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Cover lllustrations

The front cover is a drawing after a photo by the
Cleveland-Cliffs Iron Company of the iron ore pellet
stockpile awaiting shipment and the pellet conveyor
system at the Empire Mine, Marquette County. The
back cover is an artists conception of a large sand and
gravel operation similar to some in Michigan. Both
illustrations were made by Darrell D. Hodge, Jr. of the
Geological Survey Division.

Iron is one of Michigan's leading mineral exports. In
1975 the Billionth Ton of Michigan iron ore was
produced and several of the mines continued expansion
plans in 1976.

The Empire Mine, one of Michigan's six iron mines,
originally operated from 1907 to 1928 and produced
hard, red siliceous hematite ore with an iron content of
less than 40 percent. Since 1963, this open pit mine has
been operated by the Empire Iron Mining Company
which processes the low grade ore to produce marble-
sized iron ore pellets which contain about 64 percent
iron. Several plant expansions now make it possible for
the Empire Mine to annually produce up to 5.3 million
long tons of iron ore pellets.

The Cleveland-Cliffs Iron Company is the operator of the
Empire Mine and is part owner of the Empire Iron Mining
Company along with Inland Steel Co., International
Harvester Co., and McLouth Steel Corporation.

For a brief description of the processing of iron ore to
pellets, see the section on iron in the text.

Sand and gravel mining, as depicted on the back cover,
is an important nonmetallic mineral industry in Michigan.
The state has many sand and gravel producers as will
be noted in the directory. These producers range in size
from very small operations to huge, multi-location
operations, but together they produced sand and gravel
worth enough in 1975 to place Michigan as the third
largest value sand and gravel producer in the entire U.S.
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Preface

This, the 1976 edition of Michigan Mineral Producers, is
a compilation of the names, addresses and locations of
the various mineral producing operations which were
reportedly active in Michigan in 1976, and 1975 mineral
production data. Much of the material in this directory is
derived from the annual 1975 canvass of mineral
producers by the U.S. Bureau of Mines.

This directory includes lists of mineral producing
operations by commodity and by county of their
producing locations as well as a list of state-owned
gravel pit locations. Also included are various location
maps and production and value charts.

The writer wishes to thank the mineral producers for
their cooperation in submitting the U.S. forms and
answering inquiries for information pertaining to their
operations. Also to be thanked are two U. S.
Department of the Interior's agencies, the Bureau of
Mines and the Mine Enforcement Safety Administration,
the former's Federal headquarters and State Liaison
Office for convassing the mineral producers and
providing their names, addresses, locations and
production statistics, and the latter's Lansing and
Marquette Field Offices for changes of names and
locations of operations. Much extra help to complete
this directory was received from Ms. Esther A.
Middlewood of the U.S. Bureau of Mines State Liaison
Office in Lansing.

Figure 1. MICHIGAN MINERAL OPERATIONS

Pe0eSCORGE

Thanks is given to the compilers of previous annual
directories, and to H. O. Sorensen and W. A. Walden of
the staff of the Mining and Economic Geology Unit of the
Geological Survey Division for their assistance and
suggestions. Particular thanks goes to Mrs. Lynda J.

Craft for typing the manuscript and helping to process
the data. Darrell D. Hodge, Jr. of the Geological Survey
Division is to be thanked for illustrating the covers and
for various graphic works in this edition.

It is hoped that this edition of the directory will be of help
to those interested in Michigan's vast resource of
minerals. Any suggestions for additions, deletions,
changes, or other improvements for future directories will
be gratefully received.

Lansing, Milton A. Gere, Jr.
January, 1977 Geologist
Mining and Economic Geology Unit

Introduction

Mineral production continued to be an important industry
in Michigan in 1976. The reader will note by the many
names and locations listed in this directory that in 1976
the Michigan mineral industry included a large number of
operations located throughout the state producing a wide
variety of minerals.

Man's dependence upon minerals is very extensive.
There is little we have or make which is not directly or
indirectly related to geologic resources. All we have to
do is look about our homes to see the influence of
minerals -the water we drink is a mineral when it is in the
form of ice; metal objects such as pipes, wire,
automobiles, food cans, refrigerators, etc.; nonmetallic
materials like window glass, cement, plaster and
wallboard, table salt, etc.; petroleum derived substances
like gasoline and motor oil, synthetic fabrics, plastics,
etc. Even our food crops, trees, and lawns grow on
mineral derived soils and are nourished by water, and
the dissolved mineral matter itself. Furthermore, most of
the machines used to harvest and process our food and
material goods are made of mineral derived substances.
These are only a few examples.

The value of the minerals produced in 1975 exceeded
$1,283 million, slightly less than 2% of the State's Gross
National Product. This placed Michigan in 14th place in
dollar value of mineral production in the U.S. in 1975.
While the total mineral value was higher in 1975 than
ever before, the quantity of many of the nonmetallic
minerals produced was below the quantity produced in
1974. The metallic minerals and oil and gas showed
gains in production. Unit values increased for all but
copper, gyspum, and peat in 1975 as compared to 1974.
When 1976 production values become available, the
same trends may have continued. The value of mineral
production is estimated by the U.S. Bureau of Mines
State Liaison Office to be about $1,500 million in 1976.

News accounts during 1976 showed that iron mining
continued to expand, but the two existing copper mines
suffered due to depressed market conditions and by the
end of the year one mine had closed for an indefinite
period and the other had cut back production to control
losses. While this was going on, other organizations
were reported or rumored to have conducted various
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stages of exploration activities for copper, nickel,
uranium, iron, coal, dolomite, limestone, gypsum, clay
and shale, industrial sand, oil and gas, brines,
phosphorite, and possibly other mineral commodities for
future use. If the market conditions improve and if more
usable mineral deposits are located, Michigan will
continue to be an important mineral producing state.

It should be noted that not all of the minerals produced in
Michigan are processed here, and likewise, not all
minerals processed here are extracted from within the
state, but are imported. The U.S. Bureau of Mines State
Liaison Office estimates that the processing of raw
minerals in Michigan results in products valued about ten
times the value of the State's extracted minerals
themselves. When end products, employment, trade,
etc., are considered, minerals and their derivatives play
a very important role in the State's total economic
picture.

Those readers interested in additional mineral statistics
are referred to The Mineral Industry of Michigan for the
various years. It is written by the U.S. Bureau of Mines
and published by them as a chapter of their Minerals
Yearbook and it is also distributed by the Geological
Survey Division, Michigan D.N.R., under an agreement
as an Annual Statistical Summary. In 1976, Annual
Statistical Summary 21, The Mineral Industry of
Michigan, 1973 was released for distribution. More
frequent, one to two page annual statistical summaries
for Michigan are released by the U.S. Bureau of Mines,
State Liaison Office, Lansing, as part of the U.S.B.M.
"Mineral Industry Surveys".

Statistics on oil and gas production, drilling, exports and
imports, and other pertinent data are published as
another Annual Statistical Summary entitled Michigan's
Oil and Gas Fields. This is compiled by the Oil and Gas
Section of the Geological Survey Division, Michigan
D.N.R., and is usually published the year following the
closing of the year the data covers.

Visitors are welcomed at the Geological Survey Division
offices. Many files of maps, well logs, and other
geological materials of public record are available for
office use.

[Mineral Production]
[Table 1 - Mineral Production in Michigan 1975]

Table 1 MINERAL PRODUCTION OF MICHIGAN - 1975
Compiled by the Geological Survey Division
{from U.5.8.M, information) VALUE
PERCENT CHANGE  RANE IN
COMMODITY FROM 1974 IN: U.5. FOR
PROL]LICED. o .U_N]_T__ . .Q.UIGNTIT.\‘ _ $ VALUE Quantity/Value 1974/75
Iron Ore Long tons 14,043,351 338,634,657 +21.79  +31.28 2 2
(2240¢)
Cement Short tons 4,809,542 138,356,710 -21.41 -5.77 4 &
Petroleum(5) Barrels(42 gal.) 24,419,525 262,351,653  +34.9  +69.31 15 H.A.
Sand & Gravel 5t. Tons{2000#) 47,051,000 73,397,000 -21.68 -11.259 3 3
Hat. Brines(1) Short Tons 1,084,545 116,875,585 -22.90 +4.03 o
Copper Pounds 147,380,037 94,617,984 +12.47 -13.00 6 &
Salt Short Tons 3,895,309 67,240,127 =9.42 +23.65 -
Stone(2) Short Tons 23,819,730 46,461,054 -15.35  -2.44 13 10
Lime Short Tons 1,433,810 36,539,877 =94 #21.7 5 5§
Nat. Gas(5) Th. Cu. Ft.(MCF) 102,663,646 65,103,875  +47.07  +85.05 1z 8
Gypsum{crude) Shart Tons 1,223,961 5,936,400 -17.4 -18.2 T
Clay & Shale(3) Short Tons 1,818,102 3,579,774 -15.86 -12.12 7T 5
Nat. Gas Lig.{5) Gallons (218,887 ,848) (+61.48)
Peat Short Tons 244,924.9 3,206,257 +.29 -15.88 1 1
Marl Short Tons 85,173 153,362 -43.7 -40.6 LI |
Miscellaneous(4) 3,748,359 +8.24

TOTAL §1,283,211,787 +21.37 15 14

(1) Bromine, Magnesium compounds, Calcium-Magnesium chloride, and lodine.
** 1.5, Rank 74/75 as above 2/2, 1/1, 1/2, 1N

{2} Does not include 16,040,743 short tons of limestone & dolomite valued at $27,185,087
used in the manufacture of cement and 1ime.

(3) Tile, brick, pottery, clay used for cement, lightweight aggregate, and miscellaneous.
(4) Sulfur, mineral pigments, silver, coal.

Michigan's total mineral value of §1,283,211,787 in 1975, ranked Michigan as 14th in U.S.
Projected rank for 1976 fs 15th place.

{5) Matural Gas Liquids were figured into 01 and Natural Gas production and values by
Proration Unit. They no longer differentiate the three.

N.A. = Not available.
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Figure 2. VALUE OF MINERALS MINED IN MICHIGAN 1910-
1975
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Recent Changes, Rulings and Legislation
of Interest to Mineral Producers

Some new or future regulations and rulings which may
affect mineral producers in Michigan are listed below.
For more information, contact the agency referred to.

1) New act -- "Sand Dune Protection and Management
Act" Mich.-Act 222, Public Acts of 1976.
Requires sand dune mining operations to obtain a
state permit and comply with certain regulations.
Agency - Geological Survey Division, D.N.R.

2) New regulations -- "Section 404", U.S.-Public Law
92-500
Effective July 1, 1977, requires a permit for changes
to wetlands attached or adjacent to all headwaters
areas. Agency-U.S. Army Corps of Engineers, 150
Michigan Ave., Detroit, Mich. 48226

3) Policy -- "Hydrocarbon Development on the Pigeon
River Country State Forest"
(Montmorency, Otsego, and Presque Isle Counties).
Set D.N.R. policy on exploration for oil and gas in
part of Michigan's Pigeon River Country State
Forest. Agency-Mich. D.N.R.

4) Opinion -- Rule 27(B) of Mich. Act 315, Public Acts
of 1969
The opinion was made to change Rule 27 (B) to
require a permit to drill test holes over 25 feet in
vertical depth in quarry floors. Previously holes
within 500 feet of a quarry, open pit, or mine were
exempted from needing a permit. Agency-
Geological Survey Division, D.N.R.

5) New rules -- Mine Reclamation-Mich. Act 92, Public
Acts of 1970 as amended. Rules were adopted in
1976 to cover the Mine Reclamation Act. The act
applies to open pit mining for "... coal, gypsum,
stone, metallic ore or material mined for its metallic
content and other similar solid material. . ." Agency-
Geological Survey Division, D.N.R.

6) Mineral Leases -- During 1976
"All Minerals Lease" which allows exploration for
minerals on state owned lands was under review for
rewriting. Leasing has temporarily been delayed.
Agency-Lands Division, D.N.R.

METALLIC MINERALS

Iron and Copper, with some associated silver, make up
Michigan's list of metallic minerals which were being
mined in 1976. Years ago gold was also on the list.

Recent increased exploration for a number of metallic
minerals in the Upper Peninsula is both fact and rumor.
Only much time, money, and effort will tell if the list of
minerals mined will grow.

COPPER

Copper, with some associated silver, was mined from
two mines in 1976. Lowering prices prevailed and by the
end of the year one of the mines had closed for an
indefinite period and the other cut back production. This
is a repeat once again of the "boom and bust" cycle in
Michigan's copper industry which has existed since the
start of modern copper mining in the 1840's.

Figure 4. PRODUCTION AND VALUE OF MICHIGAN
COPPER 1845-1975
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Figure 5. MICHIGAN COPPER RESOURCES AND MINES
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IRON

Notes on Iron Mining and Ore Pellet Manufacturing

Michigan's cumulative iron ore production and shipments
surpassed the Billionth Ton in 1975. When you consider
that iron ore is referred to in Long Tons of 2240 pounds
each, over 2,240,000,000,000 pounds of iron ore were
shipped between the mid-1840’s and 1975. Production
continued to expand in 1976, with shipments exceeding
15,600,000 long tons.

Over the years there have been many iron mines in the
state. Presently, there are four large open pit mines and
two underground mines. The location of these mines is
shown on the accompanying map.
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Most of the iron ore shipped from Michigan at the
present time is shipped in the form of enriched iron ore
pellets. This allows more usable iron to be shipped per
ton of material, thus reducing the shipping of waste
materials to the iron and steel making plants. You could
say "it makes cents" to ship pellets containing over 60
percent iron instead of raw, low grade ore containing
only around 30 to 40 percent iron.

The process of making iron rich pellets from iron bearing
rock involves a number of steps. Briefly, the following
takes place at an open pit mine and pellet plant.

1) Blast holes are drilled into the bedrock of the mine
site.

2) Blasting materials are added to the holes and
detonated, breaking up the rock into various sized
chunks.

3) Different types of loaders place the broken rock
into large mine trucks which haul the material to
gyratory crushers which break the chunks up to at
least a 9 inch size.

4) The crushed material then is conveyed to a
storage facility from which it eventually passes to
the grinding operation.

5) Grinding takes place in two stages, first the 9 inch
and under sized chunks of rock enter a coarse
grinding drum and are ground to a 2% inch and
under size. Secondly, the rock goes to another
grinding drum and is reduced to the fineness of
powder.

6) Processing of the powder-sized ore then
continues through a number of steps which may
vary between mines and plants due to the type of
iron ore processed. Plants which process
magnetic ore have the material pass through a
magnetic separator stage then to a flotation
process. Non-magnetic ore processing plants use
a settling process before the flotation process. In
flotation the iron particles settle to the bottom of
the flotation cell and are drawn off for further
processing, while the non-iron particles float to the
top and overflow the cell and eventually go to the
tailings basin for disposal. There the tailings settle
out and most of the water is returned to be reused
in the processing plant.

7) From the flotation stage the iron particles pass to
a concentrate thickner where some dewatering
takes place. The iron is concentrated into a slurry
and is passed to a storage tank.

8) The concentrate then passes through a filter
system where the water content is reduced to
about 10 percent.

9) The semi-dry concentrates then enter the
pelletizing process where they are mixed with
some bentonite clay and enter a balling drum.

10) The balling drum rotates and the concentrates and

bentonite roll up into marble-sized balls which
move to a traveling grate.

11) Traveling grates are actually a type of moving
drying and preheating oven which dry out the
pellets and pass them on to a rotary kiln.

12) The rotary kilns are inclined tubes about 17+ feet
in diameter and 100+ feet long which are fired to
about 2400°F. This hardens the pellets.

13) From the kiln the pellets pass to a cooler which
cools the pellets and returns hot air to the grate
area for reuse.

14)  After cooling, the pellets are moved to the load-out
bin to be placed into railroad cars for shipment, or
to a stockpile for future shipment as shown on the
front cover of this directory.

Figure 6. PRODUCTION AND VALUE OF MICHIGAN IRON
ORE 1844-1975
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NONMETALLIC MINERALS

Nonmetallic minerals produced in Michigan during 1976
included the following: Sand and Gravel, Natural Brines,
Salt, Stone, Gypsum, Clay and Shale, Peat, Marl and
some Sulfur. Two important nonmetallic commodities
which are produced by processing raw minerals are also
included with the minerals themselves. These are
Cement and Lime.

CEMENT

Cement, like lime, is a manufactured mineral product
which has been included with nonmetallic mineral
production over the years. Simply, Portland cement is
made by combining 5 parts of limestone and 1 part of
shale or clay. The mixture is ground to a powder and
passed through a rotary kiln which is fired to a
temperature of about 1500°C. In the kiln the materials
roll up into gray, ball shaped masses which emerge as
hardened clinkers. The clinkers are then ground to a
powder and ground gypsum is combined with it to form
what we know as Portland cement. Additional
ingredients are added to form various other types of
cement for specific uses, such as masonry cement, etc.
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Michigan's eight cement plants operate in three different Michigan are: 1) manufacturing plaster wall board; 2) an

ways in respect to their raw materials: Four plants are important ingredient in Portland cement; 3) Agricultural
located at or adjacent to their limestone quarries, two uses (soil treatment, etc.); and 4) decorative landscaping
receive all of their raw materials from pits and quarries in uses.

other locations, some from Canada; two purchase Figure 8. MICHIGAN CEMENT PLANTS

partially processed material, clinker, from other
producers and complete the processing at their facilities.

Figure 7. MICHIGAN IRON RESOURCES AND MINES

KEY

Known iron ore areas -

ACTIVE MINES ¢

A. MARQUETTE RANGE
1. Empire-open pit
2. Mather-underground
3. PRepublic-open pit

4. Tilden-open pit MINES

B. IRON RIVER CRYSTAL FALLS DISTRICT
5. Sherwood-underground

C. FELCH DISTRICT
6. Groveland-open pit

D. AMASA OVAL DISTRICT
Inactive

E. GOGEBIC RANGE
Inactive

F. GWINN DISTRICT
Inactive

G. IRON MOUNTAIN RANGE
Inactive

CLAY AND SHALE

Clay and/or Shale are mined by six companies in
Michigan for uses as an ingredient in making cement.
Three other operators mine clay and/or shale for making
drain tile, sewer pipe and flue linings, bricks, and flower
pots.

Michigan has vast resources of clay and shale which
could be utilized if new economic uses are discovered
for it. The accompanying map shows the known
Michigan clay areas, shale outcrops, and present mine
locations.

GYPSUM :Euimclw areas

- Known shale outcropping

The mineral Gypsum (CaSO, 2H,0), along with some
Anhydrite (CaSQ,), occurs in sedimentary rocks. Thick
beds of gypsum are mined in both Kent and losco
Counties. Some of the reported uses of gypsum from
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Figure 10. PRODUCTION AND VALUE OF MICHIGAN
GYPSUM 1868-1975
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Figure 11. MICHIGAN GYPSUM MINES

Lime is a mineral product which is produced by heating
limestone (CaCOs) in a kiln to about 900° C which
causes the limestone to form lime (CaO) and the gas
carbon dioxide (CO,). Chemistry books illustrate the
process like this:

0,
cac03 295 ca0 + cop}

The producers of lime in Michigan report that their lime is
produced for the following uses and products: 1)
Alkalies (ammonium, potassiums and sodium
compounds); 2) Steel (basic oxygen converters, electric
furnaces, open-hearth furnaces); 3) Water purification
and softening; 4) Food and food products; 5) Paper and
pulp (include bleach and filler used in paper); 6) Sewage
and trade-wastes treatement (include neutralization of
waste acids); 7) Sulfur removal from stack gases; 8)

Plastics; 9) Sugar refining; and 10) Other chemical and
industrial uses and products.

The limekilns operate with limestone which is sometimes
transported great distances to them from the location
where it is extracted from the ground.

Figure 12. MICHIGAN LIME PLANTS

MARL

Marl is a non-consolidated calcium carbonate rich
material which was deposited in a lake or marsh area by
plant and/or animal life. Michigan's glacial overburden
has a number or present and former lakes which contain
large accumulations of marl. There are now eleven
companies which produce marl for use as a soil
conditioner. Formerly, marl was also produced in
Michigan for the manufacture of cement.
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NATURAL BRINES

Natural brines, or natural salines are naturally occurring
waters within the ground which are rich in chlorides and
calcium, magnesium, sodium, and minor amounts of
potassium, bromine, and iodine. Several chemical
companies operate numerous brine wells and process
the brine into various chemical compounds. Michigan is
the sole producer of iodine in the U.S. and ranks in first
or second place in the production of bromine,
magnesium compounds, and calcium-magnesium
chlorides.

Natural brines are also used for dust and ice control and
stabilization of roads. Several county road commissions
operate one or more brine wells for this purpose. Some
oil well operators which produce brine as a byproduct
also supply brine for road uses, others return the brine to
the bedrock formations through brine disposal or
injection wells.

Chemical companies produce natural brines from
several geological formations in Michigan. These are
the Lower Mississippian System Marshall Sandstone,
Middle Devonian System Dundee Limestone, and the
Filer and Sylvania Sandstones both from the Detroit
River Group. The accompanying map shows the
locations of these operations.

Figure 14. NATURAL BRINE PRODUCERS

LOCATION OF
NATURAL BRINE PRODUCERS
AND THEIR SOURCES

® NATURAL BRINE PRODUCERS
EXTRACTED NATURAL BRINE SCURCE

O LOWER MISSISSIPPIAN -
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PEAT

Peat is an accumulation of various dead plant materials
particularly mosses, in a bog which forms an organic soil
which contains less than 30 percent mineral soil.
Michigan ranks first in peat production in the U.S. and
has 18 peat producers which process various types of
peat for use as a soil conditioner. Historically, peat has

been used as a fuel and is presently being studied in
Minneosta to be used in power plants as it is in some
parts of Europe. With other fuel supplies diminishing
and the advancement of technology, peat may become
the fuel of the future in Michigan.

The enclosed map indicates the location of the current
peat operations and the approximate acreages of
organic soils in the 83 counties of the state. It should be
noted that not all organic soils meet the organic content
requirements of peat.

Figure 15. MICHIGAN ORGANIC SOIL RESOURCES AND
OPERATIONS

KEY
COUNTY ACREAGE OF ORGANIC SOILS / -
3 up to 25,000

@@ 25,000 to 50,000
Bl 50,000 to 100,000

@ location of Peat producing operation.

B 100,000 and Greater

Organic soil contains 20X to 30X or more
organic matter one foot or more in depth.

Source: “Organic Soils" Special Bulletin 425, 1959
Dept. Soil Science, Agri, Exper. Sta., Michigan State University

SALT DEPOSITS

Bedded salt is extracted by two different methods in
Michigan: Dry mining and Solution mining.

Dry mining is the conventional type of underground
mining which most people think of when the word mining
is used. The International Salt Co., Inc. uses this
method to produce rock salt in Michigan.

Solution mining of bedded salt is done by pumping water
into a known bed of solid salt within the bedrock in the
ground. The salt is dissolved by the water and produces
an artificial brine, or sodium chloride rich water. The
artificial brine is then pumped out of the ground and salt
and other chemicals are removed from it by different
methods. The remaining salt and chemical companies
listed use this method.
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The accompanying map shows the extent of the various
ages of bedded salt deposits. The location and type of
extraction and geologic age of the salt beds are
indicated.

Figure 16. PRODUCTION AND VALUE OF MICHIGAN PEAT
1938-1975
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Figure 17. BEDDED SALT DEPOSITS

BEDDED SALT DEPOSITS, AGE,
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SAND AND GRAVEL

Sand and Gravel are important nonmetallic mineral
commodities in this State. Michigan ranked 3rd in the
U.S. in the production of sand and gravel in 1975. Over
47 million short tons valued at over 73 million dollars

were produced. The 1976 preliminary figures are about
the same for both production and value. These values
include both construction sand and gravel and industrial
sand.

When the glaciers grew and pushed across the state
many thousands of years ago they bulldozed around a
tremendous amount of broken rock, sand, and clay.
When the glaciers finally melted away about 10,000 to
15,000 years ago they left the materials behind in a
number of forms. Some of the material was left as a
mixture in the form of end moraines, ground moraines,
etc. In other locations the melt waters reworked the
material and sorted out areas of sand, areas of gravel,
and some of mostly clay. Along the shores of the Great
Lakes the water and wave action has done more sorting
and breaking down of materials and the prevailing
westerly winds have built large sand dunes along the
western coast of the state. Itis in the sorted out areas
where good deposits of clean sand, sand and gravel, or
clay are now available for extraction for use by man.

CONSTRUCTION SAND AND GRAVEL

Over 42.6 million short tons of construction sand and
gravel, valued at over 60 million dollars, were produced
in Michigan in 1975, down from 54.8 million short tons
produced in 1974. The production rate rises and falls
with the economy. As construction, especially of roads,
increases or decreases, so does the rate of production
of construction sand and gravel.

Generally, sand and gravel is a relatively heavy, bulky
commodity and the per ton value is low, so the cost of
transportation becomes a very important item. Thus, the
distance between the source pit and the construction site
is usually kept to a minimum. Unfortunately, not all
areas of the state are blessed with abundant sand and
gravel deposits so costs vary greatly depending upon
location.

The use of construction sand and gravel is greater in
urban areas due to more construction there, but urban
areas frequently build over sand and gravel deposits
forcing the transportation of building materials from more
distant, but usable, sites. If more geologic insight were
used in urban and highway planning and zoning, known
areas of good sand and gravel deposits, or other
potentially usable minerals, may be excluded from
urbanization until the mineral commaodities are extracted
and the mining surface reclaimed. This would result in
more efficient utilization of our nonrenewable resources.
Like the old saying "Gold is where you find it", we do not
have the choice of obtaining minerals where we would
like them to be, but must be able to obtain them from
where they actually are.

Following is a list of the known construction sand and
gravel producers in the state, information on their types
of operations and counties in which they operate. A new
addition this year is a list of State owned sand and
gravel pits which are periodically leased and operated by
various operators. Additional sand and gravel pit
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locations are also frequently established by lease on
Federally owned lands.

A more comprehensive listing of active and inactive,
privately and publicly owned sand and gravel pits is
published by the State. The list is arranged by county,
includes county maps showing pit locations, and
abrasion and soundness test results are given when
available. Copies of the "Aggregate Source Inventory"
may be obtained for $12.00 plus postage and sales tax,
prepaid, from: Publications Unit, Contract Section, Dept.
of State Highways and Transportation, P. 0. Box 30050,
Lansing, Mich. 48909.

[State Owned Pits]

There are a number of state owned sand and gravel pits
which are frequently mined by private firms through
obtaining a mineral permit. These pits are on lands
under the jurisdiction of the D.N.R. and are mined
according to a mine plan which includes the overall
reclamation of the pit site upon completion of the sand
and gravel removal operations. For information
concerning specific locations, contact the nearest D.N.R.
Area Forester, or D.N.R. Forestry Division, P. O. Box
30028, Lansing, Michigan 48909.

Following is a listing of the current D.N.R. sand and
gravel pits arranged by county.

[For tables see unconverted PDF file]

INDUSTRIAL SAND

Michigan's 1975 production of Industrial Sand exceeded
4 1/3 million short tons worth over 13 million dollars.
The volume was down slightly and the value up some
from the 1974 production figures of just over 5 million
tons valued at just under 12% million dollars.

Industrial sand uses include the following: Molding,
glass making, sand blasting, fire or furnace sand, engine
or traction sand, and metallurgical sand. Only sand
deposits meeting specific standards of purity, grain size
and shape are usable.

The 16 industrial sand mining operations in Michigan
produce material from several types of deposits. These
include: 1) Sand dunes along the Lake Michigan shore
and some inland dunes; 2) Glacial outwash or other
melt-water sorted deposits; 3) High purity consolidated
sandstone; 4) and sand dredged out of Saginaw Bay.

Those readers who are interested in a more
comprehensive discussion of industrial sand are referred
to the 1975 booklet, Michigan's Industrial Sand
Resources, by Jerry D. Lewis. The publication is
available as Circular 11 from the Geological Survey
Division, Michigan Department of Natural Resources,
Lansing. Cost is fifty cents.

Figure 18. MICHIGAN INDUSTRIAL SAND OPERATIONS

KEY
Onredg‘.ng Operations
O Dune Sand Operations
|:] Inland Sand Operations
O Sandstone Operations

STONE

Under this heading we include the subheadings of
Limestone and Dolomite, Sandstone, and Miscellaneous
Stone which includes Traprock, or Basalt, Marble,
Granite, Amphibolite and Feldspar. The total stone
production in 1975 exceeded 39,860,000 short tons with
a value of over $73,646,000, placing Michigan in 10th
place for stone production in the entire U.S. for the year.
Preliminary figures for 1976 indicate production rose to
42,364,000 tons worth over $80,000,000.

LIMESTONE AND DOLOMITE

Limestone and Dolomite are quarried for a number of
uses in Michigan, the largest uses are for crushed
construction and road aggregate, flux stone for steel
making, and raw material for making cement and lime.
Other uses include riprap, dimension building stone,
agricultural limestone, and railroad ballast.

Most of the larger quarries are located along the shores
of Lakes Michigan and Huron which allow less
expensive boat transporation of the processed stone to
the down-lake markets. Many smaller quarries are
scattered throughout the state wherever good limestone
or dolomite occurs near the land surface in an area of
possible economic use. The accompanying map
indicates the location of the limestone and dolomite
resources and quarries.
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Figure 19. MICHIGAN LIMESTONE AND DOLOMITE
RESOURCES AND QUARRIES

KEY
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MISCELLANEOUS STONE

This heading includes Traprock, or Basalt, Marble,
Granite, Feldspar, and Amphibolite. The traprock is
actually waste rock from old copper mines and is
processed for construction aggregate. Granite is
guarried for aggregate purposes. Marble is mined for
use as a flux stone and as landscape aggregate.
Feldspar and Amphibolite are quarried for use as pink
and black landscape aggregate and for use as terrazzo
aggregate.

The Miscellaneous Stone quarry locations are included
on the map entitled "Michigan Miscellaneous Stone and
Sandstone Operations."

SANDSTONE

Sandstone is currently mined by three producers in
Jackson County for use as rough dimensional stone.
There is one sandstone producer in Wayne County who
turns out industrial sand for use in glass making and as
foundry sands, and also produces sandstone aggregate
material.

Around the turn of the century there were at least two
large sandstone quarries located in the Upper Peninsula
which produced brown and red dimensional sandstone
blocks which were used for fancy building fronts.
Another abandoned industry quarried a gritty sandstone
for the manufacture of grindstones in Huron County.

The current sandstone producers are located on the

map showing "Miscellaneous Stone and Sandstone

Operations."

Figure 20. MICHIGAN MISCELLANEOUS STONE AND
SANDSTONE OPERATIONS

KEY
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O Marble

A Trap rock (basalt)
SANDSTONE

O Sandstone operations

SULFUR

Some sulfur crystals are found in vugs in dolomite rock
within the Detroit River Group of middle Devonian age in
parts of southeastern Michigan. However, the sulfur
produced in Michigan is a byproduct of oil refinery
operations.
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Figure 21
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Antrim Shale and the Energy Crisis --

The use of Antrim Shale in manufacturing cement

results in an 18% reduction of fuel needed for firing

the kiln due to the hydrocarbon content of the shale.
Kackman, A; and Denomme, D.; 1976, "Huron
Cement modernizes Alpena plant", Rock
Products, vol. 79, No. 8 (Aug.) pp. 48-52.

Industrial Sand --
Michigan's Industrial Sand resources are discussed

[Table 3 - Stratigraphic Succession in Michigan]

— STRATIGRAPHIC SUCCESSION IN MICHIGAN in a late 1975 publication.
§m S e — Lewis, Jerry D.; 1975, Michigan's Industrial Sand
g ] ¥ Resources, Circular 11, Geological Survey

OUTEROR HOWIMCLATLRE SUBSURFACE HOMENCLATURE

Division, Department of Natural Resources,
Lansing, Mich. [$.50]

Peat --

A new look at Michigan's reserves of peat is offered
in an open-file report on the subject.

Walden, William A.; 1976, "Report on Michigan
- ' - Peat Reserves, Intra-divisional Information
— == Circular, Geological Survey Division, Department
- of Natural Resources, Lansing, Mich.

SRIES | CAGUS | RORMATION [MImaR|

Mine Reclamation --

| =S Act number 92 of the Public Acts of 1970 as
amended and the administrative rules covering it
which became effective in late 1976.
————— , 1976, Mine Reclamation, Act and Rules,
Circular 13, Geological Survey Division,
Department of Natural Resources, Lansing, Mich.
(1 copy free)

Iron --

New estimates of concentrating grade iron resources.
Cannon, W. F.; Powers, Sandra L.; Wright, Nancy
A.; 1976, Computer-aided estimates of
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concentrating grade iron resources in the
Negaunee Iron-formation, Marguette District,
Michigan, Open File Report 76-426, U.S.
Geological Survey, Reston, Va.; 38 p.

Phosphorite, etc. --

A new mineral deposit discovered in Northern
Michigan.
Cannon, W. F.; and Klasner, O.S., 1976,
Phosphorite and Other Apatite-Bearing
Sedimentary Rocks in the Precambrian of
Northern Michigan, Circular 746, U.S. Geological
Survey, Reston, Va.

Coal --

A new study of Michigan's coal reserves.
Kalliokoski, J.; 1976, Magnitude and Quality of
Michigan’s Coal Reserves, Open File Report -
102-76, U.S. Bureau of Mines.

Uranium and Thorium --

An evaluation of the uranium and thorium potential in
the Precambrian rocks of the western half of the
Upper Peninsula of Michigan and northern
Wisconsin.
Kalliokoski, J.; et. al., 1976, Uranium and Thorium
Occurrences in Precambrian Rocks, Upper
Peninsula of Michigan and Northern Wisconsin,
with thoughts on other possible settings, Open
File Report (E.R.D.A. Cont. AT(05-1)-1651) U.S.
Energy Research and Development
Administration, Grand Junction, Colo.

Dolostone --

Continued evaluation of Engadine Dolostone as a
nonmetallic mineral resource reported. Thisis a
combined effort of the Geological Survey Division,
Michigan D.N.R. and the Institute of Mineral
Research, Michigan Technological University.
Johnson, A. M.; and Sorensen, H. O.; Engadine
Dolostone of Michigan's Eastern Upper Peninsula:

Geology and Resource Evaluation, Abstract, 22nd
Annual Institute on Lake Superior Geology,
Minnesota Geological Survey, St. Paul, Minn.

Michigan Mineralogy --

A compilation of mineral occurrences and locations in
Michigan. This includes the common, rare,
economic, and non-economic minerals mentioned
throughout the literature.
Heinrich, E. Wm.; 1976, The Mineralogy of
Michigan, Bulletin 6, Geological Survey Division,
Michigan Department of Natural Resources,
Lansing 225 p. [$3.00]

General -- Industrial minerals and rocks.

A good source book of information covering the
nonmetallics other than fuels. Some of the various
chapters include minerals extracted and/or processed
in Michigan.

Lefond, Stanley J.; editor; 1975, Industrial
Minerals and Rocks, 4th edition, Society of Mining
Engineers of the American Institute of Mining,
Metallurgical, and Petroleum Engineers, Inc., Salt
Lake City, Utah., 1360 p.

General -- All minerals

An updated compilation of mineral and mineral
industry information.
Staff - U.S.B.M. 1975 (1976), Mineral Facts and
Problems, Bicentennial Edition, Bulletin 667, U.S.
Bureau of Mines, Washington, D.C., 1266 p. U.S.
Supt. Documents - Washington.

General Geology of Michigan --

Current listing of Michigan's Geological Survey
Division publications.
"Publications Available from the Geological
Survey", Mich. Dept. of Natural Resources. [Free
list]

Any orders for D.N.R. (only) materials should be sent
prepaid, including sales tax where applicable, to -

D.N.R. Information Room
Stevens T. Mason Bldg.
P. O. Box 30028
Lansing, Mich. 48909

All non-Michigan D.N.R. publications should be ordered
from their particular publishers, NOT from the Michigan
D.N.R.
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[Errata] Errata - This supersedes Figure 3, Page 6, Michigan Mineral
. . - . Producers 1976.
Errata - This supersedes Figure 2, Page 3, Michigan Mineral

Producers 1976. Figure 3 MINERAL VALUE DISTRIBUTION BY COUNTY
Figure 2 VALUE OF MINERALS MINED IN MICHIGAN 1910-1975
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Errata - This supersedes Figure 15, Page 25, Michigan Mineral
Producers 1976.

Figure 15 MICHIGAN ORGANIC SOIL RESOURCES AND OPERATIONS

KEY
COUNTY ACREAGE OF ORGANIC SOILS
[ up to 25,000

25,000 to 50,000

50,000 to 100,000

B 100,000 and Greater

Organic soil contains 20% to 30% or more
organic matter one foot or more in depth.

Source: "Organic Soils" Special Bulletin 425, 1959
Dept. Soil Science, Agri, Exper. Sta., Michigan State University

@ Location of Peat producing operation.

Errata - This supersedes Figure 17, Page 28, Michigan Mineral
Producers 1976.

Figure 17 BEDDED SALT DEPOSITS

BEDDED SALT DEPOSITS, AGE,
AND EXTRACTION METHODS
SOLUTION MINING

i s
underlain by
swyrian saLt |
v’ T e T -

VA —

(O upper siLurIAN - salino Grow
DRY_MINING
(] uPpeR SILURIAN - Salina Group

® OPERATOR LOCATION

DEVONIAN SALT AFTER W C GARDNER, 1974,
MICH BASIN GEOL. SOC SP PAPER NO

SILURIAN SALT AFTER W SORENSEN 8 E T. CARLSON,
MICH GEOL SURVEY, 1963, MICH MINERAL IND

AD 10 -- Michigan Mineral Producers 1976 -- Text — Page 17 of 19




MICHIGAN DEPARTMENT OF NATURAL RESOURCES
GEOLOGICAL SURVEY DIVISION
TECHNICAL STAFF

Arthur E. Slaughter, State Geologist & Chief

ECONOMIC AND ENVIRONMENTAL GEOLOGY SECTION
Robert C. Reed, Section Chief

MINING AND ECONOMIC GEOLOGY UNIT

GENERAL GEOLOGY UNIT

Harry O. Sorensen, Geologist in Charge
Wm. A. Walden, Supervisor-Geologist
Milton A. Gere, Geologist

MINE RECLAMATION UNIT
R. Thomas Segall, Geologist in Charge
Boyd K. Parker, Geologist

GEOLOGY AND MINERALS RESEARCH UNIT
Richard Lilienthal, Geologist
David W. Snider, Geologist

MINERAL WELLS UNIT

Robert E. Ives, Geologist in Charge
Raymond Ellison, Geological Engineer
Innaiah Pothacamury, Geologist
Alford Rarick, Mineral Wells Geologist

Beverly L. Champion, Geologist in Charge
Steven E. Wilson, Geologist

GROUNDWATER GEOLOGY UNIT

Richard P. Bissell, Geologist in Charge

Wm. M. Iverson, Assistant Geologist in Charge

, Supervisor-Geologist-Geohydrology

David H. Bechler, Geologist

Harold R. Fitch, Geologist

James Heinzman, Geologist

Richard E. Kimmel, Geologist

Dorothy Skillings, Supervisor-Geologist-Glacial
and Environmental

Christine Iversen, Geologist

OIL AND GAS SECTION
Robert M. Acker, Section Chief

PETROLEUM GEOLOGY UNIT

Garland D. Ells, Geologist in Charge

D. Michael Bricker, Assistant Geologist in
Charge

Ronald C. Elowski, Geologist

Allan G. Ostrander, Geologist

Darrell D. Hodge, Cartographic Draftsman

Gregory A. Wilson, Cartographic Draftsman

PRODUCTION AND PRORATION UNIT

James Lorenz, Geologist in Charge

Floyd Layton, Geologist, Field Operations
Coordinator

Arthur D. Matzkanin, Proration Engineer

Ronald J. Pollom, Geologist

Rex A. Tefertiller, Geologist

REGULATORY CONTROL UNIT
Samuel Alguire, Geologist in Charge
, Geologist, Field Operations Coordinator

REGION AND FIELD OFFICES

REGION | - MARQUETTE
Jack VanAlstine, Regional Geologist

ESCANABA FIELD OFFICE
Elmore E. Eltztroth, Supervisor-Geologist
Donald Brackenbury, Geologist

REGION Il - ROSCOMMON
Sydney Dyer, Regional Geologist
Paul A. Daniels, Mineral Wells Geologist

CADILLAC FIELD OFFICE
John Snider, Supervisor-Geologist
William E. Booker, Geologist
Michael Moss, Geologist
, Geologist

GAYLORD FIELD OFFICE
Billy G. Ellis, Supervisor-Geologist
Walter D. Danyluk, Geologist
Jerry Wendel, Geologist

GRAYLING FIELD OFFICE
Daniel Bertalan, Supervisor-Geologist
Melvin Greenwald, Field Investigator

MOUNT PLEASANT FIELD OFFICE
Benjamin Gunning, Supervisor-Geologist
Douglas Daniels, Geologist
G. Ervin Lamb, Geologist
Robert Pinaire, Geologist
Derek Stadler, Field Investigator

REGION Il - LANSING
Irvin V. Kuehner, Regional Geologist

LANSING FIELD OFFICE
Allan B. Collins, Supervisor-Geologist
James Duszynski, Geologist
Thomas A. Godbold, Geologist
Michael Morris, Geologist

PLAINWELL FIELD OFFICE
Alfred C. Medendorp, Supervisor- Geologist
Michael G. Cote, Geologist
, Geologist

IMLAY CITY FIELD OFFICE
John Manners, Supervisor-Geologist
Bruce J. Waldo, Regulatory Geologist
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