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FOREWORD

This report is a record of the Michigan Mineral Industries
for the calendar year 1957. Metallic (iron and copper)
and fuel (petroleum, natural gas, and natural gasoline)
statistics were compiled by the Michigan Geological
Survey. Non-metallic (all other) statistics were compiled
in cooperation with the United States Bureau of Mines.

The estimated value of mineral production for 1958 was
submitted by the United States Bureau of Mines on
December 19, 1958. The section on developments in
the mineral industries was prepared from office and field
conferences with mineral producers, and from articles
published in Pit and Quarry, Rock Products, Mining
Journal, and other trade journals. The sketch on the
cover represents The Dundee Cement Company’s new
cement plant near Dundee on which construction began
in June, 1958.

LATE DEVELOPMENTS IN
MICHIGAN’S MINERAL INDUSTRIES

Economic accomplishments for 1957 were favorable
despite a mild recessionary trend at the end of the year.
A farily good year for the industrial mineral concerns
operating in the field was foreseen for 1958. A few
noteworthy events recorded for the various mineral
industries since the close of 1957 are here listed.

Marquette Iron Mining Company recently completed its
program of diamond drilling on the low-grade Empire
iron property at Palmer, six miles south of Negaunee.
The Empire is a future source of low-grade ore for
Marquette's Eagle Mills.

M. A. Hanna Company commenced construction of the
Groveland plant east of Randville. The plant to consist
of spirals and flotation will beneficiate ore comparable to
those being treated at the Humboldt and Republic plants
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of Cleveland-Ciliffs Iron Company. It is scheduled to be
ready for operation in 1959.

In the efforts to save the Homer and ¥auseca
underground mines located in Iron County,, Hanna
continued the sinking of their new 20 foot circular shaft
begun June 18, 1957. Sinking is advancing at the rate
of 8 feet per day and is expected to be completed in
December. When completed the new shaft will serve
the two mines for an annual production of one million
tons. The shaft will have three hoists - two for ore and
one for men and materials. The two 9 ton ore skips will
handle 15% tons each and will operate at 1890 feet per
minute.

National Steel Corporation has acquired a little more
than 80 percent of the Teal Lake Mining Company at
Teal Lake. The property contains a substantial quantity
of hematite ore with an average iron content reported to
be about 39 percent. This ore can be converted into a
high-grade concentrate, according to the firm.

Republic Steel Corporation during the year discontinued
operations at its Tobin iron ore mine near Crystal Falls.
The mine was closed for an indefinite period because of
economic conditions and a surplus of iron ore.

The Buck mine of Pickands Mather and company on the
Menominee Range closed operations at midnight, July
24, for an indefinite period. The Buck group includes the
Buck, Zimmerman, and Fogerty mines in Caspian and
Gaastra. In addition to the Buck, the Tobin, Book and
Warner mines have suspended operations. Menominee
Range mines still operating are the Sherwood and
Bristol of Inland Steel Company and the Homer,
Wauseca, Hiawatha No. 1 and 2 and the Cannon of the
M. A. Hanna Company.

On August 25th Pickands, Mather and Co. recalled 619
men at the Newport and Geneva mines at Ironwood.

Operations were resumed on a three weeks per month
schedule. The mines have been idle for three months.

The copper industry entered 1958 with poor prospects.
Prices charged by U. S. producers had tumbled from a
high of 46 cents to 25 cents per pound. Custom smelter
prices had fallen from 54% cents to 24 cents. Dealers in
the U. S. were underselling smelters by nearly 1 cent.
Electrolytic copper could be bought in Europe for 21
cents.

In spite of the sharp drop in copper prices exploration
continued for copper in the Keweenawan formations.
The United States Metal Refining Company, on their
20,000 acres of controlled property north of Wakefield
completed during the year its year-long diamond drilling
program. On the basis of 132,000 feet of drilling the
company has estimated a deposit of about 50,600,000
short tons of copper-bearing shale with an average of
1052 percent. An additional 54,000,000 short tons of
lower grade shale with an average content of 1.04
percent also exists. A 215 foot shaft was excavated to
determine the character of the formation and for
sampling.

The Bear Creek Mining Company made lease
application for copper exploration and development
involving 933 acres of upland within the Porcupine
Mountains State Park and 59200 acres of Lake Superior
bottom lands.

The Dundee Cement Company is proceeding with plans
to construct a 4,500,000 bbl. capacity cement plant near
Dundee. The plant scheduled for completion in 18
months will cost an estimated $30,000,000 and will
employ 200 persons. Gypsum for the new plant will be
shipped in through the Monroe port and limestone and
clay are available at Dundee where stripping of
overburden for the new quarry is in progress.

Huron Portland Cement Company is erecting a building
to house two new finishing mills which will add 5.000
barrels to its daily grinding capacity. An addition has
been made to its powerhouse to enclose a 12,500
kilowatt turbine-generator. During 1957 Huron added a
shop and storeroom building covering an area of
150,000 square feet. The company completed purchase
of Wyandotte Chemical Corporation's limestone quarry
at Alpena as of January 1, 1958. The approximately 146
employees of the quarry are now on the Huron payroll.
The company employs 1,250 at the Alpena plant.

An historical marker was recently placed at the Huron
Alpena location, marking the site of one of the world's
largest cement plants. The Michigan Historical
Commission said the plaque will recognize the
company's contributions to Michigan's growth in the last
50 years. Cement production began at the plant in
1918.

Drummond Dolomite Corporation announced plans for a
$2,500,000 expansion program on Drummond Island.
Plans include construction of a six mile railroad on the
island between the old and new plants. The present
plant now processes 10 sizes of crushed stone for
metallurgical, chemical, and construction trades. The
expansion program already started with clearing of
timber is scheduled for completion in about 3 years.

Sale of the Limestone Products Company, Menominee,
to the NorthWestern-Hanna Fuel Company, Minneapolis
was announced during the year. Limestone Products
founded in 1922 will retain its 40 employees.

National Gypsum Company has signed a 10 year
contract with Boland and Cornelius Buffalo lake vessel
operators, to transport gypsum ore from its, quarry at
Tawas City to the sites of new plants at Waukegon,
lllinois and Lorain, Ohio.

Shipments are to start soon to the Waukegon plant site
to build a stockpile in readiness for the plant scheduled
to open in the spring of 1959. The Lorain plant will be in
production in the spring of 1960.

Diamond Crystal Salt Company, St. Clair, js nearing
completion on a $400,000 addition to its main office
building. The company announced the employment of a
relatively new tehnique in the drilling method of
extracting salt, known as hydrofracting.
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Three Detroit business men announced that Foamcrete
Inc. newly formed will manufacture a new kind of
concrete so light it will float, so versatile it can be sawed
or nailed and so strong it can be used for a roof. The
product called "Betocel" is based on a secret formula
developed by Belgian Technicians and exported to this
country by a subsidiary of Borg-Warner Corp. Betocel,
which is made of cement, sand, water and the secret,
will be sold throughout Michigan by Panel Engineering
Corp.

Michigan Chemical Corporation announced the
completion of plans for the construction of a new sea
water magnesis plant at Port St. Joe, Florida. The new
plant, with a design capacity of 125 to 150 tons a day
and subsequent enlargement to 300 tons will provide
industry with high purity chemical and refractory grades
of magnesium oxide and will have access to rail, ocean,
and Mississippi River barge shipping.

[Map Showing Locations of Rock and
Mineral Developments and Mineral
Industries]

MICHIGAN MINERAL PRODUCTION
1957
GENERAL REVIEW
To appreciate Michigan’s mineral resources it is

necessary to have some knowledge of the general
geology of the State.

In Michigan rocks of the Precambrian, Paleozoic, and
Cenozoic eras are found. No deposits of the Mesozoic
era are in Michigan and the Cenozoic is represented
only by deposits of the Pleistocene and Recent Epochs.

The Precambrian rocks are chiefly igneous and
metamorphic although some sedimentary rocks are
present. These rocks are near or at the surface in the
western part of the Northern Peninsula.

The Paleozoic rocks of Michigan are sedimentary -
sandstones, conglomerates, shales, limestones and
dolomites, gypsum, and salt. Paleozoic rocks are in the
central part of the Southern Peninsula, and are flanked
in circular fashion by older Paleozoic rocks, the oldest,
the Cambrian, comes to the surface in the Northern
Peninsula.

The youngest deposits, the Pleistocene, are known as
glacial drift or till-gravels, sands, clays that cover the
entire state.

An extensive system of capacious valleys dating from
preglacial time which were enlarged by glacial scour and
depressed regionally under the weight of the ice sheet
gave rise beginning in Gary time to a sequence of glacial
lakes that led to the modern Great Lakes.

During 1957 the value of all Michigan8s mineral
production increased .06 of a per cent. Metallic mineral
value decreased 8 per cent and fuels 2 per cent.
However the non-metallic minerals increased 6 per cent
due to a $12,000,000 increase in the value of cement,
salt, and stone.

Approximately 40 per cent of the total value of
Michigan's minerals entered into the Great Lakes trade.
Large quantities of iron ore, cement, limestone, dolomite
and gypsum were shipped from Marquette, Escanaba,
Port Inland, Port Dolomite, Drummond Island, Petoskey,
Rogers City, Stoneport. Alpena and Alabaster for
destinations in Minnesota, Wisconsin, lllinois, Indiana,
Ohio, Pennsylvania, and New York as well as in
Michigan.

In volume of mineral production in 1957 in the United
States Michigan ranks: First, in gypsum, salt, peat and
marl; Second in iron ore, bromine, magnesium
compounds, sand and gravel and stone; Fourth in
cement; Sixth in copper.

The following table gives the value of Michigan mineral
production in 1957.

Value Per Cent
Non-Metallics 230,402,532 56.6
Metallics 144,622,118 35.6
Fuels 31,784,950 7.8
Total 406,809,600 100.0
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[Graph: Value of Mineral Production in
Michigan 1945-1957]

GRAPH WHICH SHOWS INCREASE IN VALUE OF MINERAL PRODUCTION IN A 13 YEAR PERICD
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METALLIC MINERALS*

Iron Ore

Geological formation - Animikie (formerly called
Huronian). lron ore is a mineral containing iron in such
guantity, grade, and chemical combination as to make
extraction commercially profitable. A large number of
minerals are iron-bearing, however only four, magnetite,
hematite, limonite, and siderite are important as a source
of the metal. Hematite is the principal mineral utilized in
Michigan. The most important iron-bearing zone is the
middle Huronian or Animikie.

Shipments of iron ore in 1957, from 27 underground
mines and 9 open pits comprised 13,126,746 long tons
(2,240 Ibs.) an increase of 4.7 per cent over 1956.
Demand for iron ore was down in 1957 and the
increased production was due primarily to labor strikes in
1956, iron ore continued to rank first of minerals
produced.

IRON ORE SHIPMENTS BY RANGES, 1957

No. of Mines Iron Ore Shipments Long Tons

Range Underground| Open Pit | Direct Shipping iliceou Total
Marquette 10 5 5,710,489 282,283 5,992,772
Menominee 1 3 4,250,704 45,863 | 4,296,567
Gogebic 6 1 2,837,407 2,837,407
Total 27 9 12,798,600 328,146 13,126,746

Harry Hardenberg, Mining Geologist for the Geological
Survey Division, estimated the 1957 iron ore reserve to
be 154,208,852 tons a value of $93,815,000. The
Marquette Range had the largest reserves, 64,463,706
tons; the Menominee Range 63,536,097 tons; and the
Gogebic Range 26,209,049 tons.

Four of the five old underground mines still operating on
the Gogebic Range are Pickands Mather and Company
properties; the Sunday Lake at Wakefield; the Newport
at Ironwood; the Gary at Hurley and the Colby (now
included in the Paterson) at Bessemer. All four mines
were opened in the 1880’s. M. A. Hanna Company
continued sinking a new circular shaft and erection at its
project in the Mineral Hill area, Iron County, Michigan of
a new surface plant. Both projects are to save the
Homer and Wauseca underground iron mines, by
replacing existing facilities which will become inadequate
as mining goes deeper. The new shaft will be 2,000 feet
deep and will be ready for production in 1960.

Cleveland Cliffs Iron Company's Mather mine on the
Marquette Range constructed a tunnel under the large
mine rescue training room at “B” shaft which is used for
training mining rescue squads. The tunnel can be filled
with smoke closely simulating conditions in an actual
mine fire. The men receiving the training enter with
oxygen apparatus and are taught such things as building
a brattice from planks and poles placed near the mouth
of the tunnel. (A brattice is a partition or wall that
prevents air circulation and thus smothers a fire.) The
men receive the best possible preparation for the
hazardous job of fighting a real underground fire.

SHIPMENTS AND VALUE OF IRON ORE, 1953 - 1957

Year Shipments (Leng Tons) Value

1953 13,380,756 91,k02,764

1954 9,722,882 69,226,417

1955 14,148,123 107,890,161

1956 12,536,302 105,688,087

1957 13,126,746 110,605,689
COPPER

Geological formation - Keweenawan. The production of
copper in Michigan is entirely from rocks classified as
Keweenawan. Copper is at many horizons throughout
the Keweenawan series which extends from the
Keweenaw Peninsula south and westward into
Wisconsin. The copper mines of Houghton and
Keweenaw counties produce native copper from the lava
flows and interbedded conglomerates, but in Ontonagon
county the copper produced is mainly ore in the
Nonesuch shale a copper sulphide (chalcocite) and
minor amounts of native copper.

Michigan produced 113,647,143 pounds of copper
during 1957, a decrease of 8 per cent in production and
35 per cent in value below 1956. A large per centage of
the decrease in production was due to a strike at the
White Pine Mine that lasted from September 23 to
October 28. In mid-September Calumet and Hecla
reduced operations because of lower prices for copper.
Operations were suspended at the Iroquois, Osceola No.
6 and No. 13 shafts. Average price used for calculating
the value of copper was 29.6 cents per pound in 1957
and 41.8 cents in 1956.

The 1957 valuation for copper mining properties totaled
$16,840,000. The White Pine Copper Company valued
at $11,000,000 was the largest Michigan copper

property.

Copper Production (Pcunds)
County Mines Reclamations Tines Heclamation Total
Houghton ) 3 12,850,068 8,921,814 21,781,882
Keweenaw ) 22,843,409 22,843,409
Untonagon 2 69,021,852 65,021,852
Total 14 3 104,725,329 8,921,814 113,647,143

United States Metal Refining Company operated six
diamond drills in exploring a large tract north of
Wakefield, between the Gogebic Iron Range and the
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south shore of Lake Superior which is underlain by
potentially valuable copper-bearing formations.

COFPER PRODUCTION 1953 - 1957

Year Quantity (Pounds) Value

1953 47,999,690 13,832,951
1954 4,786,803 13,298,954
1955 99,996,160 37,489,560
1956 123,280,235 51,531,138
1957 113,647,143 33,629,326

*Metallic statistics compiled by Michigan Geological Survey

FUELS*
[Map: Production of Petroleum and Natural Gas in
Michigan]
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Petroleum

Petroleum production decreased for the 11th
consecutive year in 1957 to 10,168,602 barrels 5 per
cent below 1956 and the lowest recorded since 1933. At
the end of 1957, 3.988 producing wells were in 39
counties. Approximately 63 per cent of the total output
was from Isabella, Montcalm, Arenac, Bay, Clare,
Ogemaw, Osceola, and Gladwin counties, more than
half a million barrels were produced in each county.

During the year 423 wells were completed (176 oil
producers, 40 gas producers, 207 dry holes). Of these
completions 150 were wildcats (13 oil producers, 5 gas
producers, and 132 dry holes). The remaining 273

completions were field wells (163 oil producers, 35 gas
producers, and 75 dry holes).

Fifteen refineries, in ten counties, processed more than
99 per cent of the crude oil produced in Michigan during
1957. The combined normal daily capacity of all
Michigan refineries is approximately 165,000 barrels.

Detailed information for oil and gas operations is
recorded in “1957 Summary of Operations, Oil and Gas
Fields", available from Michigan Geological Survey.

*Fuel statistics compiled by Michigan Geological Survey.

PETROLEUM PRODUCTION AND ACCUMULATED OIL BY FORMATION, 1957

Production Accumulated

Formation (Barrels) Per Cent (Barrels) Per Cent
Marshall 1,830 .02 60,972 .02
Berea 10,926 .20 2,096,556 .52
Traverse 1,789.636 17.60 83,242,324 20,50
Dundee 5,359,284 52.70 293,618,083 72,31
Detroit River 2,811,865 27.65 25,828,548 6.36
Salina-Niagaran 24,082 .24 86,693 .02
Trenton 161,979 1.59 1,105,872 .27

Total 10,168,602 100,00 406,039,048 100.00

PETROLEUM AND MATURAL GAS PRODUCTICN, 1953 - 1957

Petroleum Natural Gas
Year Barrels Value M. eu. ft. Value
1953 12,284,510 35,644,582 7,089,985 1,246,106
1954 12,028,059 34,279,968 5,698,175 997,180
1955 11,265,832 32,074,018 6,787,697 1,187,846
1956 10,739,697 30,607,137 8,840,933 1,556,575
1957 10,168,602 30,505,806 6,639,813 929,574

Natural Gas

Over 65 per cent of the natural gas produced in
Michigan has been from the Michigan Stray - Marshall.
Natural gas production decreased 25 per cent to
6,639,813,000 cubic feet in 1957. Of this amount 2«7
billion cubic feet was oil well gas. Natural gas was
produced from 218 wells in 24 counties. Clare, Wayne,
Washtenaw, and Livingston counties were the leading
producers with 49 per cent of the State total.

GAS PRODUCTION AND ACCUMULATED GAS BY FORMATIONS - 1957

Production Accumulated

Formations (M, cu. ft.) Per Cent (M. cu. ft.) Per Cent
Glacisl Drift 8,020 .00
Michigan Stray
Marshall 1,031,520 15,54 208,275,917 65.71
Berea 34,709 .52 10,268,809 3.2k
Antrim 11,094 .17 138,588 <04
Traverse 13,289 .20 11,193,834 3.53
Dundee 431,422 6,50 42,145,263 13.30
Detroit River 804,546 12,12 1,542,545 L9
Richfield 1,526,406 22.99 11,537,585 3.64
Salina-Niagaran 1,617,909 24,36 24,466,846 7.72
Trenton 1,168,918 17.60 4,319,726 1.36
Unassigned 3,050,143 97

Total 6,639,813 100.00 316,947,276 100,00

Natural Gasoline

Michigan in 1957 produced from oil well gas a total of
3,495,703 gallons of natural gasoline and allied products
valued at $349,570. Crawford County, with 76 per cent
of the State total, ranked first among the six producing
counties.
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NATURAL GASOLINE PRODUCTICH, 1953 - 1957

-

Year Quantity (Gallons) Value

1953 L1, 438
1954 389,831
1955 361,291
195 374,092
1957 345,570

NON - METALLIC MINERALS

Portland Cement

Portland Cement is an artificial chemical combination of
lime, silica, alumina, iron oxide, and small amounts of
other ingredients to which gypsum is added to regulate
the set. Chief raw materials used in cement
manufacturing in Michigan are limestone, shale or clay
and gypsum. These raw materials are obtained from
Paleozoic limestones and shales and from Pleistocene
clays.

Portland Cement was produced by eight cement plants
in the State. Antrim shale from Alpena County and
Ellsworth shale from Antrim county were used by the
northern plants. All southern plants use local glacial or
lake clays. The greater parts of the limestone used was
from the Traverse and Dundee formations quarried in
the northern part of the Southern Peninsula. All gypsum
was purchased.

RAW MATERTAL USED IN THE MANUFACTURE CF PORTLAND CEMENT, 1957

Short Tons

5,432,642
1,597,655
149,536

Shipments and value of Portland Cement increased for
the thirteenth consecutive year. Nearly all plants
operated at or near capacity during the year. Alpena
County continued to be the leading producer; Wayne
County ranked second. Portland Cement was produced
also in Bay, Emmet, Lenawee, and St. Clair counties.

Garmer A. Beckitt, president of the Riverside Cement
Company, San Francisco, California, announced late in
1957 that negotiations were underway for a merger of
the Riverside Cement Company, the Hercules Cement
Corporation, Philadelphia, Pa., and the Peerless Cement
Corporation, Detroit. The total annual capacity of the
merged company is approximately 18,500,000 bbl.,
making it one of the largest cement firms in the country.
Under the plans, the combined company will have a new
name. Properties and businesses owned by the three
corporations will operate as autonomous divisions of the
combined company, but present brands and product
names will not be changed.

Dannes Temple, a spokesman for. the St. Lawrence
Cement Company of Clarkston, Ontario, announced that
a new multimillion-dollar cement plant will be built near
Dundee, Monroe County. St. Lawrence Cement
Company is controlled by Holderbank Finance SA., a
Swiss Cement manufacturing group. A 2000 acre site
had been acquired by Senned Realters Corporation, a

Delaware organization in which the St. Lawrence firm
has an interest. St. Lawrence planned to ship a large
part of the cement for the construction of the plant from
its plants in Villeneuve, Quebec, and Clarkston, Ontario.

The Huron Portland Cement Company celebrated its
Golden Anniversary during 1957. It was founded on
January 29, 1907, in Detroit and now operates the
largest single cement mill in the world at Alpena. Output
was increased during 1957 when two large new kilns,
equipped, with preheaters, were put into production. In
1915 Huron instituted a method of shipping cement in
bulk from its main plant at Alpena to its processing and
distributing plants throughout the Great Lakes region.
Today Huron ships its production from Alpena, in its own
fleet of six vessels, to Detroit, Duluth, Cleveland, Buffalo,
Toledo, Saginaw, Oswego, Muskegon, Milwaukee,
Green Bay, and Superior. A new storage plant on the
Ste Joseph River near Benton Harbor, Berrien County,
was under construction. Desiring to have its own source
of limestone. Huron bought the Wyandotte Chemical
Corporation's mile-wide limestone quarry at Alpena,
which had supplied Huron for 50 years. The sale did not
include ownership of the limestone - carrying fleet of
Wyandotte Transportation Company, a subsidiary of the
Wyandotte Chemical firm.

Wyandotte Chemical Corporation, Wyandotte early in
1957 completed an expansion program started a year
earlier which doubled the former capacity of 1,200,000
bbls. annually. Included were facilities for production of
Portland slag cement. Of $2,500,000 invested over
$500,000 was for air polution control which included
electrical precipitators. New equipment included primary
and secondary crushers.

Rank Humber of
in U.5. Plants

0 =3 ~3~J

Salt
Geological formation - Detroit River, Sylvania, Salina.

Almost the entire Southern Peninsula of Michigan is
underlain by great thicknesses of rock salt - one of the
largest basins of salt deposition in the world. Atrtificial
brines produced by dissolving salt from the Salina
formation are recovered by six plants in Muskegon, St.
Clair, and Wayne counties. The brine is used for
production of evaporated salt and for use in chemical
plants. Salina rock salt mined at Detroit is reached by a
shaft approximately 1,100 feet in depth. Evaporated salt
Is produced from natural brines drawn from the Sylvania
formation at Ste Louis, Gratiot county, and from artifical
brines from the Detroit River formation at Manistee,
Manistee county. Artificial brines from the Detroit River
formation are used at the chemical plant in Midland,
Midland county.
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Approximately 67 per cent of the salt was used by
chemical plants in Wayne, Midland and Muskegon
counties. Over 1.8 million tons of salt were used in soda
ash plants, and 1.6 million tons were used for the
manufacture of chlorine and other chemicals.
Approximately 16 per cent of the total production was
dried and evaporated salt.

During 1957 5,225,425 short tons of salt valued at
$41,072,497 were produced. Wayne ranked first of the
six counties producing salt - Gratiot, Manistee, Midland,
Muskegon, St. Clair, and Wayne. Four companies in
Wayne county reported a combined total of 3,849,797
tons or approximately 74 per cent of the State’s total
output.

USES OF SALT, 1957

Uses Quantity (Short Tons)

ay, dust and ice contrel
tock

le, hides, and packers
Food Processing

le and other household

Tex

lotal

The first two international pipe lines used to transport
brine were laid In November of 1957 from Canadian
Brine, Ltd., just north of Ojibway, Ontario, to the Solvay
Process Division plant on Zug Island, Wayne County.
The twin 10-inch heavy iron pipe, 20 feet apart and each
a mile in length, will deliver brine amounting to a million
tons of dry salt annually.

International Salt Company, Inc., Scranton, Pa. (owner
and operator of the salt mine under Detroit) was granted
a 50-year lease by the State of Ohio for $75,500,000 salt
mine project under the water of Lake Erie. The company
will sink a 2000-foot shaft on Whiskey Island where the
company has purchased 16 acres and will tunnel from
the bottom of the shaft to the salt deposit.

SALT PRCDUCTICN, 1953 - 1957

Per Cent of Rank in
Year Guantity (Short Tons) Value U. S. Total u
1953 5,127,387 24,7
1954 3 24,5 1
1955 2 21.9
1956 8 22.9
| 1957 5 21.9

Natural Salines
Geological formations - Sylvania, Detroit River.

Natural brine recovered from the Sylvania formation Is
used, by chemical companies of Midland and Gratiot
counties. Brine from the Filer sandstone of the Detroit
River formation is produced in Mason and Manistee
counties. These natural brines are source material for
many chemicals and chemical compounds.

Elemental bromine was produced in 1957 by four
companies in six plants in Gratiot 9 Manistee 5, Mason
and Midland counties. Bromine compounds were
produced by three companies in Gratiot, Manistee, and
Midland counties. Magnesium compounds were

produced by four companies in Gratiot, Manistee,
Mason, and Midland counties. Calcium chloride, and
calcium-magnesium chloride were produced by three
companies in Gratiot, Lapeer, Mason, and Midland
counties. Only one company (Dow Chemical Company,
Midland) reported production of potassium salts from
natural brines.

Most of the calcium-magnesium chloride produced was
sold for stabilization of dirt roads and for dust control.
Other important uses for calcium chloride are the
“freeze-proofing” of coal, iron ore and other materials
shipped in bulk in railroad cars or stockpiled in the open
and for the freeze-proof curing of cement. Magnesium
compounds have various uses and are particularly
important in the manufacture of fertilizers, oxychloride
cement, rayon and rubber. Magnesium chloride is at
present the principal raw material used in the production
of metallic magnesium. Magnesium sulfate, carbonate,
oxide and hydroxide are used extensively in
pharmaceuticals.

The value of the natural salines recovered from natural
brines in 1957 by the chemical plants decreased 0.5 per
cent below the 1956 value. The highest value was
recorded for bromine, followed by magnesium
compounds, calcium-magnesium chloride and potash.

The chemical industry, our sixth largest employer,
providing jobs for nearly 40,000 persons, continued to
expand and to turn out innumerable varieties of chemical
goods. Dow Chemical Company of Midland which
employs 10,500 persons planned to build within the next
two years a two-million dollar catalyst plant at Ludington,
a petro-chemical plant in Bay City, and. a half mile long
new headquarters at Midland.

To take full advantage of the economics of the Seaway
development and the New York State Barge Canal, Dow
was In the process of building a marine terminal along
the Saginaw River at Bay City. The facilities scheduled
to be opened in the Spring of 1958 Is to serve for
shipping products to Europe and to the company's
eastern terminals at Philadelphia, Pa., and Port Newart,
N. J.

Michigan Chemical Company planned a $2% million
expansion, Parke Davis Co. of Detroit planned a new
research unit at Ann Arbor and the Upjohn Company of
Kalamazoo expanded operations in the state. The Ott
Chemical Company was constructing a $300,000 unit in
Dalton Township, Muskegon County, to produce
Intermediate chemicals. The American Nitrogen
Corporation built a plant in Traverse City, and Cowles
Chemical Company of Cleveland acquired a site for a
new plant near Monroe, Monroe county. Wyandotte
Chemical Corporation planned an oxide products plant in
Wyandotte to process polyethers which are said to
improve and lower manufacturing costs of items using
polyurethane foam plastic.
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VALUE OF NATURAL SALINES*, 1954 - 1957

Year Value

1954 31,099,382
1955 34,282,204
1956 37,873,042
1957 37,664,914

*Tncludes: bromine, caleium
chloride and calclum-magnesium
chloride, magnesium compounds,
and potash.

Sand and Gravel

Sand and gravel are obtained from glacial deposits -
kanes, eskers, outwash plains, deltas of glacial streams,
beach ridges, glacial drainage channels, beds of former
glacial lakes and in less concentrated deposits In the
glacial drift; from present day beaches, river channels,
and lakes; and from sand dunes. Sand is also obtained
from the Lower Devonian Sylvania sandstone, a very
pure quartz sandstone with grains of uniform fineness
very loosely cemented.

Production and value of sand and gravel decreased
slightly in 1957 to 41,837,894 short tons valued at
$35,144,352. Sixty-seven per cent of the total sand and
gravel output was used in road construction and 20 per
cent for structual purposes.

Production of sand and gravel was reported from 80
counties of Michigan. Approximately 51 per cent of the
total production was from eight counties in order of ranks
Oakland, Livingston, Wayne, Kent, Ottawa, Tuscola,
Washtenaw, and Macomb. About 15 per cent of the
state total was produced in Oakland county. Each of the
other counties produced more than 1.000,000 tons.
About 81 per cent of the State's total was reported by
commercial producers and the remaining 19 per cent
was noncommercial production by county road
commissions and other govermental agencies.

USES OF SAND AND GRAVEL, 1957

OQuantity Per Cent

Uses (Short Tons) Value of Total
Structural Sand 4,377,889 3,336,771 10.5
Paving and Road Sand 5,891,859 4,360,677 14.1
Molding Sand 2,237,004 3,002,990 5.3
Other Sand* 2,326,880 2,046,955 5.6
Paving and Road Gravel 22,353,499 17,371,340 53.4
Structural Gravel 3,874,350 4,449,698 9.2
Railroad Ballast Gravel 324,256 2555795 0.8
Other Gravel 452,157 320,126 1.1
Total 41,837,894 35,144,352 100,0

*Includes: Glass sand, engine sand, filter sand, railrsod ballast sand, grinding
and polishing sand and other sand.

[Map: Production of Sand and Gravel in Michigan,
1957]
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Six commercial sand and gravel plants employing
heavy-media separation and one using a hew process
"elastic fractionation”, based on difference in elastic
nodule of sound hard stone and the deleterious soft and
absorbent stones, were in operation in the state in pits
and deposits that were considered incapable of
producing quality gravel suitable for specified highway
concrete. These concerns were: American Aggregate
Corp., Green Oaks, Livingston county; Bundy Hill Gravel
Company, Somerset Center, Hillsdale county; Harry
Pickett, Northville, Wayne county; Killians Gravel
Company, Ann Arbor, Washtenaw county; Groverland
Gravel Company, near Davisburg, Oakland county;
Nashville Gravel Company, Nashville, Barry county; and
Whittaker and Gooding Gravel Company.(elastic
fractionation process), near Dexter, Washtenaw county.

PRODUCTICN CF SAND AND GRAVEL, 1953 - 1957

Year Quantity (Short Tons) Value Rank In U, S,
1953 30,459,663 23,170,802 2
1954 32,035,729 25,458,503 2
1955 37,269,709 29,565,730 2
1956 42,149,946 35,145,953 2
1957 41,837,894 35,144,352 2
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Stone

Geological formation - Bayport, Marshall, Traverse,
Dundee-Rogers City, Detroit River, Bass Island,
Engadine, Burnt Bluff, Keweenawan, Animikie.

Approximately 65 per cent of the stone produced in
Michigan in 1957 was quarried from the Rogers City -
Dundee, and Traverse limestone formations in Presque
Isle. Cheboygan, Alpena, and Wayne counties. The
remaining 35 per cent was from the Niagaran, Engadine
and Burnt Bluff limestone and dolomites in Mackinac and
Chippewa counties, the Bass Island and Detroit River
dolomites in Monroe county, and the Bayport limestone
from Huron, Eaton, Jackson and Arenac counties.
Dimensional limestone was produced in Eaton, Huron,
and Presque Isle counties.

Sandstone for rough construction, rubble, and flagging
stone was quarried from the Marshall sandstone of
Mississippian age in Jackson and Calhoun counties.

Basalt and granite from Precambrian rocks was crushed
and used for road construction in Houghton and Gogebic
counties.

STCONE PRODUCTION, 1957

Commodity Quantity (Short Tons) Value
Limestone and Dolomite:

Crushed 3k, 284,037 33,894,536

Dimensicnal 3, ThL 105,854
Sandstone:

Dimensional 17,889 70,142
Basalt:

Crushed 40,593 60,138
Granite:

Crushed 700 1,375

Total 34,377,960 34,132,045

USES OF CRUSHED LIMESTONE AND DOLGMITE, 1957

Per Cent
Uses of Total | Quantity (Short Tons) Value

Cement and Lime 28.1 9,622,625 6,920,206
Flux La2.7 1k, 624,595 15,299,610
Conerete and Road Metal 4.4 4,954,171 6,102,099
Chemical* 10.4 3,574,323 3,265,398
Agricultural 1.7 586,558 7ThO, 042
Railroad Ballast 1.0 339,718 457,462
Other** 1.7 582,047 1,109,679

Total 100.0 34,284,037 33,894,536

* Includes: Alkali, calcium-carbide, sugar, glass and paper.
**Includes: Paint filler, asphalt, dust for ccal mines,
mineral food, store sand, and others.

The long abandoned Woolmith quarry 5 located about
one mile northeast of Maybee, Monroe county, was
dewatered late in 1956. Quarrying commensed in 1957
by Kramer and Sons to supply stone for Borin
Aggregates of Detroit.

Renaming ceremonies for two self-unloading vessels of
the Bardley Transportation Line, operated by the
Michigan Limestone Division of the United States Steel
Corporation took place during the spring of 1957. The B.
H. Taylor was rechristened the "Rogers City” in honor of
the "Limestone Capitol of the World”, and the A. F.
Harvey became the "Cedarville”, in honor of the
division's newest dolomite quarry at Cedarville,
Mackinac county.

PAODUCTICH CF STCHE, 1953 - 1957

Year Quantity (Short Tons) Value Rank in U. 5.
1953 21,053,866 17,442,250 3
1954 19,461,818 17,526,743 3
1955 25,312,294 23,361,852 3
1956% 33,926,000 30,951,782 2
1957* 34,377,960 34,132,045 2

* Includes Limestone used in the manufacture of cement and lime.

Clay and Shale

Geological formation - Glacial Drift, Saginaw, Ellsworth,
Antrim.

Clay and shale are produced at widespread localities
throughout the state. Antrim shale from Alpena County
and Ellsworth shale from Antrim county quarries are
used in the manufacture of Portland Cement. Saginaw
shale is used by three plants for manufacture of tile. In
Eaton and Shiawassee counties, all other tile, brick,
pottery, light weight aggregate and cement plants
operating in the state use clay from local surface
deposits. Clay, produced in Saginaw county s is sold for
oil well drilling mud, for molding sand bond and for
fertilizers.

During 1957 2,031,890 short tons of clay and shale
valued at $2,266,599 were produced. Wayne county led
in production and value with 32 per cent of the state's
total output, followed by Alpena, Saginaw, and St. Clair
counties. Approximately 79 per cent of all raw clay and
shale produced was used by the cement industry. The
remaining 21 per cent was used for the manufacture of a
small quantity of prepared clays and for clay products -
brick. tile, pottery, and lightweight aggregates.

About 82 per cent of the raw material for the
manufacture of clay products is from glacial clay and
about 18 per cent is from shale deposits.

PRODUCTION OF CLAY AND SHALE, AND CLAY PARODUCTS, 1953 - 1957

Raw Clay and Shale Clay Froducts
Year Quantity (Short Tons) Value Estimated Value
1953 1,605,804 $1,646,113 $6,995,181
1956 1,850,950 1,940,408 7,331,998
1955 1,937,593 2,091,077 7:292,477
1956 2,110,030 2,401,051 6.951, 865
1357 2,031,890 2,266,599 6,851,113

Gypsum

Geological formation - Michigan.

Gypsum is quarried at Alabaster and National City, losco
county, and is mined in two mines at Grand Rapids, Kent
county. The raw material is processed in gypsum mills
at National City, Grand Rapids, and at River Rouge,
Wayne county. Principal uses for gypsum are in the
manufacture of plaster, wallboard, and allied building
materials and as a Portland cement retarder.

Since 1974-5 Michigan, producing about 18 per cent of
the national total, has ranked first in the production of
crude gypsum. In 1957, Michigan produced 1,385,952
short tons of crude gypsum valued at $4,822,810.
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Industry activities in gypsum was lower than in the
proceeding 12 months primarily as a result of the lower
rate of residential construction. Coupled with the decline
and partically offsetting it was an increase in
construction of publicly owned schools, highways,
sewers and water facilities.

National Gypsum Company proceeded with
development of its Tawas City gypsum quarry. Stripping
operations at the new quarry moved steadily forward and
construction was started on the crushing plant and dock
site. A year’s supply of rock will be stockpiled at
National City, and the remainder shipped to new plants
at Waukegan, lll., and Lorain, Ohio. The new plants are
being built to serve markets outside the reach of the
present National City Plant. As they will be supplied with
raw material from the new quarry, the lake shipping
facility below Tawas City is necessary.

PRODUCTICN (F GYPSUM, 1953 - 1957

Fer Cent Rank In
Year Quantity (3hort Tons) Value of U. 5. U. 5.
1953 1,446,973 4,091,002 18 1
1954 1,093,279 5,035,550 18 1
1955 1,762,105 5,600, 587 17 1
1956 1,715,832 5,861,152 = 1
1957 1,385,952 4,822,810 - L
Lime

Geological formation - Dundee, Burnt Bluff.

Raw stone for the manufacture of lime was obtained
from the high calcium Dundee limestone in Presque Isle
county and from the Burnt Bluff limestone in Mackinac
county.

Three companies produced quick lime and hydrated lime
in Bay, Mason, and Menominee counties. Production of
lime in Michigan decreased approximately 3 per cents
but increased 5 per cent in value during 1957. Mason
county continued to rank first in production, followed by
Menominee and Bay counties. Ninety-four per cent of
the lime sold and used was quick lime.

Until the turn of the century, when the chemical
industries began to grow rapidly, lime was used almost
entirely in building and for agriculture. Since then,
progressively larger amounts have been employed in
chemical tests and processes. All lime produced in the
state is now sold or used for chemical and industrial use.

Lime is used to soften and purify water, to make glass,
petrochemicals, bleaches, pharmaceuticals, insecticides,
sugar and leather, as a causticizing agent in paper and
pulp manufacturing and as flux in the purification of
steel.

Peat

Geological formation - Pleistocene. Peat is partly
decomposed and more or less disintegrated vegetable
matter that has accumulated in places where ordinary
decay or chemical decomposition of the material has
been retarded by immersion in water. A peat deposit is

an accumulation of many generations of plants from one
or several groups of vegetation, thus an individual bog
may contain several different types of peat. Peat
deposits of Michigan are largely in muskegs and grass-
sedge marshes in basins of glacial origin. Although the
principal deposits are in the Northern Peninsula it is the
bogs near centers of population in the Southern
Peninsula that are of importance commercially. It has
been estimated that the reserves of peat in Michigan
total 1 billion tons.

Production in 1957 was larger than in 1956 principally
because 2 producing companies added to the industry.
Michigan was first in production during the year;
Washington second; and Florida third.

Most of the peat produced was used for general soil
improvement purposes. Small amounts were used in
pottery, in mixed fertilizers, for packing flowers for
shipment, and, for several miscellaneous uses.

PRODUCTION CF PEAT, 1953 - 1957

Per Cent Rank In
Year Quantity (Short Tons) Value of U. 5. U. S.
1953 25,439 257,176 12.5 4
1954 27,847 429,116 1.k 3
1955 30,000 k65,000 1.0 3
1956 31,111 b7l , 899 10,7 3
1957 80,271 1,406,195 25 .4 1

Marl

Geological formation - Pleistocene.

Many of the large and some of the smaller lakes of the
state are floored with marl of different thicknesses. In
some lakes the marl is a narrow rim or shelf around the
margin which in places has developed considerable
thickness. The deposits of marl are limited in extent and
thickness by the depression which confines them.
Deposits range in area from merely a fraction of an acre
to several square miles in some localities and may be
from 10 to 15 feet thick. More than 30 feet of marl is of
rare occurrance.

All marl produced in the state is used for agricultural
purposes. Commercial marl production was reported in
13 counties during 1957. Calhoun county ranked firsts
followed by Kalamazoo, Isabella. and Osceola counties.
These counties produced approximately 60 per cent of
the state output. Michigan was the leading producer of
calcareous marl in 1957 with a reported production of
137,020 tons.

PRODUCTICN OF MARL, 1953 - 1957
Yeor Quantity (Short Tons) l Value Rank in U. 5.
1953 183,685 72,781 1
1o54 106,648 37,724 1
1955 119,313 57,176 1
1956 157,246 94,821 1
1957 137,020 70,635 1
Gem Stones

The gem-stone collecting and cutting hobby continued to
increase in 1957. An increased number of amateur rock
collectors were in the field. However the only reported
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gem stones collected in Michigan during the year were a
small quantity of semi-precious gems, chiefly agates,
thomsonite, and native copper from the beaches and
mines of the Keweenaw Peninsula. The following
minerals and stones are frequently collected in the state,
some when cut and polished are attractive enough to be
classed as gem stones.

chlorastrolite actionolite psilomelane domeykite

carnelian celestite grunerite natrolite
prehnite native copper topaz manganite
amethyst rose quartz pyrite verde antique
algodonite datolite gypsum garnet
jaspilite chalcocite chalcedony tremolite
pyrolusite chalcopyrite epidote calcite (dog-
martite whitneyite bornite tooth spar)

tourmaline goethite Petoskey stone

Publication 42 "Rocks and Minerals of Michigan” may be
purchased for fifty cents from the Publications Room,
Department of Conservation, Lansing 26, Michigan. This
booklet of 120 pages describes the ordinary rocks and
minerals of the state, their origin, location, uses and
importance. Anyone desiring to persue this interest in
more detail should provide themselves with a copy of our
recent Publication 50 "An Index to Michigan Geology"
($5.00). A partial list of the contents of this 450 page
volume includes an index of all Michigan Geological
Survey publications and maps, an index and chart of the
rock formation names used in Michigan, a list of all
reported Paleozoic rock outcrops, and a comprehensive
listing of references to Michigan geology and mineral
resources. These publications are available in libraries
or may be purchased from the Publication Rooms
Michigan Department of Conservation, Lansing 26,
Michigan.

Water

Water, the most important resource man uses and
needs, is the liquid which descends from the clouds as
rain, and which forms rivers, lakes, and seas and is
stored also as underground water.

Water evaporated from the earth’s surface and
precipitated from the atmosphere is the source of all
water supply. Only a small part of the rain-snow fall on
the land is converted by man to his use. Of the average
rainfall of 30 to 33 inches per year only about 5 inches
becomes useful groundwater. The remainder runs off to
streams on its way back to the sea or enters the ground
only to be transpired by plants.

Michigan is blessed with an abundance of waters but
rainfall is not concentrated where water is most needed,
in the industrial and irrigation areas. Since water
resources are renewable (from rains and snows) and are
transient (much water run off to rivers, much is
transpired to the air by plants) a great deal of information
is required to adequately plan their development and
uses. Appraisal of water resources is becoming more
and more important to insure a lasting supply sufficient
to meet the needs of expanding industries and an ever
increasing population. Such appraisal includes
consideration of climate, surface, and sub-surface, land

forms, land uses, stream flow and other seemingly
remote bits of information. Hydrological conditions
regarding rainfall, run off, and percolation must be
understood in developing a water supply.

Underground water is a source of supply for many
communities in the state. During the retreat of the
continental glacier deposits of glacial drift - sand, clay,
gravel, boulders - were laid down on the bed rock. Many
Michigan cities, villages, and rural areas now obtain
fresh water from the sands and gravel beds of the drift,
from sands and gravels deposited in the moraines and
outwash plains, or from the beaches and delta deposits
of ancient glacial lakes and rivers. In other localities
where the drift is relatively thin fresh water is recovered
from underlying porous bedrock formations. In some
places, however, it has been necessary to pipe large
volumes of water from the Great Lakes to industrial
areas or cities where ground-water resources are
inadequate or contain salty or brackish waters.

Cities and areas plagued by water shortages grow in
number every year. With adequate hydrological
investigations, however, shortage in most communities
can be met intelligently or avoided, by making an
approximate analysis or the quantity and quality of water
needed and by designing the systems on the basis of
reliable information on the source of the water supply to
be developed. Water can be provided in adequate
guantity and quality in any part of the state if funds are
available to construct the necessary facilities.

No data has been compiled on the gallons of water used
for domestic, industrial, agricultural, scenic and
recreational purposes and no dollar value has been
assessed, however, best estimates available from the U.
S. Department of Commerce are that 30,000 water wells
are drilled in Michigan each year. Approximately one
million water wells are in use for all purposes. Each
citizen of modern society requires more than 1300
gallons daily to meet direct and indirect needs. Industry
uses tremendous quantities for man’s direct needs
especially when we consider that for every 100 gallons
of water a person uses directly, many times that amount
is used for him by industry and service facilities. It takes
14,400 gallons of water to produce one ton of pig iron;
65,000 gallons to produce one ton of finished steel; 18
barrels of water to refine a barrel of oil; 15,000 gallons of
water to make an automobile; 100 gallons of water to
produce one slice of breakfast bacon.

VALUE OF MICHIGAN'S MINERALS AND MINERAL PRODUCTS 19542-1957

Year Year
1gkz 152,624,946 1950 238,474,008
1543 147,113,888 1951 257,529,862
g 140,493,319 1952 267,089,423
1945 128, 0l LOR 1953 287,693,135
1946 133,682,135 1954 286,545,922
1947 170,265,272 1955 371,356, 604
1948 214,115,771 1956 106,563,233
19k9 207,607,554 1957 406,809, 600
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TABLE I

MINERAL PRODUCTS OF

MICHIGAN, 1957®

TABLE II
MINERAL PRODUCTS OF
MICHIGAN, 1956%

RANE IR
PRODUCT UNIT QUANTITY VALUE U. 5. (2)
Iron Ore Long Tons | 13,126,746 $110, 605, 689 2
Cement Barrels 22,085,034 71,605,137 L
Salt Short Tons| 5,225,425 41,072,457 1
Hatural Salines (3) ———m o e 37,664,914 1
Sand and Gravel Short Tons| 41,837,854 35,144,352 2
Copper Pounds 113,647,143 33,629,326 6
Petroleun Barrels 10,168,602 30,505,806 13
Stene (4) Short Tons| 28,599,562 30,008,637 2
Clay Products - - - - 6,851,113 -
Gypsum Skert Tens| 1,385,952 4,822,810 1
Clay and Shale (5} Short Tons| 2,031,890 | cemmmmmeeee B8
Hatural Gas M. Cu, Ft.| 6,639,813 929,574 17
Natural Gasoline Gallons 3,455,703 349,570 15
Marl Short Tons| 137,020 70,635 1
Miscellaneous (8) | —cmcmomm | mmemmmmeee 3,509,340 -
TOTAL $406,809, 600

(1) Metallic and fuel statistics compiled by Michigan Geological Survey

(2) Based upon quantity
(3) Includes: bromine, magnesium compounds, caleium-magnesium chloride, and potash

(%) Does not include 5,778,398 short tons of limestons valued at $4,123,L08 used

in the mamfacture of cement and lime.

(5) Used in the mamfacture of cement and clay products

() Includes: lime, silver, sulfur, mineral pigments, peat, gem Stones, and clay.

RANE IN
PECDUCT UNIT QUANTITY VALUE U. 5. (2)
Iron Ore Long Tons 12,536,302 $105, 688,087 2
Cement Sarrels 21,880,222 67,798,262 L
Copper Pounds 123,280,235 51,531,138 &
Hatural Salines (3} |  --==-- m——————— 37,873,042 1
Salt Shert Tons 5,548,178 35,643,860 1
Sand and Gravel Shert Tons | 42,149,946 35,145,953 -4
Stone (4) Short Tens | 33,926,000 30,951,782 2
Petroleum Barrels 10,739,697 30,607,137 1z
Clay Preduets | ceememe | mmmmeeeee 6,951,866 -
Gypsum Short Tons 1,715,832 5,861,152 1
Clay and Shale Short Tons 2,110,030 2,401,051 9
Natural Gas M. Cu. Ft. 8,840,933 1,556,575 16
Peat Short Tons 31,111 4L, B99 3
Natural Gasoline Gallens 3,740,916 374,092 15
Harl Short Tons 157,246 9k, 821 1
Miseellanecus (5) 2,807,704
TOTAL $406,563,233 (6)

(1)
(2)
(3)
(&)

(5)
(6)

Statisties compiled in co-operation with the United States Buresu of Mines

Based upon gquantity

Includes: bromine, magnesium calel ium chloride and potash.

Includes: 9,223,513 short tons of limestone valued at $65,815,785 used in the
manufacture of cement and lime.

Includes: 1ime, silver, mineral pigments, and gem Stones.

Value of limestone used in the mamufacture of cement and lime and value of
clay and shale used in cement and clay products not ineluded in state total.
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THE MINERAL INDUSTRY OF
MICHIGAN IN 1958%*
(Preliminary)

The value of mineral production in Michigan in 1958 was
estimated at $341.2 million, according to the Bureau of
Mines, United States Department of the Interior a
decrease in minerals value of over $63.6 million and 16
percent less than the 1957 total. The decline in
industrial production, particularly of steel, caused sharp
decreases in demand for iron ore and limestone for flux.
Although copper production was slightly higher than in
1957, lower average weighted unit prices, as used by
the Bureau in calculating copper values in the United
States, resulted, in a drop in value of $3.6 million.

Sand and gravel production was off substantially
because of decreased road construction and of a lesser
demand for materials by the building industry.

Production of other mineral products - cement, clay,
gypsum, lime, mineral fuels, and salines derived from
well-brines - remained closer to 1957 levels.

Cement ranked first in value, followed, by iron ore, salt,
copper, sand and gravel, petroleum, and stone.

*Prepared December 19, 1958 by Donald F. Klyce, Commodity

Industry Analyst, under the supervision of Samuel A, Gustavson, Chief,

Minneapolis Field Offices Division of Mineral Industries, Region V.

METALS

Metallic minerals accounted for 30 percent of the total
value of the State mineral production in 1958 compared
to 37 percent in 1957.

Copper. - Although prices for copper were somewhat
less in 1958, production was slightly greater. Calumet
and Hecla, Inc. discontinued production from the
Caledonia mine in June and the Iroquois mine and
Osceola Number 13 in October, but maintained their
overall production rate. Their other producing mines in
1958 included the Ahmeek No. 2, Ahmeek No. 3,
Allouez, Centennial No. 2, Centennial No. 3, Osceola
No. 6, Peninsula, Seneca, and the Tamarack
reclamation plant. Copper Range Co. operated the
Champion mine and continued treatment of Redridge
tailings. The White Pine Copper Co. produced from its
mine throughout the year, increasing output in October,
November, and December. Much of their copper was
sold at a guaranteed price. Quincy Mining Co. resumed
operation of their tailing reclamation plant In November.
The plant was shut down December 31, 1957 because
of the low copper price. No companies reported
shipments of copper concentrate or blister copper to
electrolytic refineries; consequently, no silver was
recovered during 1958.

The United States' average weighted price of 26.5 cents
per pound was used to calculate the value of copper
produced in 1958. The average price used in 1957 was
30.1 cents per pound, delivered Connecticut Valley,

Iron and Manganese. - Iron ore shipments, totaling
8,150,000 long tons in 1958, declined about 38 percent
from 1957. Value of shipments dropped $42.6 million.
During the latter part of the year mining activity
increased as demand from the steel industry improved.

During 1958 about 112,000 short tons of ironore,
containing over 5 percent manganese natural, was
mined in Michigan.

Dates of first and last Lake shipments of ore in 1958
from Michigan and Wisconsin ports were: Ashland -
C&NW - Soo, May 18-November 20; Escanaba -C&NW,
May 1-December 5; Marquette - DSSA, June 10-October
27; Marquette - LS&I, April 26-December 7; Superior -
G.N., May 2-December 1; Superior - HP - Soo, May 11-
November 29.

NONMETALS

Nonmetallic mineral products (except mineral fuels)
including cement, clay, gypsum, lime, salt, sand and
gravel, stone, sulfur, and chemicals derived from well-
brines represented nearly 62 percent of the value of the
State mineral production. In terms of value, about two-
thirds of the nonmetallics were used in the construction
industry while the balance, principally salines, was used
by the chemical industry to produce bromine and
magnesium compounds, calcium chloride, potassium,
and salt.

Demand for salt declined about 10 percent in 1958. A
contributing factor was reduced demand for use as a
road de-icer because of relatively mild weather
conditions.

Production of magnesium compounds was augmented
by the new plant of Harbison-Walker Refractories Co. at
Ludington which was operated the first full year in 1958.
Refractory magnesia was produced.

Although cement shipments declined nearly half a million
barrels in 1958, value reported was slightly higher than
in 1957 because of increased prices.

MINERAL FUELS

Mineral fuels (natural gas and natural-gas products9
peat, and petroleum) valued at $29.7 million accounted
for nearly 9 percent of the 1958 State total, about the
same proportion as in 1957. Peat, although classified as
a mineral fuel, was sold only for soil conditioning. No
coal production has been reported since 1951. The last
coal mining operation was abandoned in April, 1952.
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GENERALIZED COLUMNAR SECTION OF MICHIGAN
MICHIGAN GEOLOGICAL SURVEY DIVISION

SYSTEM, SERIES

FORMATION. GROUP

LITHOLOGY

THICKNESS ECONOMIC PRODUCTS

RECENT

SAND, GRAVEL CLAY, boulders,

SAND, GRAVEL, PEAT, MARL,

PLEISTOCENE | GLACIAL DRIFT el 0-1000 | Forsy wATER
FERMO-CARBONIFEROUS” | "RED-BEDS SHALE ,CLAY. SANDY SHALE gypsuml
GRAND RIVER SANDSTONE. sandy shale B0 -95 | BUILDING STONE. FRESH WATER
o ;
ENNSYLVANIAN ™. v SHALE, SANDSTONE fimestore,coal | 20-535 | SHALE COAL.FRESH WATER.
LIMESTONE, SANDY OR CHERTY iz
BAY PORT LIMESTONE - SANDSTONE 2-100 | LIMESTONE, FRESH WATER
MICHIGAN SHALE. gypsum_anhydrite_sandstane 0-500 ] GYPSUM
"MICHIGAN STRAY SANDSTONE U-80] GAS
; FRESH WATER, BRINE
COLDWATER SHALE, sandstene. imestone S500-1100 | SHALE, FRESH WATER
SUNBURY SHALE 0-140
BEREA - BEDFORD SANDSTONE, SHALE 0-325 | GAS.0IL
ELLSWORTH - ANTRIM SHALE himestone 100-950 | SHALE GAS
i LIMESTONE. OIL, GA3.
TRAVERSE LIMESTONE SHALE el o et o
BELL SHALE, Limestone 0-B0 | SHALE
ROGERS CITY-DUNDEE | LIMESTONE G-475 | LIMESTONE. OIL.GAS,
DEVONIAN FHE:;;J?TEDRQ OMITE
; LIM MNE, LOMITE.
DETROIT RIVER POLOMITE, Timestont, salt 150=1400 | OIL, GAS, SALT, BRINE.
¥ FRESH WATER
SYLVANI A SANDSTONE, SANDY DOLOMITE D-550 | GLASS SAND. FRESH WATER
BOIS BLANC DOLOMITE, CHERTY DOLOMITE 0-1000
BAS5S [SLAND DOLOMITE 50-570 | DOLOMITE, FRESH WATER
SALINA SALT, DOLOMITE, Shale,anhydrite 50-4000 | SALT. GAS, OIL
IAGARAN
SlLUR IAN Guelph- Lockpart - Engadrnt] DOLOMITE. L " Ral [50-B00 LIMESTONE, DOLOMITE.
M;nmlqut wrnt Bluff) i L OIL, GAS. FRESH WATER
Cataract)
CINCINNATIAN
Mit.hmplnlﬂ =5 SHALE, LIMESTONE 250-800
AYIVIEI& - COg
ORDOVICIAN : QIL.GAS, LIMESTOMNE
TRENTON-BLACK RIVER | LIMESTONE, DOLOMITE 2001000 | foeelSearre :
ST PETER SANDSTONE 0 - 150 | FRESH WATER
OZARKIAN PRAIRIE DU CHIEN DOLOMITE , Shale 0-410
OR
DOLOMITE, SANDY DOLOMITE, E
CANADIAN | HERMANSVILLE Sikidetine B
LAKE SUPERIOR BUILDING STONE
CAMBRIAN EHum:m* SANDSTONE 500-2000| Foreu waTeR
Jacobawille}
KEWEENAW LAVA FLOWS, conglomerate, 4800-35000 | COPPER. SILVER, ROAD METAL,
{ Copper formations) shale, sandstone SEMI- PRECIOUS GEW STONES
ALGONKIA KILLARNEY GRANITE GRANITE, GHEISS, diorite, syenite
N LURONIAN SLATES, HEMATITE, 5CHIST, IRON ORE, ROOFING SLATE,
i A QUARTZITE, GRANITE, marble, 2000+ ROAD METAL, GRAPHITE
on formatio datormite MARBLE
ROAD METAL, BUILDING
] LAURENTIAN SCHIST, GNEISS, GRANITE STONE, VERDE ANTIQUE, TALC,
ARCHEAN GOLD
KEEWATIN SCHIST, GREENSTONE, ROAD METAL

SLATE
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