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COAL.*

Coal mining began in Michigan as early as 1835 but no
records of production were kept until 1860, when
Michigan was credited with an output of 2,320 tons. Ten
years later the production reached 28,150 tons. In 1880,
it was 100,800 tons and for the two following years it
exceeded the 100,000 ton mark. A sharp decline began
in 1883 and in 1884 the production fell to only 36,712
tons and it was not until 1895 that the production again
exceeded 100,000 tons. In 1897 the Saginaw and Bay
county coal fields were opened and the production
reached 223,592 tons. After this the industry grew
rapidly, the production in 1901 being 1,241,241 tons.
The maximum production of 2,035,858 tons was attained
in 1907. Since that year the production has gradually
fallen until in 1915 it was only 1,069,672 tons.

Most of the coal is produced in Bay and Saginaw
counties, these two counties in 1915 producing
respectively 503,002 and 511,184 tons or together 94.5
per cent of the total output of the state. The decrease is
chiefly due to competition from higher grade and more
cheaply mined coals from Ohio, Pennsylvania and West
Virginia. The average cost of mining coal in Michigan,
(see table) from 1910 to 1914 inclusive ranged from
$1.89 to $1.99 per ton. The cost in Ohio averages less
than $1.00 per ton. The Michigan operator is protected
by differential freight rates varying from $.75 to $1.40 per
ton for coals from Ohio and about $.25 additional for
coals from West Virginia. The lower cost of mining,
however, enables the Ohio and West Virginia operators
to deliver coal at most points in the southern part of the
Southern Peninsula at prices ruinous to the Michigan
operators. In addition the Ohio coals are of higher
average quality.

The markets of the Michigan operators are largely
restricted to the central and northern portions of the
state. Prior to 1903, less than 10 per cent of the coal
was mined by coal cutting machines. Five years later,
the percentage had increased to 29.2 per cent, in 1910
to 45.5 per cent, in 1914 and 1915 to 77.8 per cent and
76.1 per cent respectively.

Up to 1904, the coal cutting machines were chiefly of the
pick or puncher type. The chain breast machines were
then introduced but this type was not so widely used as
the pick or puncher type for it is not well adapted to the
thin coal seams and the weak roofs which obtain in
Michigan. The so-called short wall machine was
introduced in 1910 with such success that it threatens to
displace all other types.

The problem of the Michigan operators is to reduce
mining costs. In 1915 the average cost per ton of coal
mined was $1.77, or $.22 less than in 1914. This
decrease is said to be due largely to the introduction of
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more efficient types of the short wall coal cutting
machines.

*For a more complete report of the coal industry in Michigan see
Publication 19 (Geol. Ser. 16), Mineral Resources of Michigan for
1914.
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GROWTH OF LIMESTONE INDUSTRY.

The limestone industry in Michigan made a relatively
rapid growth after 1899, but the period of most rapid
growth was after 1904. In 1899 the total value of the
product including lime was only $281,769, while in 1915
the total value exclusive of lime, which amounted to
$349,979, was $828,766. The total value of lime and
limestone products in 1915 was 7.7 times that in 1899.
The gain, exclusive of lime, in 1915 was $370,805, or
25.4 per cent.
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The chief increases were in stone for blast furnace flux,
the manufacture of soda ash and allied products, and for
concrete and railway ballast. The production of flux
stone in 1910 was only 341,027 tons valued at
$186,046; in 1915 it was 2,254,984 tons valued at
$763,029. The increase for five years was 561 per cent
in quantity and 310 per cent in value. The large increase
in flux stone in 1915 was due to the general industrial
prosperity and the development of large deposits of high
grade limestone in the northern part of the state very
suitable for blast furnace use. This stone is successfully
invading the flux stone markets formerly dominated by
limestone from other states.

The chief decreases were in crushed stone for
roadmaking and stone for sugar manufacture.

Twenty-six quarries were in operation in 1915. Some
quarries chiefly small ones, were idle but the loss was
compensated by the opening of new or the reopening of
old quarries. The Great Lakes Stone & Lime Co.
completed their crushing plant at Rockport and began
active operation in 1915. Their stone is high calcium
limestone, bituminous, and very fossiliferous. The
Cheboygan Limestone Products Co. opened a quarry
near Mackinac City in high calcium beds belonging to
the Dundee limestone.

Owing to the purity and favorable situation of the
limestone deposits near water, in which the more recent
and larger quarries have been opened, it is very
probable that the limestone industry in Michigan will
continue to make a steady and rapid growth. With the
return of more normal conditions in the iron industry, the
season of 1915 proved to be the greatest in the history
of the limestone industry in Michigan.

PRODUCTION AND VALUE OF LIMESTONE IN MICHIGAN, BY TSES, 1899-1914.
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GROWTH OF LIME INDUSTRY.

In the last ten years the lime industry in Michigan has
made very little growth in comparison with the limestone
industry. This is due to several causes, viz.: (1) the
growing scarcity of cheap wood fuel for burning lime, (2)
the substitution of concrete for stone and lime mortar in
construction work, (3) the rapidly growing use of gypsum
wall plaster and plaster substitutes, and (4) the
unfavorable location of suitable limestone deposits.
Formerly, owing to the abundance of wood fuel, lime
was burned at many localities in the state, but now lime
is produced only at Menominee, Manistique,
Marblehead, and Rexton in the Northern Peninsula, and
at Alpena, Afton, Petoskey, Bay Shore, and Charlevoix,
and near Omer. No lime is burned in the southern half
of the Southern Peninsula. Most of the exposures of
limestone are in the northern part of the state relatively
distant from large markets and the consequent high
transportation charges make it difficult for Michigan
operators to compete with lime producers in Ohio,
Indiana, and lllinois, situated near cheap coal fuel
supplies.

Concrete mortar is more easily and rapidly handled than
stone and lime mortar and has largely replaced these
materials in the building trades. For similar reasons,
gypsum plasters and plaster board have replaced sand
lime mortar for plastering.

Most of the lime produced is of the "hot" variety, but
considerable mild magnesian lime is burned at
Manistique, Marblehead, Petoskey, and Bay Shore.
Hydrated lime is produced at Afton, Charlevoix, and
Manistique.

The total production in 1915 was 81,359 tons valued at
$349,979 as compared with 66,507 tons valued at
$287,648 in 1914. This represents a gain of 22.3 per
cent in quantity and 21.7 per cent in value. The average
price in 1915 was $4.29 per ton, or $.04 less per ton
than in 1914.
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SANDSTONE.

The value of the annual production of sandstone in
Michigan decreased from $188,073 in 1902 to only
$12,983 in 1911. In 1912 and 1913 there were slight
increases, the total value of the output in each of these
years being $16,438 and $19,224 respectively. In 1914
there was but one operator and in 1915, two, hence no
figures on production and value are given.

The decline of the sandstone industry in Michigan may
be ascribed (1) to the poor quality of much of the
sandstone, (2) to the substitution of concrete in
construction work and, (3) to the greater use of brick and
artificial stone.

Quarries were formerly operated in Coal Measure
sandstones near lonia and Grand Ledge and at many
places in the Marshall sandstone in Calhoun, Hillsdale,
Jackson, and Huron Counties. Most of the sandstone in
these formations, upon exposure to the weather for a
few years, alters uniformly or in spots to an unsightly
yellow color. The sandstone near lonia, however,
though soft and friable is streaked and mottled with red,
orange, and yellow and makes a pleasing appearance in
buildings. Some rubble and riprap incidentally are
produced from the Lower Marshall by the Wallace Co.
near Port Austin, Huron county.

The production of sandstone for 1915 was derived from
the Jacobsville formation, apparently the local equivalent
of the Lake Superior or Upper Cambrian sandstone, and
from the Lower Marshall. Extensive quarrying
operations have been carried on for a number of years
near Jacobsville, Houghton county, but the Portage
Entry Redstone Co. is now the only active operator. The
"redstone"” or "brownstone" of the Jacobsville sandstone
is well cemented, permanent in color and pleasing in
appearance, but the great distance of the beds from
markets is a serious obstacle to their development.

Formerly much sandstone was quarried for foundations
but now concrete has largely replaced stone for such
purposes because of the cheapness of concrete and the
rapidity and ease with which it can be handled. Front
and fancy brick are relatively cheap and very artistic
effects may be obtained by their use. They have largely
supplanted stone as a building material, and very
probably the sandstone industry in Michigan will not
regain its former importance.

SEROBUCTION AND VALUE OF SANDESTONE 1N MICTIGAN, 18001515

REprap.

GRINDSTONES AND SCYTHESTONES.

Although Michigan ranks second to Ohio in the
production of grindstones and scythestones, the latter
state produces about eight times as much as Michigan.
The "grit" or "grindstone" occurs in the lower part of the
Marshall formation in Huron county. The Wallace
Company of Port Austin and the Cleveland Stone
Company operate quarries at Eagle Mills and Grindstone
City respectively, where the gritstone occurs in low-lying
and thinly drift covered ledges near the shore of Lake
Huron. The surface deposits are removed by stripping,
and the stone is cut by channelling machines into square
blocks eight feet or more in thickness. These are split
with wedges along the bedding planes into thinner slabs
which are loaded on cars by derricks, then taken to the
mills for sawing into grindstones. The grindstones vary
in size from very small ones a foot in diameter up to
those seven feet in diameter with a 14-inch face. The
broken stone is worked up into various grades of
scythestones.

As there are but two producers no tables of production
and value can be given.
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Michigan has very large sand and gravel resources. The '
most important deposits occur in the form of ridges The amount and value of salt produced in Michigan in
known as "hogbacks" or eskers, in irregular hills, called 1915 were greater than any previous year. The total
kames, in out-wash plains and deltas, and in old beach quantity produced in 1915 was 12,588,788 barrels or
ridges, features resulting from the last glacial invasion. 917,812 barrels more than in 1914. The value in 1915
Only a small portion of the sand and gravel resources was $4,304,731 or nearly $1,015,726 more than in 1914.
have been developed. The chief developments are in The large gain was due not only to the increase in
the vicinity of cities, in river channels, and along the production but to a considerably higher average price
shores of the Great Lakes where means of per barrel. The average price in 1915 was $0.342 per
transportation are favorable. Large pits are locally barrel or $0.039 more than in 1914. Since 1905 the
developed in building state award roads. The chief average price per barrel has risen from $0.196 per barrel

localities and counties in order of importance are: to $0.342 per barrel.

Detroit and St. Clair rivers and Kent, Washtenaw, . . . .
Macomb, Ingham, Livingston, Manistee, Oakland, g;o:n 1.880 to 18t92f’ l\flcdhlgznnhe:crj] fl'rsségar,llk \'2 mm&d
Berrien, Jackson, Kalamazoo, and Calhoun counties. >tales in amount ot proguction. X » N€ .

first rank and held it continuously, with the exception of

In 1915 Michigan produced 3,776,726 tons of sand and 1901, until 1905 when Michigan regained the leadership.
gravel valued at $1,036,739. This represents a gain of Michigan has since held first rank with the exception of
18,747 tons and a loss of $107,032 in value. The chief the years 1910 and 1911.

increases in quantity were in glass and molding sand,
engine sand, and gravel and the chief losses in building
sand and paving sand. There were but two producers of
glass sand in 1915, hence figures of production and
value are not given.
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The center of the salt industry in Michigan thirty years
ago was in Saginaw valley, especially along Saginaw
river from Saginaw to Bay City. The industry was carried I ) i —

on in connection with the saw mills. More than 100 mills —— ey T Mt TRemen) e
utilized their waste steam and fuel in evaporating natural ™ LA BT oo : | Twaee
brine obtained from the Upper Marshall sandstone. With | o, - :
the decline of the lumber industry in Saginaw valley, the County. | Quantity. | Valua,
salt industry has become relatively unimportant. Barzels Wl

The chief salt producing districts are along the Detroit-St. fibuiis EEIEI LR PP | LIRG 0T | 8741, 147 : 12,18 1.7

. .
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TR
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Glair rivers and at Ludington and Manistee. In these il
districts artificial brines are obtained by forcing water 5
through casings down to the salt beds and then back to
the surface.

...... b dad :
1 dl=s 50T oh 50 20.75
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In 1915, Wayne county produced 6,977,500 barrels of Tews. | 1,762,430 |
salt valued at $1,088,507, or less than $0.16 per barrel. T —

Much of the brine is used directly in the manufacture of

soda ash, black caustic, etc., and this accounts for the

abnormally low price of the salt per barrel. In 1915, St. CEMENT.

Glair county produced 2,429,889 barrels of salt valued at

$1,899,712, or over $0.78 per barrel. In this county, a Growth of Industry.

large part of the product is table and dairy salt and this
accounts for the abnormally high average price.

Less than 1,000,000 barrels of Portland cement were
made in the United States in 1895, a little more than a

Rock salt is mined by the Detroit Rock Salt Co. at fifth of the present production of Michigan. In 1895, the
Oakwood, a small suburb on the west side of Detroit. rotary kiln, using powdered coal as a fuel, was
The salt is obtained from a 20-foot bed at the depth of successfully introduced, and inaugurated the present era

of concrete construction. Growth from 1895 to 1907 was
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phenomenal, the production in the latter year nearly
reaching 48,000,000 barrels. The financial depression
of 1907 caused a temporary check, but growth was
resumed the following year and continued almost
uninterruptedly up to 1913 when the maximum of
88,689,377 barrels were produced. Over production in
1913 followed by general business depression in 1914
caused decreases in production for 1914 and 1915, the
total production being respectively 86,437,956 and
85,914,907 barrels.

A vertical kiln plant was erected near Kalamazoo,
Michigan, as early as 1878 for manufacturing cement
from marl and clay. The enterprise failed in 1892
because of the high cost of production. The Peerless
Portland Cement Co., in 1896, erected a vertical kiln
plant at Union City, Branch county, and began the
successful manufacture of cement from marl and shale.
By 1902, however, rotary kilns replaced the old vertical
types. In 1897 the Bronson Portland Cement Co.
erected a plant at Bronson, Branch county, and next
year the Coldwater Portland Cement Co., now the
Wolverine Portland Cement Co., built a plant at
Coldwater and Quincy, also in Branch county.

The "boom" years of the Portland Cement industry in
Michigan were between 1899 and 1901, twenty
companies being organized in this period for the
manufacture of cement from marl. Some companies
made very elaborate plans but never got beyond that
stage. Only ten reached the productive stage and but
five are now in operation. Since 1896, thirty-four
different cement plants have been projected or built in
Michigan. Twelve are now in operation.

Raw Materials.

In Michigan, the principal raw materials for the
manufacture of Portland cement are marl and limestone,
and clay and shale. A small quantity of gypsum is also
used. The early companies planned to use marl and
clay or shale. Limestone has been substituted for marl
by some of the companies on account of the great
increase in kiln capacity secured through its use. Of
eleven plants, seven are using marl and clay and four
limestone and shale or clay.

The following table shows that Michigan produced
4,765,295 barrels in 1915 as compared with 4,285,345
barrels in 1914, an increase of 479,949 barrels.
Shipments increased from 4,218,429 barrels in 1914 to
4,727,768 barrels in 1915, a gain of 509,339 barrels.
Both production and shipments were the largest in the
history of the industry in Michigan. The value of cement
sold in 1915 was $4,454,608, as against $4,064,781 in
1914, a gain of $389,827. The average price in 1915
was $0.942 per barrel or $0.022 per barrel lower than in
1914.

PRODUCTION, VALUE, ETC, OF PORTLAND CEMENT IN MICHIGAN ANT UNITED STATES,

GYPSUM.

The annual production of gypsum in Michigan from 1868
to 1890 never reached 75,000 tons. The growth of the
industry began in 1891, and the production reached
139,557 tons in 1892. The financial depression in the
United States in 1892-3 caused a decrease in the
production to only 66,519 tons in 1895. Growth was
resumed the following year and in 1899 the production
reached 144,776 tons. From 1899 to the present the
growth has been almost uninterrupted. The maximum
production of 423,896 tons was attained in 1913. The
production decreased to 393,006 in 1914, and to
389,791 in 1915.

The growth of the industry is chiefly due to the invention
of wall plaster, plaster board, fire-proofing, calcimines,
and various cements. From 1869 to 1887, more than 50
per cent of the mine product was ground for land plaster.
Since 1887, the grinding of land plaster has become
relatively unimportant in comparison with the
manufacture of other gypsum products. Land plaster
formed but 2.5 per cent of the total production in 1915.

In 1915 there were 8 mines and 8 mills in operation.
Seven mines and mills were located near Grand Rapids
and one mine and mill at Alabaster, Arenac county.

Three gypsum beds are worked in Kent county. The two
upper beds, respectively 6 and 12 feet in thickness, are
near the surface. The first is quarried and the second is
both quarried and mined. The third bed about 22 feet
thick, is about 60 feet below the second, and is mined.
At Alabaster, the gypsum bed is from 18 to 23 feet thick
and is quarried on an extensive scale.

A higher bed has been discovered south of Alabaster in
the vicinity of Turner, Twining, and the deserted village
of Harmon City, Arenac county. Itis from 50 to 100 feet
above the Alabaster bed. This bed is known as the
Turner bed and appears to be from 5 to 22 feet thick.
Test holes north of Alabaster show the presence of a
number of deeper gypsum beds from 5 to 25 feet in
thickness. Thick gypsum beds are reported by well
drillers at lonia, lonia county, and near Cass City,
Tuscola county. Beds 6 to 12 feet in thickness were
struck in shallow wells at Bellevue and Eaton Rapids,
Eaton county. Gypsum was formerly quarried on the
west side of St. Ignace peninsula.
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Gypsum also occurs on the east side of the peninsula
and on St. Martin's Island.

For a more complete report on the gypsum industry in
Michigan, the reader is referred to Publication 19, (Geol.
Ser. 16) Mineral Resources for 1914.
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CLAY.

The clays of Michigan are of three general classes, viz.:
(1) morainic or drift clays (2) lake clays and (3) river silts.
Deposits of kaolin or china clays are not known in
Michigan and the chances for the occurrence of
commercial deposits of such clays appear to be small.
Deposits of kaolin have been reported at various places
in the Northern Peninsula, but these as far as
investigated, proved to be white or calcareous lake clays
of the slip variety. The morainic clays—boulder and till
clays, are always calcareous, some of them being very
high in lime. The lake clays are generally less
calcareous but locally, as in limestone areas, they may
contain a large percentage of lime. The river silts are
the least calcareous but they are usually gritty. On
account of the high content of lime most of the clays
burn white. In many beds, however, there is an upper
portion relatively free from lime which burns red, and a
lower one very high in lime which burns white or cream
color. The absence of lime in the upper portion is due to
leaching.

The morainic or drift clays contain pebbles, and boulders
hence the name "boulder clay," and locally lime
concretions. Screening and washing have been
resorted to in some cases but the extra expense is
generally prohibitive except in districts where good clays
are wanting or where the clays possess exceptional
burning qualities. The lake clays are comparatively free
from pebbles and coarse sand but some contain much
very fine 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 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 West Detroit have been
developed very extensively for making common brick.
Important developments have also been made near
Paines and West Saginaw, Saginaw county, and at
numerous places in Lenawee, Monroe, 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 is also reported 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. Itis
mined chiefly near Rockland, Ontonagon county, and
shipped to potteries in Ohio and other states for glazing.
The great distance of the beds from the centers of the
pottery industry is an effective obstacle in retarding
development. In some years a small amount of clay is
sold for medicinal purposes.
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POTTERY.

From 1899 to 1904, the development of the pottery
industry in Michigan was erratic, the total value
increasing from $29,741 in 1899 to $83,098 in 1902 and
then decreasing to only $40,621 in 1904. Since then the
industry has made a substantial growth every year and
the value in 1915 was the largest in the history of the
industry. In 1909, the total value was $95,439 and in
1915, $521,989, or over five times that of 1909. The
largest gain was made in 1915, the value increasing
from $265,194 to $521,989, a gain of 96.7 per cent.

The products are chiefly flower pots, white ware, and
porcelain electrical supplies. Of six firms, three, the
Detroit Flower Pot Co., Anton Hupprich of Detroit, and
the lonia Pottery Co., manufacture flower pots almost
exclusively. The Jeffery-DeWitt Co., of Detroit,
manufactures various porcelain products—sanitary
ware, insulators, tumbling jars, crucibles, etc. The
Mount Clemens Pottery Co., Macomb county,
manufactures decorated ware.

The clays used for the manufacture of flower pots are
obtained from Michigan but those used for porcelain
electrical supplies and white ware are imported from
other states or countries.

STnedued in e totsl.

BRICK AND TILE PRODUCTS.

Raw materials. Most of the surface clays (see Clay) in
Michigan are of low grade and of three general classes,
(1) morainic or drift clays, (2) lake clays, and (3) river
silts. The morainic clays are usually calcareous,
generally containing from 10 to 15 per cent of lime.
They, also contain sand, pebbles and boulders, hence
the name boulder clay. Due to their sandy or calcareous
nature, most of the clays are adapted for making
common brick and tile or low grade pottery. The high
lime content causes most of the clays to burn white or

cream colored. In some places, leaching has removed
the lime to the depth of a few feet and clay from this
surface portion burns red.

Exposures of clay or shale beds suitable for the
manufacture of fire, vitrified and front brick, vitrified tile,
fire-proofing and other higher grade products are not
abundant. Near Rockland, Ontonagon county, some of
the lake clays belong to the slip varieties and are used
for glazing pottery. At Grand Ledge, Jackson, Corunna,
near Bay City and Flushing, shales belonging to the coal
measures have been utilized for vitrified and front brick,
vitrified tile, sewer pipe, conduits, fire-proofing, etc. A
project for the manufacture of front brick from Coal
Measure shales is now under way at Williamston. The
Baker Clay Products Co., at Grand Ledge have a
modern plant equipped with continuous kilns and have
begun the manufacture of front brick.

Production. In 1915, the value of brick and tile products
in Michigan was $2,248,068, exclusive of pottery, as
compared with $2,434,872 in 1914. This represents a
decrease of $186,804 or 7.6 per cent. The quantity of
common brick increased from 269,154,000 in 1914 to
277,399,000 in 1915, a gain of 3.7 per cent. The value
however, decreased from $1,633,216 in 1914 to
$1,461,188, a loss of $172,028 or 10.5 per cent. The
average price of common brick in 1915 was only $5.23
as against $6.07 in 1914. The value of drain tile
decreased from $421,941 in 1914 to $305,156, a loss of
$126,785 or 30 per cent. The cause of the decreases in
many of the smaller plants was the abnormally wet
season, which prevented operation.

The manufacture of common brick has made great
development in the vicinity of Detroit where extensive
beds of suitable lake clays occur.

In 1915, of a total of 277,399,000 common brick,
225,015,000 were made in Wayne county. Drain tile is
next to common brick in importance with a reported
value of $305,156. Sewer pipe is manufactured on a
large scale at Grand Ledge and Jackson, but there are
only two producers, hence no figures of production and
value are given. Grand Ledge is also the chief center in
the state for the production of drain tile. The
manufacture of front brick in Michigan is in its infancy but
with one new plant in operation at Grand Ledge and
another being promoted at Williamston, the industry bids
fair to become an important one. This will meet a great
need in the state, since large quantities of front brick are
annually imported from bordering states.

ANNUAL PRODUCTION OF BRICK ANT TILE PROTUCTS IX
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SAND LIME BRICK.

The growth of the sand lime brick industry has been in
the average output of the plants rather than in the
number of plants. In 1904 ten plants were in operation
and in 1915, eleven. In 1904, ten plants produced
9,886,000 common brick and in 1915, eleven plants
produced 46,513,000 or over 4% times as many. The
average price of common brick in 1904 was $6.64 per
thousand, but in 1910 it had fallen to only $5.81 per
thousand. The price in 1915 was $6.04 per thousand.

MINERAL AND SPRING WATERS.

The amount and value of mineral and spring waters
produced in Michigan fluctuate greatly from year to year.
The principal factors affecting the production are (1)
general business conditions, (2) local conditions
affecting municipal supplies. The largest decreases in
production in Michigan occurred in the general business
depression of 1906 and 1907 and of 1914. The
municipal water supplies in certain cities are unsafe or
unpalatable, and consequently a thriving business of
vending spring waters has grown up in these cities.
During the past three or four years, the quality of the
supplies has been greatly improved through the
installation of filtration plants or the development of new
sources.

A general though intermittent decrease in the production
of mineral and spring waters in Michigan has occurred
since 1902, the production falling from 8,653,690 gallons
in that year to only 884,893 gallons in 1913. The
production in 1914 and 1915 was respectively 931,343
gallons and 913,765 gallons.
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NATURAL GAS.

Michigan produces very little natural gas, and most of
this is produced in the southeastern part of the state in
Macomb, Oakland, and St. Clair counties. Gas also
occurs in Manistee county. In Oakland and Manistee
counties the supply is obtained from the surface
deposits. The gas usually occurs in small volume and
under low pressure. The source of the gas is
presumably the bituminous and petroliferous Devonian
formations which underlie these counties. The wells are
usually sufficient only for a family or two and usually last
for a number of years. Some wells "play out" in a few
weeks, others last for many years. In Oakland and
Macomb counties 25 or 30 of such wells are utilized by
farmers for heating and lighting. According to reports
the gas wells in the vicinity of Warren and Royal Oak in
these counties have been declining rapidly in volume
and pressure during the past two years.

There are many artesian wells around Portage Lake,
Manistee county, which yield considerable gas. In 1913,
a gas well was struck near Onekama on the north side of
the lake. It yielded a large volume of gas under a
pressure of nearly 190 pounds per square inch. Some
of the other wells yield sufficient quantities of gas for
heating and lighting one or more dwellings.

In the Port Huron oil field, oil is obtained from the
Dundee limestone at depths varying from about 500 to
710 feet and many of the wells yield gas along with the
oil. The wells of the G. B. Stock Xylite Grease & Oil Co.
yield gas more than sufficient for pumping the wells. A
number of the wells of the Michigan Central Oil & Gas
Co. are reported to yield from 20,000 to 40,000 cubic
feet of gas per day under pressures varying from 125 to
over 250 pounds per square inch. A project was under
way for utilizing the gas in lighting a small suburb of Port
Huron. A number of other wells in and about the city
bored for oil or water also yield more or less gas, which
has been utilized for domestic and industrial purposes.

At Mt. Clemens, some of the mineral wells yield gas
nearly sufficient for heating the boilers used in pumping.

The following table shows the production of natural gas
for the past five years:
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PETROLEUM.

Oil has been found in small quantities at many places in
Michigan, notably at Port Huron, Allegan, and Saginaw.
At Port Huron there are about thirty productive wells, but
they are very small, the average yield being about one
half barrel per day. The depth to the oil horizon in the
vicinity of Port Huron is from about 500 to 650 feet. All
of the wells yield gas which is utilized in operating the
wells. A part of the oil is used by G. B. Stock Xylite
Grease and Oil Co. in the manufacture of lubricants.
The oil horizon at Allegan is about 1,300 feet in depth
and at Saginaw 2,300 to 3,000 feet. The flows of ol
were similar in quantity to those obtained at Port Huron
but the greater depth made operation impracticable.
There are but two producers of oil, hence figures of
production are not given.

The reader is referred to Publication 14 (Geol. Ser. 11),

Occurrence of Oil and Gas in Michigan. Publication 19,

(Geol. Ser. 16) Mineral resources of Michigan for 1914,

contains a history of the developments in the Port Huron
oil field up to 1915.

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
guantities of amygdaloidal trap is produced incidentally
in copper mining. The trap rock from Marquette county
is harder, tougher, and less altered than that from the
copper mines. The inferior wearing qualities of the
amygdaloidal trap however is partially compensated by
superior cementing power.

Most of the quarry product is crushed for road material
and concrete. In some years a small amount is sold for
rip rap. The great distance from markets is a serious
obstacle to the development of the trap rock resources
of the state.
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SHALE.

Shale is quarried in Michigan for use in making Portland
cement and vitrified and front brick, sewer pipe, conduit
and vitrified tile. It is quarried for Portland cement near
Coldwater, at Paxton, Alpena county, and in Charlevoix
county, and for the manufacture of ceramic products at
Grand Ledge, (Eaton county), Jackson, Corunna
(Shiawassee county), and Flushing, (Genesee county).
A project is now under way for the development of shale
beds at Williamston for the manufacture of front brick.

Excellent exposures of Coldwater shale occur at
Richmondville, Sanilac county, and along the shore of
Lake Huron from Forestville to White Rock in Sanilac
and Huron counties. Numerous exposures also occur
near Coldwater, Union City, Quincy, and Bronson,
Branch county. A number of exposures of Antrim black
shale occur in Charlevoix, Cheboygan and Alpena
counties. Exposures of the blue Bell shale of the
Traverse formation occur near Rockport, Alpena county
and near Bell, Presque Isle county.

GRAPHITE.

Graphitic slate is quarried about 9 miles from L'Anse,
Baraga county, by the Northern Graphite Works and the
Detroit Graphite Company of Detroit. The graphitic
material is ground for paint. The mines have not been
operated during the past three years.

QUARTZ.

Vein quartz is mined near Ishpeming by the Michigan
Quartz Silica Co. of Milwaukee and ground chiefly for
wood filler and paint. Some of the product is used in
making polishes. The quartz rock is practically pure
silica. The mills are located at Ishpeming, Michigan, and
at Milwaukee, Wisconsin. There is but one producer
hence figures of production are not given.

MINERAL PAINTS.

Certain iron ores are mined in Iron county by Pickands
Mather Co. of Cleveland, Ohio, for the manufacture of
paint. The Acme White Lead & Color Co. of Detroit,

manufactures a large amount and a variety of mineral
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paints. These are the only producers of mineral paints,
hence figures of production and value cannot be given.
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