinn
Lake Side Ice and Coal Co............
H. Jacob Wacker............ccovenons
Detroit Sand & Gravel Co.............

Manistee County:

Hubbell Sand Co....ocvevreerneneannn

Marquette County:

Champxon Gravel GOt

Mason County:

Hubbell Sand Co.....oovvevinnvnnn

Mecosta County:

Midland Gravel Co.......... R

Menominee County:
Board County Road Commissioners.

Montcalm County:

Alexander Kenny.........c.ooeeranene

Muskegon County:

Muskegon Co. Highway Dept.........

Oakland County:

Juliuvs Porath...............oiaans
United Fuel and Supply Co...........
Standard Gravel Co..............c---
Detroit-Oxford Gravel & Stone Co.. ...
Boice Brothers..............ccoveens
Rochester Sand & Brick Co...........

Oceana County:

Twp. Board of Newfield..............

Ogemaw County:

Crescent Gravel Company............
Hersey Gravel Company.............

Ottawa County

Michigan Materlals [0 JA I
I. Van Welden & Co........covvvnoen

Office.

Pit.

38 Pearl 8t., Grand Rapids.......

.| Grand Rapids.

R.F.D.No.1l,Ada......c....... Cascade.
Byron ol Sutton. .
Grand Raplds ................... Grand Rapids.

320 Franklin St. S. W., Grand
Rapids. . cocvvvurasnsoveeennn
1023 4th St., Grand Rapids......

19 W. Broa.dway, Grand Rapids..
1518 Walker Ave., Grand Raplds

R. F. D. No. 8, Grand Rapids. ...

Kent City. .
Rockford.............

Goodrich......... oo

HUudSOm . .. oivveveinineaerevns
No. MorencCi........coovvunnnns
Tecumsel. .. ..oovvveecverensas
Tecumseh..............oovvnn

Ann Arbor......

1021 Nichols Bldg., Toledo, O... ..

807 Detroit Savings Bank Bldg.,
Detroit. . ooo v eviveneeenn

Mt. Clemens, Mich
Mt. Clemens.....
Mt. Clemens.......

3812 Nall, Detroit.........

Manistee. . c .o v vveenerareronnss
Marquette............oveveenn
Nabustee.......ovvevvacarasees
Midland......coeveier s
Menominee. .. .....ooeveveraees
PIOrSOIl. . ocvv v evnecsenonnssnss

Court House, Muskegon..........

745 Griswold, Detroit. .
Free Press Bldg., Detroit.

R. F. No. 7, Pontiac.

1001 Smxth Bldg Detroit.. . ... ...

HeSPerith. ..o ovveeoncnasenroses

Reed City

MUSKEZON . . .o vvavecarnearsns
609 Fulton St., Grand Haven. ..

HeErsey ... oo v vrrenrconnsnnsns

.| Grandville Rd.

Grand Rapids
Grand Rapids.
Grand Rapids.
Grand Rapids.
Kent City.
Rockford.

Hadley.

Hudson.

No. Moreneci.
Tecumseh.
Tecumseh.

Ann Arbor.
Chilson.

Armada.
Clinton River.
Mt. Clemens.
Mt. Clemens.
Utica.

Manistee.

Champion.
Ludington.
Millbrook.

Various places.

Pierson.

Slocum.,

Oxford.
Oxford.

New Hudson,
Oxford.
Pontiac.
Rochester.

Hesperia.

Reed City.
Hersey.

Dredge, Bass
River.
Grand Haven,
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SAND AND GRAVEL PRODUCERS REPORTING IN 1922—Concluded

Operator. Office. Pit.
Saginaw County:
Valley Sand Company................ 612 Webster St., Bay City........| Saginaw River.
St. Clair County:
Superior Sand & Gravel Co............ 726 Dime Bk. Bldg., Detroit...... S8t. Clair River.
C. A Westrick & Son................. Marine City........c.couvnvn. .. Marine City. !
Reynolds & Bailey.................... Marysville...................... Marysville.
‘Warner R. Thompson Co.............. Ponds Hill, Port Huron........... Vassar.
Sanilac County:
William Dawson. ......c.oovvvevennnnn. Sandusky.....ocvvviiiiiine .. Sandusky.
Tuscola County: '
TomHile.................. ..o, R.F.D.No.2,Caro............. Near Caro.
Cass City Sand & Gravel Co........... CassCity........coovvivan.., Cass City.
Tuscola Sand & Gravel Co............ Cass City..............coeoiun, Cass City.
Washienaw County:
Board of County Road Commrs........ Ann Arbor, Box 124.............. Various places.
Finkbeiner Brothers..... e R.F.D,Saline................. Saline.
Wayne County: .
Cadillac Sand & Gravel Co............. 1021 Nicholas Bldg., Toledo.......| Ann Arbor.
Birmingham Sand & Gravel Co........ 2690 E. Atwater St., Detroit......| Detroit.
F.D.Gleason Coal Co................ 28 Campau Bldg., Detroit........ Detroit.
W.J Jacques CO.............couvun.. 1222 Parkview Ave., Detroit...... 8t. Clair River.
Ontario Gravel Freighting Co.......... 228 Sandwich St., Windsor, Ont...| S8t. Clair River.
Mich. Pressed Brick Co............... 4500 Lawton Ave., Detroit........ Detroit.
TRAP ROCK PRODUCERS, 1922 , INDEX.
Operator. Office. Quarry.
Dickinson County:
County Road Commissioner........... Iron Mountain.......... Mine rock from stockpile.
Marquette County:
City of Negaunee .| Negaunee............... Negaunee.
Olivine Co......... .| Marquette............... Marquette.
Beaver Granulith C Negaunee............... Negaunee.
City of Ishpeming........... Ishpeming.............. Ishpeming.
Advance Industrial Supply Co .| Chicago, Il............. Marquette.
City of Marquette................ .| Marquette.............. Marquette.
Marquette Co. Road Commissioners....| Marquette.............. Marquette.
Ontonagon County:
Blumgren, J. E., Estate............... Norway................ Bergland.
Iron County:
Iron Co. Road Commissioners..........| Crystal Falls............ NW. of NE. Sec. 7 43-32,
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