
 
COVER PHOTO — Stone quarry in the Engadine Dolostone 
rock strata near Trout Lake, Mackinac County.  Quarries like 

this one, usually seen idle, are often reactivated as needs 
demand.  The large boulders, left foreground, were shipped to 

Mackinac Island for lake shore erosion control. 

The Mineral Industry of Michigan 

This chapter has been prepared under a cooperative 
agreement the Bureau of Mines, U.S. Department of 
the Interior, and the Geological Survey Division of 
the Michigan Department of Natural Resources, for 
collecting information on all minerals except fuels. 

By Grace N. Broderick1

The mineral production of Michigan in 1971 was valued 
at $640.6 million, a decrease of 4.5 percent from that of 
1970.  The leading commodity in terms of value 
continued to be iron ore, followed by cement, sand and 
gravel, and copper. 

About 58 percent of the total Michigan mineral value was 
contributed by production of a wide variety of nonmetallic 
minerals; metallic minerals accounted for 34 percent; 
mineral fuels made up the remainder. 
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1Physical scientist, Division of Ferrous Metals. 

Employment.—Preliminary data for 1971 and final data 
for 1970 compiled by the Federal Bureau of Mines for 
employment and injuries in the mineral industries, 
excluding the petroleum industry, are shown in table 5. 

 

 

REVIEW BY MINERAL 
COMMODITIES 

NONMETALS 
Bromine.—Two areas were productive of bromine from 
well brines in Michigan:  Manistee and Mason Counties, 
which border Lake Michigan on the western edge of the 
State, and Midland and Gratiot Counties in central 



Michigan. Companies producing bromine were The Dow 
Chemical Co. at its Ludington and Midland plants, 
Morton Chemical Co. at its Manistee plant, and the 
Michigan Chemical Corp. at its St. Louis and East Lake 
plants.  The latter plant discontinued operations at 
midyear.  Bromine output decreased both in quantity and 
value in 1971.  Nationally, Michigan continued to rank 
second to Arkansas in bromine production. 

 

 

 
Calcium-Magnesium Chloride.—The Dow Chemical 
Co., Michigan Chemical Corp., and Wilkinson Chemical 
Corp. produced calcium-magnesium chloride from brine, 
in Gratiot, Lapeer, Mason, and Midland Counties.  
Output decreased 2 percent.  Wyandotte Chemicals 
Corp. discontinued production of calcium chloride at 
Wyandotte in December 1970.  The Dow Chemical Co. 
plans to increase capacity of its Ludington calcium 
chloride plant by about 25 percent in 1972.  Process 

changes and other modifications will cost more than $1 
million. 

 
Figure 1.—Value of iron ore, petroleum, cement, and total 

value of all minerals produced in Michigan. 

Cement.—Portland cement shipments increased 9 
percent, and value of shipments increased 3.6 percent 
over those of 1970.  Masonry cement shipments 
increased 12 percent.  Portland cement was produced at 
nine plants in seven counties (Alpena, Bay, Charlevoix, 
Emmet, Monroe, St. Clair, and Wayne); masonry cement 
was shipped from four of these plants.  Average mill 
value of portland cement was $3.22 per barrel; average 
mill value of masonry cement was $3.44 per barrel.  
Yearend stocks of portland cement at mills were 3.3 
million barrels, compared with 4.0 million barrels in 1970.  
Ninety-five percent of the portland cement shipped was 
types I and II (general use and moderate heat); the 
remainder was type III (high-early strength), type V 
(high-sulfate resistance), and expansive.  Portland and 
masonry cement consumed in the State totaled 
17,815,000 376-pound barrels and 1,271,000 280-pound 
barrels, respectively.  Portland cement was consumed 
for ready-mix concrete (64 percent), concrete products 
(13 percent), building materials (6 percent), contractors 
(12 percent), and other uses. 

Michigan is the fourth largest cement-producing State in 
the country, outranked only by California, Pennsylvania, 
and Texas.  The leading producers in Michigan were 
National Gypsum Co., Huron Cement Div.; Peerless 
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Cement Co., Div. of American Cement Corp.; and 
Dundee Cement Co. 

In December Peerless Cement Co.'s new $45 million 
cement plant in Detroit became operational.  The plant, 
which opened in May, has an annual capacity of 4.0 
million barrels.  In 1971 Huron Cement Div. was 
improving the dust collecting system at its plant at 
Alpena, and Dundee Cement Co. was installing two 
electrostatic precipitators at its plant in Dundee. 

St. Lawrence Cement Co. acquired the cement 
production facilities of BASF Wyandotte Corp. in the 
Detroit area.  Operations were conducted by Wyandotte 
Cement Inc., a subsidiary of St. Lawrence Cement Co., 
and clinker was furnished from the company's plant at 
Mississauga, a suburb of Toronto, Canada.  Wyandotte 
was replacing the 94-pound bag with a new 80-pound 
bag. 

 
Clays.—Miscellaneous clays and shale were mined at 
15 pits in 11 counties.  Output of clay and shale was 
about 1 percent less than in 1970.  Seventy-eight 
percent of the clay or shale was used in cement 
manufacture in 1971, compared with 82 percent used for 
this purpose in 1970.  The remainder was used for 
lightweight aggregate and heavy clay products.  The 
largest production was reported from Alpena, Monroe, 
Wayne, Antrim, Ottawa, St. Clair, and Saginaw 
Counties. 

Gem Stones.—Agate, native copper specimens, 
Petoskey stone, selenite, brown calcite, pyrite, and chert 
were among the small quantities of semiprecious stones 
and minerals collected in the State in 1971.  Estimated 
value of material found in 1971 increased over the 1970 
estimate, but gem stones continued to contribute only a 
very minor amount of the State's total mineral value. 

Gypsum.—Gypsum output and value in 1971 were 
1,433 thousand short tons and $5.6 million, respectively.  
The State continued to be the leading gypsum-producer.  
Crude gypsum was produced in Kent County from 
underground mines and processed at plants in Grand 
Rapids for plaster, lath, and wallboard.  In Iosco County, 
gypsum was quarried at Whittemore for portland cement 
retarder.  Quarries at Tawas City and Alabaster supplied 
crude gypsum for building material plants at National 
City, Detroit, and in other States.  Gypsum materials 
were shipped by lake transport from deepwater ports at 
National City and Alabaster. 

Iodine.—The Dow Chemical Co., the sole domestic 
producer, continued to recover crude iodine from natural 
well brines at Midland.  Production decreased 4.9 
percent from that of 1970; value increased by 48.5 
percent. 

Lime.—Seven companies produced lime at 10 plants in 
eight counties.  Leading counties were Wayne, Mason, 
and Menominee.  Leading companies were BASF 
Wyandotte Corp., Marblehead Lime Co., and Detroit 
Lime Co.  Output decreased 6 percent and was 19 
percent below the 1967 record.  The lime was used for 
steel furnaces, alkalies, water purification, and other 
uses.  The lime was consumed in Michigan, Ohio, 
Wisconsin, Indiana, and Canada. 

Magnesium Compounds.—Output of magnesium 
compounds, recovered from natural well brines, declined 
nearly 34 percent in quantity and 27 percent in value in 
1971.  The State, nonetheless, continued to lead the 
Nation in production of refractory magnesia. 

The Midland plant of Kaiser Aluminum & Chemical 
Corp., which produced magnesium oxide from 
magnesium hydroxide supplied by The Dow Chemical 
Co., was inactive in 1971.  Morton Chemical Co. is 
completing an expansion of production facilities for 
magnesium carbonate and magnesium oxide at 
Manistee.  Harbison-Walker Refractories Co. continued 
to produce refractory magnesia from purchased 
magnesium hydroxide. 

Perlite.—Crude perlite, mined in Western States, was 
expanded at plants in Iosco and Wayne Counties.  The 
material was used for roof insulation and plaster 
aggregate. 

Salt.—Salt was produced from an underground mine in 
Wayne County, and from natural and artificial brines at 
plants in Gratiot, Manistee, Midland, Muskegon, St. 
Clair, and Wayne Counties.  Output was 9 percent less 
than in 1970 and Value 1.9 percent less.  Michigan 
continued to rank fifth among the States in production of 
salt, outranked only by Louisiana, Texas, Ohio, and New 
York. 

Sand and Gravel.—Michigan continued to be a leading 
source of sand and gravel production, the second 
highest in the Nation (after California).  Tonnage 
increased 6.6 percent and was valued at $62.9 million, 
an increase of more than 15 percent over 1970.  The 
amount of sand and gravel sold or used by producers in 
1971 for building, molding, and paving increased, and 
that sold or used for fill material declined.  Nearly every 
county in Michigan reported sand and gravel production.  
In each of nine counties, output exceeded 1 million tons.  
These counties provided almost 51 percent of the State 
production. Five of these counties make up metropolitan 
Detroit and produced nearly 21 million tons.  About 92 
percent of the sand and gravel was moved by truck, and 
the remainder was shipped by rail or water.  Production 
was reported from 330 commercial and 58 Government-
and-contractor operations. 
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Stone.—Michigan, with a production of 40.7 million tons, 
ranked eighth in the Nation's output of stone.  Production 
(principally crushed limestone and dolomite) decreased 
more than 2 percent from that of 1970.  Over 92 percent 
of the production was reported from seven counties:  
Alpena, Chippewa, Emmet, Mackinac, Monroe, Presque 
Isle, and Wayne.  Much of the material (66 percent) was 
shipped by boat from company-owned ports on Lakes 
Huron and Michigan to steel mills, cement and lime 
plants, and other consumers. 

Changes in steelmaking practices (increased use of 
pellets in the blast furnace and increased use of basic 
oxygen furnaces) have changed demand for flux stone.  
Steel mills are specifying smaller product sizes; crushing 
and screening plants are being revised to produce a 
different product mix.  More crushing is required to 
produce the top size, which is now smaller, without 
producing fines in excess of market demands.  As 
shown in table 9, crushed and broken stone sold or used 
by producers for use as flux decreased from 12,973 
thousand short tons in 1970 to 10,740 thousand short 
tons in 1971. 

 

 
Sulfur.—Byproduct sulfur was recovered from crude 
petroleum by Total Leonard, Inc. (Alma), Marathon Oil 
Co. (Detroit), and Mobil Oil Co., Inc. (Woodhaven).  
Shipments remained about the same as in 1970, but 
value of output declined by more than 12 percent. 

Vermiculite.—Crude vermiculite, mined outside the 
State, was exfoliated at a plant in the Detroit area.  It 
was sold for use in loose fill insulation, plaster 
aggregate, concrete aggregate, and for agricultural and 
other uses. 
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METALS 
Copper.—Production of copper, in terms of recoverable 
metal, was 17 percent less than in 1970, and its value 
was 25 percent lower.  The White Pine Copper Co., a 
subsidiary of the Copper Range Co., continued to be the 
only producer of primary copper in Michigan.  A strike at 
the mine, which started August 1, was terminated on 
September 24.  The White Pine mill has a total 
concentrating capacity of 25,000 tons of ore per day, 
and adequate smelter capacity to process the output of 
the concentrating plant.  Early in 1971, a small plant to 
recover copper from slag, a smelter waste product, was 
completed. 

 
Iron Ore.—Iron ore shipments in 1971 were 11.8 million 
long tons, a decrease of 9.7 percent from the 13.1 
million long tons shipped in 1970.  The average 
weighted mine value for Michigan usable iron ore 
shipments in 1971 was $13.51, compared with $12.90 in 
1970.  Iron ore continued to be the leading commodity in 
the State in terms of total mineral value. 

About 90 percent of the crude ore production in 1971 
came from four open pit mines:  The Empire, Republic, 
and Tilden mines in Marquette County, and the 
Groveland mine in Dickinson County.  The remaining 
production came from two underground mines:  The 
Mather mine in Marquette County and the Sherwood 
mine in Iron County.  The Tracy underground mine of 
Jones & Laughlin Steel Corp., near Negaunee in 
Marquette County, ceased mining in January and 
completed shipments from stockpile in July.  Other 
closed mines still shipping from stockpiles were the Cliffs 
Shaft mine and Humboldt mines in Marquette County, 
and the Homer and Wauseca mines in Iron County. 

Cleveland-Cliffs Iron Co. plans to develop a hematite 
taconite mine and pellet plant near Ishpeming in the 
Upper Peninsula.  The Tilden Project, as it is called, 
would double the company's domestic iron ore pellet 
output by mid-1974. 

 

 
Pig Iron and Steel.—Pig iron and steel were 
manufactured in the Detroit area.  Pig iron shipments 
and value decreased 2.5 percent but increased 6.7 
percent, as compared with 1970.  According to the 
American Iron & Steel Institute, Michigan produced 
9,069 thousand short tons of steel in 1971, compared 
with 9,547 thousand short tons of steel in 1970. 

Silver.—Silver was recovered from copper ore mined at 
the White Pine mine.  Concentrates from a silver-
recovery circuit in the White Pine mill were shipped to an 
outside smelter for silver recovery.  Output of silver in 
1971 was 25 percent less than in 1970, and value was 
34 percent less than in 1970. 

MINERAL FUELS 
Natural Gas and Natural Gas Products.—Natural gas 
was produced in 22 counties from both gas and oil wells; 
about 89 percent came from six counties—Calhoun, 
Hillsdale, Jackson, Macomb, Otsego, and St. Clair.  
Marketed production of natural gas decreased nearly 34 
percent from that of the previous year.  Proved natural 
gas reserve estimates of the American Gas Association, 
Inc. (AGA), for 1971 list 1,016,482 million cubic feet for 
Michigan, a gain of 76,811 million cubic feet.  Gas-liquid 
reserves, according to AGA, increased from 9,903 
thousand barrels in 1970 to 12,584 thousand barrels, a 
gain of 2,681 thousand barrels. 

Peat.—Michigan again led the Nation in peat production 
accounting for about one-third of the U.S. total.  
Production, which increased from 156,699 short tons in 
1970 to 209,835 short tons in 1971, was obtained from 
11 counties.  Seventy-nine percent of the State total 
came from Lapeer and Sanilac Counties; other peat-
producing counties were Allegan, Eaton, Ingham, Kent, 
Mecosta, Monroe, Oakland, St. Joseph, and 
Shiawassee. 

Sales totaled 202,189 short tons in 1971, compared with 
166,950 short tons in 1970, and the average value of 
peat produced in Michigan increased from $11.36 per 
ton in 1970 to $12.35 per ton in 1971.  Ninety-three 
percent of the total output was used for general soil 
improvement; the remainder was used as an ingredient 
for potting soils, for mushroom beds, and packing 
flowers, etc.  Slightly over 80 percent of the peat sold 
was in packaged form.  Reed-sedge peat accounted for 
77 percent of the total sales; humus peat, 15 percent; 
and moss peat, 8 percent. 

Petroleum.—Petroleum was produced in 46 counties, 
and more than half of this production came from five 
counties—Calhoun, Jackson, Hillsdale, Otsego, and St. 
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Clair.  Production of 11,893 thousand barrels 
represented a gain of 1.7 percent over the 1970 figure.  
Reserves of crude oil, according to the American 
Petroleum Institute, were 58,765,000 barrels on 
December 31, 1971, an increase of 13,150,000 barrels 
over that of the previous year. 

Total Leonard, Inc. began constructing a $6 million 
hydrocarbon platforming unit at Alma, Mich.  The plant 
capacity is expected to be 20,000 barrels of gasoline per 
day.  The crude oil comes from northern Michigan and 
Canadian oilfields. 

When new gas line connections are completed in the 
northern Michigan gasfields, it is expected that the 
northern part of the Lower Peninsula will change from a 
gas-importing area to an area exporting gas to the 
southern Michigan industrial areas. 

 

 

 

 

ENGADINE DOLOSTONE 
Large tonnages of high-purity low-silica dolostone of the 
Engadine Group (Silurian Niagaran Series) are present 
near the shores of Lake Michigan and Lake Huron in 
Schoolcraft, Mackinac, and Chippewa Counties of the 
Upper Peninsula of Michigan.  Reserves of 100 to more 
than 300 million tons are located at Engadine, Rexton, 
Ozark, and Kenneth, southeast of Gould City, and 
northwest of Hessel in Mackinac County.  Similar 
reserves are found south of Stalwart and on eastern 
Drummond Island in Chippewa County.  Lesser reserves 
are located near Gulliver in Schoolcraft County and at 
Gatzville and DeTour Village in Chippewa County. 

The dolostone is quarried extensively by three major 
corporations for use as flux stone in the manufacture of 
high quality steel at steel centers in the Lower Great 
Lakes region and by a fourth firm for fill and riprap 
material.  Large tonnages of the dolostone are produced 
for concrete aggregate for highway construction as well 
as for magnesium lime burning.  Quarry operations are 
located near Gulliver, Rexton, and Cedarville and on 
eastern Drummond Island.  In addition, several small 
abandoned quarries were located throughout The 
Engadine outcrop belt in the Eastern Upper Peninsula.  
These were formerly worked for lime, foundation stone, 
and road metal. 

The lower 100 feet and upper 50 feet of the Engadine 
Dolostone is characterized by very massive bedding. 
Maximum thickness of the formation is about 225 feet at 
a point six miles east of Cedarville where the strata dips 
southward under the waters of Lake Huron.  The 
dolostone is characterized by its distinctive white or light 
gray color and its uniform crystallinity.  Chemically, it is 
almost pure dolomite with silica content less than one 
percent in many places. 

The Engadine Dolostone is stratigraphically equivalent, 
at least in part, to the Racine dolomite of Wisconsin and 
the Amabel and Guelph formations of Ontario.  The 
hardness and weather resistant nature of the Engadine 
has often left it as the cap rock of a very prominent 
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escarpment extending from the Door Peninsula in 
Wisconsin, across the Upper Peninsula of Michigan, 
traversing Cockburn and Manitoulin Islands, and forming 
a very conspicuous landscape feature throughout the 
Bruce Peninsula of Ontario. 
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SELECTIVE REFERENCES 
Michigan Geological Survey Publications 

Rominger, Carl (1873), Paleozoic rocks of the Upper Peninsula:  
Volume 1, Part 3 (pp. 31-40). 

Smith, R. A. (1915), Limestones of Michigan:  Publication 21, 
Geological Series 17. (pp. 17, 151-52, 206, 234, 240-41, 260-
61, 286-87). 

VerWiebe, Walter A. (1927), Geology of Chippewa County, Michigan:  
Unpublished Geological Survey report, (pp. 32-38). 

Poindexter, O. F. (1940), Unpublished Dolomite maps (3) with analysis 
of selected samples. 

University of Michigan 
Ehlers, G. M. (1930) Stratigraphy of the Niagaran Series of the 

Northern Peninsula of Michigan:  Papers on Paleontology 
No. 3, Museum of Paleontology, University of Michigan, Ann 
Arbor, 1973. (pp. 263-283). 

Michigan Basin Geological Society  
Annual Field Trip Guide Book 

Ehlers, G. M and Kesling, R. V. (1957) Silurian Rocks of the Northern 
Peninsula of Michigan:  (p. 23). 

PHOTO:  Quarry at Ozark, Mackinac County.  SW NE 8, T43N, 
R5W.  Reprap production by Howes & Howes, Kalena, 
Michigan for pier construction on Mackinac Island.  September 
1967. 

STATE OF MICHIGAN 
WILLIAM G. MILLIKEN, Governor 

DEPARTMENT OF NATURAL RESOURCES 
A. GENE GAZLAY, Director 

GEOLOGICAL SURVEY DIVISION 
ARTHUR E. SLAUGHTER, State Geologist and Chief 

NATURAL RESOURCES COMMISSION 
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ROBERT M. BOUDEMAN, Hickory Corners, 1973-75 
CARL T. JOHNSON, Grand Rapids, 1963-75 
HILARY F. SNELL, Grand Rapids, 1971-76 

CHARLES G. YOUNGLOVE, Allen Park, 1972-74 
HARRY H. WHITELEY, Rogers City, 1971-73 

JOAN L. WOLFE, Belmont, 1973-76 

. . . the State Geological Survey, shall make an annual report 
to the Governor, setting forth in detail the mineral statistics for 
the year; with the progress and development of . . . mining and 
smelting industries. 
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