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FOREWORD 
This report is a record of the Michigan Mineral Industry 
for the calendar year 1959.  Metallic and fuel statistics 
were compiled by the Michigan Geological Survey.  
Nonmetallic statistics were compiled in cooperation with 
the United States Bureau of Mines. The preliminary 
value of mineral production for 1960 was prepared by 
the Bureau of Mines. 

THE MINERAL INDUSTRY OF 
MICHIGAN IN 1960* (Preliminary) 

Mineral production in Michigan in 1960 was valued at 
$427 million, according to the Bureau of Mines, United 
States Department of the Interior.  The 12 percent gain 
over 1959 resulted largely from increased output of Iron 
ore and petroleum.  A lag in building construction 
resulted in a decrease in shipments of cement and 
gypsum.  Output of the other major mineral 
commodities--sand and gravel, crushed stones and 
chemicals derived from well brines--did not vary much 
from the previous year.  Iron ore regained first place in 
value displacing cement which was followed by 
petroleum, sand and gravel, copper, salt, and stone. 
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*Prepared December 15, 1960 by Donald F. Klyce, Commodity-
industry Analyst, under the supervision of Samuel A. Gustavson, 
Supervising Commodity-industry Analyst, Minneapolis Office of Mineral 
Resources, Region V, Minneapolis, Minn. 

METALS 
Metallic minerals accounted for nearly 31 percent of the 
total value of the State mineral production compared to 
27 percent in 1959. 

Copper. - Production of copper in terms of recoverable 
metal was about the same as in 1959, although value 
increased 5.6 percent.  The preliminary average 
weighted price in 1960 was 32.0¢ per pound compared 
to 30.7¢ in the previous year.  A labor strike at the White 
Pine Mine that started.  October 28, 1959 was settled 
February 22, 1960.  All other copper producers operated 
throughout the year.  Operating companies included 
Calumet & Hecla, Inc., Copper Range Company, White 
Pine Copper Company (a wholly owned subsidiary of 
Copper Range Company), and Quincy Mining Company. 

Iron Ore. - Iron-ore shipments were estimated at 
10,750,000 long tons compared to 7,247,449 in 1959.  
Value of shipments Increased over $31 million.  
Production increased in the first part of the year in 
anticipation of increased business due to the 1959 steel 
strike.  As industrial activity failed to keep pace with 
expectations and the steel production rate dropped Iron-
ore shipments were curtailed after mid-year. 

Shipments of concentrates from jaspilite, a low-grade 
nonmagnetic ore, continued to increase and in 1960 
represented about 10 percent of the State total iron-ore 
shipments.  In September the Humboldt Mining 

Company (jointly owned by Cleveland-Cliffs Iron 
Company and Ford Motor Company) opened a plant to 
produce iron-ore pellets from jaspilite.  The plant has an 
annual capacity of 650,000 tons of pellets and is the 
second facility in the State that produces pellets from 
low-grade material. 

Dates of first and last lake shipments of iron ore in 1960 
from Michigan and Wisconsin ports were:  Ashland, April 
17 - November 6, Escanaba; March 28 - November 17; 
Marquette, April 16 - November 26; Superior, April 12 - 
November 18. 

NONMETALS 
Nonmetallic mineral production (except mineral fuels) 
was fractionally less than in 1959 and was valued at 
nearly a quarter of a billion dollars.  Materials used by 
the construction industry (cement, clay, gypsum, sand 
and gravel, stone) accounted for nearly three-fifths of the 
total value of nonmetallic minerals.  Chemicals derived 
from well brines (bromine, calcium-chloride, magnesium 
compounds, potassium, salt and lime) comprised the 
remainder and were used chiefly by the chemical 
industry. 

 

MINERAL FUELS 
Mineral fuels accounted for nearly 12 percent of the 
value of the state mineral production compared to 9 
percent in 1958 and 1959.  Much of the increase was 
due to greatly expanded petroleum production which 
was nearly 50 percept larger than in 1959.  Continued 
development of the Albion-Pulaski-Scipio trend in 
Calhoun, Hillsdale and Jackson counties resulted in 
petroleum production of about 8 million barrels from 
fields in this area compared to 2 million barrels in 1959.  
Total State production in 1960 was estimated at 
15,386,000 barrels compared to 10,439,000 in the 
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previous year.  The output of natural gas liquids and 
natural gas were respectively 7 percent and 3 percent 
larger than in 1959.  Peat, although classified as a 
mineral fuel, was used mainly for soil conditioning.  
Production was 4 percent higher than in 1959. 

1960 NEWS ITEMS 

ORGANIZATIONAL DEVELOPMENTS: 

IRON ORE 
The trend to pelletizing taconite, jaspilite and low-grade 
iron ores for use by the steel Industry was traced by the 
Wall Street Journal.  It predicted that capacity for pellet 
making will top 14 million tons for 1960, and reach 30 
million tons by 1964.  Because pelletizing boosts iron 
yield of low-grade ore above that of good domestic ore.  
It steps up blast furnace efficiency in steel mills almost 
20 percent.  Therefore, repercussions are being felt in 
the mining industry, particularly in the Mesabi range and 
neighboring ranges in Northern Wisconsin and Michigan.  
They formerly furnished all but about 20 percent of the 
country’s requirement.  Now, up-graded pelletized ore 
and increased imports of foreign ore (the latter 
representing 33.7 percent of ore consumption during the 
first half of the year) are taking business away from the 
older mines. 

Pickands Mather and Company, on the Gogebic Iron 
Range, has two crushing and screening plants under 
construction.  The project is part of a program aimed at 
up-grading ore from the Gogebic Range to make it more 
competitive.  The plants are being built at the Newport 
and Geneva mines near Ironwood. 

The Bristol mine, near Crystal Falls, shut down for two 
weeks during January 1960 for installation of a new hoist 
to accomodate the recent 250 foot deepening of the 
shaft to the 1900 foot level.  Formerly operated by 
Oglebay, Norton Company and closed in 1932 because 
of the depression the mine was taken over by Inland 
Steel in 1948 and dewatered.  The first ore was hoisted 
a year later.  A red hematite ore, not previously worked, 
is now being produced. 

Humboldt Mining Company, owned jointly by the 
Cleveland Cliffs Iron Company and the Ford Motor 
Company doubled its concentrate plant capacity to 
640.9000 tons of flotation concentrate per year.  Official 
dedication of the new plant was on September 16.  Two 
parallel lines of Allis Chalmers grate kiln systems were 
installed along with a 850 foot heavy duty conveyor 
system using 1852 feet of belting, the initial beneficiation 
plant started operation in 1954 producing 320,000 
annual tons of flotation concentrate.  Concentrate is 
shipped to Lower Lake steel mills and sintered. 

Early in the year the M. A. Hanna Company notified 
owners of about a dozen homes on mining property near 
Iron River that their homes would be moved by 

November 1.  The houses were threatened by 
approaching surface cavings from underground 
operations of the Company’s Hiawatha mine. 

M. A. Hanna’s new 2,745 foot Homer-Wauseca shaft 
near Mineral Hills is one of the few U.S. mines having 
the automatic Koepe hoist.  The headframe, with green 
corrugated plastic windows, is 130 feet high.  It has an 
elevator which carries passengers to the top floor, 110 
feet, where the Koepe hoist motors are located.  The two 
14-ton capacity skips, moving at 1900 feet per minute, 
can lift 800 tons of ore per hour, far beyond the 
productive capacity of the mines.  One skip will hoist ore 
from the Homer mine, the other, the Wauseca mine - a 
unique arrangement made necessary by different fee 
ownerships which require that the ore from the two 
mines be kept entirely separate from each other. 

Copper Range Company will start a 52 million program 
to develop a newly found copper deposit on property 
west of their White Pine Mine in Ontonagon County.  An 
exploration shaft is being sunk as a further check on 
drilling results.  Additional mining and metallurgical 
testing will follow completion of the shaft, scheduled for 
the fall of 1961.  If these tests show the ore and mining 
conditions comparable to the White Pine Mine, Copper 
Range will establish a mining unit on the site. 

PORTLAND CEMENT 
Peerless Cement Company has undertaken a half-
million dollar expansion program calling for construction 
of new bulk cement storage facility at Grand Rapids and 
a distribution silo at Schoolcraft near Kalamazoo.  The 
new installations, scheduled for completion in February 
of 1961 will serve the important commercial areas of 
western Michigan and northern Indiana. 

Facilities to increase the finish-grind capacity of the 
Alpena mill of Huron Portland Cement Company were to 
have been completed by mid-year.  This project will add 
7000 bbls. of finish-grind capacity, an increase of more 
than 15 percent, bringing daily total to 53,000 bbls.  The 
previously announced harbor development project is 
designed to increase the mill shipping capacity at 
Alpena. 

The steamer Amoco of American Oil Company was 
bought by Huron bringing the number of boats in the 
fleet to seven.  The steamer was renamed the H. R. 
Schemm, in honor of Huron's president. 

The $25 million plant of Dundee Cement Company, 
located at Dundee, commenced production March 1st 
with an initial rate of about 5,000,000 barrels per year.  
The kilns, 16 feet 6 inches in diameter, 460 feet long, 
and holding about 200 tons of clinkers, are reported to 
be the largest in the nation. 
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STONE 
An additional grinding mill, screens, and storage and 
material handling equipment have been installed at the 
Rogers City and Cedarville operations of Michigan 
Limestone Division, U. S. Steel.  The new equipment 
increases production of fluxing fines now being used in 
connection with self fluxing sintered iron ore 
concentrates. 

Inland Lime and Stone Company have in operation a 
new sinter sand limestone plant at Port inland.  
Production of sinter sand limestone, of minus one-eighth 
inch size, will eventually comprise about 10 percent of 
total plant production.  The fluxing limestone is used at 
the company’s Indiana Harbor steel plants where the 
sinter sand is combined with fuel and finely ground ore 
and then charged in a sinter machine which produces 
clinkers which in turn, are charged into blast furnaces. 

There is a likelihood that the sandstone industry may be 
revived in the Copper Country.  Loads of white and red 
banded stone have been reported leaving the Arnheim 
area for points in lower Michigan and elsewhere.  Six 
projects in Marquette County are scheduled to utilize the 
sandstone.  In early 1880 sandstone quarrying in the 
Keweenaw Peninsula area was a booming industry and 
the original operator of the Arnheim quarry was Superior 
Natural Redstone Quarries. 

SAND AND GRAVEL 
Twenty companies located in Southern Michigan have 
organized the Michigan Sand and Gravel Producers 
Association with headquarters at 1305 Industrial 
Building, Grand and Washington Blvds., Detroit 26, 
Michigan.  President Lyle J. Walker announced:  "We 
plan to promote greater understanding and cooperation 
between sand and gravel users and the Industry."  The 
new group will aid in establishing and maintaining 
standards for aggregate materials used in concrete and 
bituminous construction, and expects to promote 
legislation in the best Interest of the public. 

The American Aggregates Corporation has added a 
heavy-media separation unit at the Oxford gravel plants 
bringing total beneficiation capacity of their Michigan 
operations, at Oxford and Green Oaks, to 600 tons per 
hour.  The equipment, consisting of a drum, drainage 
and washing gear, magnetic separator, densifier, 
demagnetizer, pumps and controls were supplied by 
Western Machinery Company. 

Fourteen gravel beneficiation plants (12 employing 
heavy-media separators, one a jig and one an elastic 
fractionation process) have now been established in 
Michigan to produce the high quality aggregate specified 
for highway concrete. 

SALT 
International Salt Company has developed a process for 
separating salt from impurities by selectively heating the 

impure materials with a battery of infra-red heat waves.  
The separation Is possible because the sodium chloride 
crystals are transparent to the heat waves, whereas, the 
impurities are note.  After heating, the actual separation 
takes place by application of a heat sensitive adhesive to 
a high speed conveyor belt. 

GYPSUM 
National Gypsum Company’s newest and automated 
gypsum plant at Lorain, Ohio went Into production of 
wallboard, 16 inch lath, and plaster.  The plant features a 
dust collection system that returns dust to the production 
process.  The company's Tawas City quarry supplies the 
approximate 3000 tons of raw gypsum required each 
week. 

OTHERS (Lime, periclase) 
At the Dow Chemical Company plant in Ludington an 
Allis Chalmers Lepol-type grate kiln is being used for the 
first time in the United States for lime production.  The 
11½’ x 160’ kiln has a capacity of 600 tons of lime per 
day.  ACL kilns have been used by cement producers for 
several years.  The new kiln unit calcinates northern 
Michigan limestone to chemical grade lime, a basic raw 
material at the Ludington plant. 

Kaiser Refractories and Chemicals completed a new $3 
million periclase plant at Midland.  Periclase, a 
crystalline, hard-burned magnesia, is one of the raw 
materials used in the manufacture of refractory brick 
mixes.  Other products include magnesite and refractory-
grade magnesia.  The facilities include a 275-foot rotary 
kiln and associated filtering and handling equipment.  
The company obtains magnesium hydroxide slurry from 
Dow Chemical Company.  Annual capacity is reported 
as 45,000 tons of periclase and refractory magnesia. 

Wyandotte Chemical Corporation is proceeding with 
major improvements in its limestone calcining facilities at 
Wyandotte.  Changes in the burning process are 
expected to improve the quality and increase the 
available capacity of 1.5 million tons of high-grade lime.  
The first unit is scheduled to be in operation early in 
1961. 

PETROLEUM 
The year 1960 witnessed a strong upturn in Michigan 
petroleum activities as oil and gas production registered 
their best annual total since 1950 and 1948, 
respectively.  Spearheaded by the Albion-Scipio field of 
Southern Michigan, which yielded nearly one-half of the 
state's total output, oil production jumped 50 percent 
above 1959 to an estimated 15,386,000 barrels.  By the 
end of Decembers oil wells were producing at a yearly 
level of 18,000,000 barrels.  Natural gas production rose 
to almost 19 billion cubic feet, some 20 percent over the 
year before. 



RESEARCH, TECHNOLOGY: 
Research in iron ore beneficiation, in blast furnace and 
direct reduction process and on mining methods will be 
conducted by the U.S. Bureau of Mines during the fiscal 
year commencing July 19, 1960.  It is hoped that results 
will improve competitive positions of Lake Superior ores. 

U.S. Bureau of Mines long-range fundamental aggregate 
research continues with a view toward solving problems 
in the field of explosives, a methods of fragmentation, 
and the characteristics and damaging effects of blasting 
vibration on structures, the physics of rock breakage 
using both standard, and special equipment, and mining 
and processing methods. 

LEGISLATION: 
Following a study of the mining industries of Northern 
Michigan by a special committee of the Michigan 
Legislature last year, two statutes were enacted.  House 
Bill No. 586 authorizes the use of water for the low-grade 
iron ore concentration plants.  House Bill No. 268 
clarifies the law relating to the taxation of low-grade iron 
ore properties. 

PUBLICATIONS: 
Publication of the first two volumes of the three-volume 
Mineral Yearbook for 1959 was announced December 
31 by the Bureau of Mines, United States Department of 
the Interior.  Both Volume 1, "Metals and Nonmetals 
(except fuels)” and Volume 2, "Fuels", can be purchased 
from the Government Printing Office, Washington, D. C.  
The third volume titled "Area Reports" will be issued 
shortly, the Bureau said. 

A publication "Iron Ore Resources of the United States 
including Alaska and Puerto Rico, 1955" by Martha S. 
Carr and Carl E. Dutton, Geologic Survey Bulletin 1082-
C, Geological Survey, U. S. Department of the Interior 
(1959), is available for 30 cents from the Superintendent 
of Documents, U. S. Government Printing Office, 
Washington, D. C.  This pamphlet is a survey of iron ore 
resources of the United States with selected bibliography 
and tables of iron ore reserves and potential ore. 

A valuable reference work on the gypsum and anhydrite 
industry in the United States and Puerto Rico has been 
published as Bulletin 1105 of the U. S. Geological 
Survey.  The authors, Charles F. Withington and Marion 
C. Jaster, have researched and annotated more than 
400 references. 

Other valuable reference publications of the Bureau of 
Mines includes special publication titled "List of 
Publications issued by the Bureau of Mines from July 1, 
1910 to January 1, 1960, with Subject and Author 
Index", by Hazel J. Straton and Bulletin 585, "Mineral 
Facts and Problems," 1960 edition by the Bureau of 
Mines staff.  Both are available at a cost of $4.25 (paper 
bound) and $6.00 (cloth bound), respectively, by writing 

the Superintendent of Documents, U. S. Government 
Printing Office, Washington, D. C. 

MICHIGAN MINERAL PRODUCTION 
1959 

GENERAL REVIEW 
The value of Michigan mineral production totaled 
$385,321,927 in 1959, an increase of 10 percent from 
the 1958 figure.  Record highs were established in the 
value of shipments of cement, gypsum, lime, peat, sand 
and gravel, and natural salines.  Cement ranked first in 
value followed by iron ore, natural salines, sand and 
gravel, salt, copper, petroleum and stone.  Metallic 
mineral value decreased 5 percent and fuel value 
increased 14 percent while nonmetallic minerals 
increased 17 percent to a new high. 

Commodities in the nonmetals group, mainly 
construction and chemical materials, represented about 
two-thirds of the state's output of minerals. 

The annual value of iron ore and copper prior to 1900 
represented approximately 90% of the total value of all 
mineral products.  The years 1895 to 1900, however, 
were important years for Michigan’s non-metallic 
industries, as the first successful portland cement plant 
was begun in 1896.  Increasing quantities of marl, clay, 
limestone, and shale were required.  The development 
of the salt industry at Detroit beginning with the year 
1895 resulted in increased production of that product. 

The non-metallics grew slowly but steadily in value from 
1900 to 1914, but following that year growth was rapid 
due first to demands for war materials, and subsequently 
to the great era of industrial expansion which began in 
1922, with constantly increasing demands for 
construction and road building materials.  Important new 
uses and new products were developed which added 
greatly to the mounting value of non-metallic production.  
By 1929 this had reached a total of $71,000,000. 

in 1921, 1924, and 1927 the values of non-metallic 
minerals and mineral products surpassed those of iron 
ore and copper, and beginning with 1930 the non-
metallic definitely assumed the lead. 

in volume of mineral production in 1959 in the United 
States, Michigan ranks:  First in salt, peat, gypsum, and 
magnesium compounds; Second in iron ore, sand and 
gravel, and bromine; Fourth in cement and marl; Fifth in 
copper; Sixth in stone. 

The following table gives the value of Michigan Mineral 
Production in 1959: 
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GROWTH IN VALUE OF THE MINERAL 
INDUSTRIES OF MICHIGAN AND 
BORDERING STATES 1946 TO 1959 

 

MICHIGAN’S MINERAL VALUE AND 
POPULATION GROWTH 1931-1959 
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PRODUCTION MAP, 1960 

 

PROCESSING MAP, 1960 

 

METALLIC MINERALS* 

IRON ORE 
Geological formation - Huronian.  Iron ore is a mineral 
containing iron in such quantity, 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 rocks are of middle 
Huronian age.  The iron ore is found as isolated masses 
in a rock called iron formation.  Iron formation is a 
banded sedimentary rock commonly composed of layers 
of silica alternating with layers of iron minerals.  
Precambrian banded iron formations are found in a few 
other places on the earth’s surfaces principally Labrador 
- Quebec, Manchuria, India, Brazil and the Krivoy Rog 
area of Russia, but until recently such deposits have 
been little utilized for iron ore production excepting the 
United States. 

The iron and steel industry experienced the longest 
strike in its history in 1959.  Largely as a result of the 
116 day shutdown which began July 14 the state’s iron 
ore output was the lowest since 1938.  Shipments of iron 
ore in 1959, from 22 underground mines and 6 open pits 
comprised 7,258,715 long tons (2,240 lbs.); a decrease 
of 12 per cent from 1958.  Value of shipments dropped 
to $62,117,507 and iron ore failed to rank first of 
minerals produced for the first time since 1938.  Dates of 
first and last lake shipments of ore in 1959 from 
Michigan and Wisconsin ports were:  Ashland - C & NW 
- Soo, April 24 - November 18; Escanaba -C & NW, April 
10 - December 8; Marquette - DSS & Ar, April 27 - 
December 4; Marquette - LS & I, April 24 - December 
12; Superior - GN, April 17 -December 20; Superior - NP 
- Soo, April 27 - November 29o 

Underground mines increased working time at the start 
of 1959.  M. A. Hanna Company stepped up its work to 6 
days in its 4 iron mines in the Iron River district.  
Pickands Mather and Company's operations on the 
Gogebic Range increased to a full 4-day week of 16 
shifts after working 12 shifts for some time.  North Range 
Mining Company reopened the Penokee mine at 
Ironwood idled since March of 1958. 

Pickands Mather and Company’s Buck mine at Caspian 
reopened in April after having been closed since July, 
1958.  Opened on a trial basis, miners worked on a 
Straight Company account rate as in contract mines and 
agreed to maintain production at the rate prevailing 
when the mine closed. 

The Republic Steel Corporation, as in the case of 
Pickands Mather and Company, was shipped from a 
single mine on the Menominee Range, the Tobin at 
Crystal Falls.  The Tobin was closed October 16, 1957 
except for pumping and maintenance through 1958.  
Repair work was begun on March 9, 1959.  Republic 
leased the adjacent Genesee Mine on May 1959 and 
planned to mine and hoist through the Tobin shaft after 
driving a 300 foot drift. 

The Bradley open pit mine at Iron Mountain closed upon 
the death of Edward C. Bradley.  The mine, operated by 
Mr. Bradley and his sons, produced a high silica ore for 
the Jackson Iron and Steel Company.  A total of 313,941 
tons of ore was produced the last 11 years of its 20 year 
existence. 
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Expansion started early in 1959 on the Cleveland-Cliffs 
beneficiation plant at Humboldt to bring it up to a 
production level of 600,000 tons of pellets annually.  
Facilities include expansion of the crushing, grinding, 
and flotation section of the plant and construction of an 
agglomerating section at the concentrator.  The 
company also planned a new pelletizing process for their 
beneficiation plant at Republic in the hopes of an 
eventual 2 million tons annual production of high grade 
pellets there.  The Mather “A” mine at Ishpeming began 
installation of one of the world1s largest slope 
conveyors.  The belt will have a center distance of 3,791 
feet and will carry 700 tons per hour of iron ore.  The ore 
will be carried from the 12th to the 9th levels - an 
elevation of about 800 feet.  When all materials have 
been excavated for the conveyor location in the mine 
and all succeeding sections of the belt have been added, 
a total of over 7,500 feet of belting will be operated on 
this unit. 

The M. A. Hanna Company’s new 20 foot circular shaft 
near Iron River was put in operation.  This 2,740 foot 
shaft serves the Homer and Wauseca mines for an 
expected annual production of 1 million tons of iron ore.  
Hanna’s new Groveland open pit mine and beneficiation 
plant, near Randville was in production.  Estimated 
reserve on the 3,000 acres is 100,000,000 tons of ore.  
First shipment of 65% concentrate went to the Granite 
Steel Company in Illinois.  This is the third iron ore 
beneficiation plant to be established in the Northern 
Peninsula. 

Great Lakes Steel’s $100 million construction and 
expansion program was announced in February.  A new 
80-inch strip mill will be built on 70 acres adjoining the 
Detroit Edison Plant on River Rouge.  This new 
installation is ½ mile from the main plant at Ecorse.  
Completion is scheduled for the middle of 1961 - part of 
a $300 million expansion program by the parent National 
Steel Corporation. 

The Branch of Ferrous metals and Ferroalloys, U. S. 
Bureau of Mines, planned to publish the first progress 
report on the Bureau's integrated study of the iron ores 
of the Lake Superior District.  The study includes 
investigation of geology, exploration and development 
on all major iron ranges in the Lake Superior District.  
Eventually each range will be sampled systematically to 
determine the mineral combination present and 
appropriate mineral dressing methods.  As part of the 
study the Bureau is sponsoring research fellowships at 
the University of Minnesota and Michigan College of 
Mining and Technology on (1) diamond drilling; (2) the 
primary iron minerals of Lake Superior District; (3) 
flotation of iron-magnetic iron minerals present in 
taconite; and (4) flotation of undeslimed iron ores. 

 

 

 

COPPER 
Geological formation - Keweenawan.  Copper is present 
in many horizons throughout the Keweenawan series 
which extends from the tip of 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 the White Pine Mine, in Ontonagon 
County, produces mostly copper sulphide (chalcocite) 
from the Nonesuch Shale.  Some copper is also 
produced in Houghton County by reclamation of stamp 
sand tailings of earlier mill operations. 

Michigan produced 113,081,533 pounds of copper 
during 1959, a decrease of 7 per cent in production.  The 
value of copper, however, increased 12 per cent to 
$35,245,252 due to a higher average price.  Average 
price used for calculating the value of copper was 31.2 
cents per pound in 1959 and 25.7 cents in 1958.  At the 
beginning of 1959 the price of copper stood at 29 cents 
a pound unchanged since October 24, 1958.  In early 
February, however, it advanced to 30 cents and on 
March 9 to 3 it cents.  By July 15 the price dropped to 30 
cents and remained there until early September.  
Thereafter, prices ranged from 30 to 33 cents until 
November 12, when a 33 cent price was established. 

*Metallic statistics compiled by Michigan Geological Survey. 
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No silver was recovered from Michigan copper during 
1959 as virtually all output was fire refined and marketed 
as "Lake Copper" at a slight price premium because of 
the silver content. 

 
The White Pine Copper Company shut-down its mine, 
mill, and smelter in November because of a strike.  
Copper Range Company shipped ore from the 
Champion mine and tailings from Redridge to their Freda 
mill throughout the year.  Concentrates from the Freda 
mill were processed at the White Pine Company’s 
smelter. 

Calumet and Hecla, Inc. operated several of its mines 
and the Ahmeek mill, the Tamarack reclamation plant, 
and the Hubbell smelter throughout the yea to 

Quincy Mining Company operated their tailings 
reclamation plant.  Concentrates were smelted at the 
Calumet and Hecla, Inc. smelter until March when 
Quincy Mining Company’s Hancock smelter was put into 
operation.  Reconditioning of Quincy Mining Company's 
No. 5 copper smelting at Ripley was completed in June 
and commenced handling concentrates on hand.  On 
October 28th the Hancock smelter was shut-down for 
repairs and to build up stocks of concentrates.  
Operations were resumed in the latter part of November. 

 

[Map:  Michigan Iron and Copper Ranges] 
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FUELS* 

PETROLEUM 
Petroleum production increased in 1959 reversing a 
declining trend which began more than a decade ago.  
During the year 10,438,608 barrels valued at 
$30,518,107 were produced.  At the end of 1959, 4,327 
producing wells were in 41 counties.  Approximately 58 
per cent of the total output was from Hillsdale, Isabella, 
Montcalm, Bay, Osceola, Arenac, Ogemaw, and 
Gladwin counties; more than half a million barrels were 
produced in each of these counties a 

During the year 598 wells were completed (256 oil 
producers, 48 gas producers, 294 dry holes).  Of these 
completions 187 were wildcats (11 oil producers, 6 gas 
producers, and 170 dry holes).  The remaining 411 
completions were field wells (245 oil producers, 42 gas 
producers, and 124 dry holes). 

Thirteen refineries & in nine counties 9 processed more 
than 99 per cent of the crude oil produced in Michigan 
during 1959.  The combined normal daily capacity of all 
Michigan refineries is approximately 183,200 barrels. 

The Northern Peninsula Oil Refining Inc. of Rapid River 
announced, in June, plans for construction of an oil 
refinery.  The refinery will be on U. S. 41 in Rapid River 
and will refine crude oil from the Trans-Canada pipe line 
traversing the area.  The plant will market straight run 
gasoline, kerosene, range oil, diesel fuel, gas and 
residential fuels within a 100 mile radius of Rapid River. 

Detailed information for oil and gas operations is 
recorded in the "1959 Summary of Operations, Oil and 
Gas Fields”, available from the Michigan Geological 
Survey. 

[Map:  Production of Petroleum and Natural 
Gas] 

 

 
*Fuel statistics compiled by Michigan Geological Survey. 
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NATURAL GAS 
Over 61 per cent of the natural gas produced in 
Michigan has been from the Michigan Stray - Marshall 
formations.  Natural gas production increased 
4,661,849,000 cubic feet in 1959 to a total of 
15,626,227,000 cubic feet the largest production since 
1948.  Of this amount over 4 billion cubic feet was oil 
well gas.  Natural gas was produced from 167 wells in 
24 counties.  Allegan County with 53 per cent of the 
state's total was the leading producer followed by 
Roscommon, Livingston, Ogemaw, and Crawford 
counties. 

 

 

NATURAL GASOLINE 
Michigan in 1959 produced from oil well gas a total of 
2,761,551 gallons of natural gasoline and allied products 
valued at $154,648.  Crawford County, with 71 per cent 
of the state total, ranked first among the six producing 
counties. 

 

NONMETALLIC 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, and shale or 
clay.  These raw materials are obtained from Paleozoic 
limestone and shales and from Pleistocene clays. 

Portland cement was produced by nine 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 part of the limestone used was 
from the Traverse and Dundee formations. 
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Cement ranked first in value in 1959 followed by iron 
ore.  Cement shipments increased 2,113,938 barrels 
and the value Increased $6,781,473 over 1958 to the 
highest point in history.  Alpena County continued to be 
the leading producer; Wayne County ranked second.  
Portland cement was produced also in Bay, Emmet, 
Lenawee, Monroe, and St. Clair counties. 

Construction continued on the new cement plant at 
Dundee.  The 30 million dollar plant, with its newly 
developed quarry in the Dundee formation is one of the 
largest and most efficient on the North American 
continent.  The plant Is located about 40 miles southwest 
of Detroit. 

General Portland Cement Company and Consolidated 
Cement Company merged April 30 and the re-elected 
directors of both companies became members of the 
board of the combined company.  The firm has an 
annual capacity of 25,000,000 barrels making It the fifth 
largest in the United States.  Consolidated formerly 
operated three plants located at Cement City, Michigan; 
Paulding, Ohio; and Fredonia, Kansas. 

A new cement distributing plant at St. Joseph was 
completed by the Huron Cement Company.  This facility, 
the company’s 13th distributing plant, has ten silos with 
a combined storage capacity of 150,000 barrels. 

National Gypsum Company of Buffalo, New York, 
exchanged more than 1 million shares of stock, valued 
at $67 million, to acquire Huron Portland Cement 
Company.  Huron continued with its own sales force, 
production units, accounting, and research facilities. 

SALT 
Geological Formations - Marshall, Detroit River, Dundee, 
Salina.  Almost the entire Southern Peninsula of 
Michigan is underlain by great thicknesses of rock salt - 
one of the largest basins of salt depositions in the world. 

Successful manufacture of salt began at Saginaw in 
1860.  Prior to that time the State had set aside lands on 
which salt springs were located, and appropriated funds 
for borings upon these lands.  Owing, however, to lack of 
specific knowledge of the geology of the State, the 
borings obtained brines too weak for salt manufacture, 
and the State abandoned attempts to manufacture this 
product.  However, to stimulate private enterprise in the 
development of the salt resources of the state, the 
legislature of 1859 passed an act exempting all 
properties engaged in the manufacture of salt from 
taxation, and furthermore, provided for the payment of a 
bounty of ten cents per bushel for all salt obtained from 
wells within the State.  This legislation was soon 
Amended and eventually repealed, but by that time the 
industry was established on a firm basis, and growth 
was rapid.  As early as 1880 Michigan led all states in 
salt production. 

Artificial brines produced by dissolving salt from the 
Salina formation are recovered by eight plants in 
Manistee, Midland, 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 Marshall and Dundee 
formations at St. Louis, Gratiot County, and from artificial 
brines from the Detroit River formation at Manistee, 
Manistee County.  Artificial brines from the Detroit River 
and Salina formations are used at the chemical plant in 
Midland, Midland County. 

Approximately 57 Per cent of the salt was used by 
chemical plants in Wayne, Midland and Muskegon 
counties.  Over 2.5 million tons of salt were used in the 
manufacture of soda ash, chlorine, and other chemicals.  
Approximately 19 per cent of the total production was 
dried and evaporated salt. 

During 1959, 4,485,145 short tons of salt valued at 
$35,724,796 were produced.  This was an Increase of 5 
per cent in production and 8 per cent in value over 1958.  
Wayne ranked first of the six counties producing salt - 
followed by St. Clair, Manistee, Midland, Muskegon, and 
Gratiot. 
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MICHIGAN SALT ROCK DEVELOPMENT 
1959 

 

 

 

NATURAL SALINES 
Geological Formation - Sylvania, Detroit River.  Natural 
brine recovered from the Sylvania formation is used by 
chemical companies in 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. 
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MICHIGAN NATURAL BRINE 
DEVELOPMENT 

1959 
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Bromine was produced in 1958 by four companies in six 
plants in Gratiot, Manistee, Mason, 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.  The Dow 
Chemical Company at Midland, reported production of 
potassium salts from natural brines. 

The value of the natural salines recovered by the 
chemical plants from natural brines in 1959 increased 16 
per cent over the 1958 value.  The highest value was 
recorded for bromine, followed by magnesium 
compounds, calcium magnesium chloride and potash. 

Field studies in Michigan showed 25 per cent more clear 
space on icy pavements after 1 hour treatment with 1:3 
calcium chloride salt mixture.  When calcium chloride 
dissolves, it releases the heat that salt requires to 
dissolver which explained the greater effectiveness of 
the mixture in melting ice.  It has demonstrated that 
premixed calcium chloride and salt could be stockpiled if 
dry and protected from rain.  Underneath the protecting 
crust that formed the saline mixture remained free 
flowing. 

 

 
*Includes:  bromine, calcium chloride and calcium-magnesium chloride, 
magnesium compounds, and potash. 

SAND AND GRAVEL 
Sand and gravel are obtained from glacial deposits - 
kames, 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 sandstones, a very 
pure quartz sandstone with grains of uniform fineness 
very loosely cemented. 

Production and value of sand and gravel increased in 
1959 to 48,051,816 short tons valued at $41,192,632 the 
highest recorded to date.  Seventy per cent of the total 
sand and gravel output was used in road construction 
and 19 per cent for structural purposes. 

Production of sand and gravel was reported from 79 of 
Michigan’s 83 counties.  Approximately 45 Per cent of 
the total production was from 10 counties; in order of 
rank - Oakland, Livingston, Wayne, Kent, Washtenaw, 
Ottawa, Macomb, Calhoun, Ingham, and Tuscola.  
Thirteen per cent of the state total was produced in 
Oakland County.  Each of the other counties produced 
more than 1,000,000 tons.  About 72 per cent of the 
state's total was reported by commercial producers and 
the remaining 28 per cent was noncommercial 
production by county road commissions and other 
governmental agencies. 



 
The elastic fractionation process developed in 1957 was 
used on a commercial scale by a Michigan operation.  
The particles were bounced off a steel plate so that poor 
quality gravel with little elasticity dropped in the first 
compartment while the highest quality material 
rebounded to the third compartment. 

Assets and equipment of the Postma Gravel Company 
and Postma Equipment Company, Grandville, were 
acquired by the Grand Rapids Gravel Company.  H. F. 
Postma, the former owner, who had been in the gravel 
business for 30 years and in the ready-mix concrete 
business for 12 years, retained title to company land and 
buildings which were leased to Grand Rapids Gravel.  
The Postma Equipment Company’s sale included a fleet 
of 80 trucks and concrete mixers. 

 

 

[Map:  Production of Sand and Gravel] 

 

STONE 
Geological formations - Bayport, Marshall, Traverse, 
Dundee-Rogers City, Detroit River, Bass Island, 
Engadine, Burnt Bluff, Trenton, Keweenawan, Huronian. 

Approximately 61 per cent of the limestone and dolomite 
produced in Michigan in 1959 was quarried from the 
Rogers City - Dundee, Detroit River, and Traverse 
limestone formations in Presque Isle, Charlevoix, 
Cheboygan, Emmet, Alpena, and Wayne counties.  The 
remaining 30 per cent was from Mackinac, Chippewa, 
Huron, Eaton, Jackson, Arenac, Monroe, Delta, 
Dickinson, and Houghton counties.  Dimensional 
limestone was produced in Charlevoix, Eaton, Huron, 
and Presque Isle counties. 

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

Basalt from Precambrian rocks was crushed and used 
for road construction in Houghton County. 

Stone production and value increased to 20,526,253 
tons and $22,708,587 in 1959*. 
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Michigan Limestone Developments 
1959 

 
Drummond Dolomite, Inc. continued to develop reserves 
on Drummond Island, much of this under state lease.  
Intensive exploration on 2,700 acres since 1956 resulted 
in proving up some 150,000,000 tons of high quality 
dolomite extending from the northern tip of Huron Bay 
westward to Warner’s Cove and Canoe Bay, Drummond 
Dolomite now processes ten sizes of crushed stone for 
the metallurgical, chemical, and construction industries 
at the rate of 2,500,000 tons a year.  The plant was 
removed to Drummond Island from Sturgeon Bay, 
Wisconsin, in 1944. 

The United States Bureau of Mines published 
Information Circular 7917, "Mining and Milling Methods, 
Inland Lime and Stone Company, Port Inland, Michigan".  
Written by L. G. Marshall, mine examination and 
exploration engineer for the Bureau at Minneapolis, this 
publication covers details of a limestone quarry which 
produces flux for the steel industry and crushed stone for 
manufacturing concrete. 

 

 

CLAY AND SHALE 
Geological formations - 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, lightweight aggregate and cement plants 
operating in the state use clay from local surface 
deposits.  Clay produced in Saginaw County is sold for 
oil well drilling mud, for molding sand bond and for 
fertilizer. 

During 1959, 2,050,760 short tons of clay and shale, 
valued at $2,311,917 were produced.  Wayne County 
led in production and value with 33 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 aggregate. 

About 66 per cent of the raw material for the 
manufacture of clay products was from glacial clay and 
the balance was from shale deposits. 
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GYPSUM 
Geological formation - Michigan. 

Gypsum is quarried at Alabaster and near Tawas City, 
Iosco County, and is mined in two underground mines at 
Grand Rapids, Kent County.  The raw material Is 
processed in gypsum mills at National City, Grand 
Rapids., River Rouge, East Chicago, Indiana, and 
Waukegon, Illinois.  Principal uses for gypsum are in the 
manufacture of plaster, wallboard, and allied building 
materials .and as a Portland cement retarder. 

During 1959 Michigan gypsum production increased 
390,564 tons to a total of 1,721,453 tons valued at 
$6,595,256.  This is the highest value recorded for crude 
gypsum although a slightly greater tonnage was 
produced in 1955. 

Shipments of raw gypsum from National Gypsum 
Company's new quarry near Tawas City were made 
from their new dock south of Tawas City.  Shipments 
were to the company’s plant at Waukegon, Illinois.  Later 
shipments are to be made to the Lorain, Ohio plant 
which was under construction for processing into 
wallboard, lath, plaster and other gypsum building 
products. 

 

 

LIME 
Geological formations - Dundee, Burnt Bluff, Engadine. 

Raw stone for the manufacture of lime was obtained 
from the high calcium Dundee limestone in Presque Isle 
County, the Burnt Bluff limestone in Mackinac County, 
and the Engadine dolomite in Chippewa County. 

Six companies produced quick and hydrated lime in the 
state.  Production of lime reported during 1959 
Increased greatly over 1958, however, this was primarily 
due to the addition of two producers.  Forty per cent of 
the lime sold and used was quick lime.  Wayne County 
ranked first in production. 

Until about 1900, when the chemical industries began to 
grow rapidly, lime was used almost entirely in 
construction and agriculture.  Since then, progressively 
larger amounts have been employed in chemical and 
processing industries.  All lime produced in the state Is 
now sold or used for chemical and industrial use. 

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 
most extensive deposits are in the Northern Peninsula, 
the bogs near centers of population in the Southern 
Peninsula are more Important commercially.  It has been 
estimated that the reserves of peat in Michigan total 1 
billion tons. 

Production increased in 1959 to 191,661 tons valued at 
$2,356,656.  Michigan, with nearly half of the total, led all 
states in production followed by California and Florida. 

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 
shipments, and for several miscellaneous uses. 
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MARL 
Geological formation - Pleistocene. 

Marl is a loosely consolidated earthy material composed 
largely of calcium carbonate.  It is essentially a form of 
limestone which has undergone partial induration and is 
often quite variable in composition.  The wide distribution 
and accessibility of marl throughout the state affords a 
potential source of almost unlimited supply of agricultural 
lime.  Marl deposits are not continuous over large areas.  
but are restricted to isolated bodies situated in. small 
basins, depressions and drainage channels.  The 
material occurs not only in present existing water bodies, 
but Is often found burled under muck and peat in 
swamps and decadent lakes and also along old river 
channels.  In places it forms the upper terraces of lakes 
and streams and may there be exposed to the surface.  
Many of the large and some of the smaller lake beds of 
the state contain marl layers of varying thickness.  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 depressions which confines them.  
Deposits range in area from merely a fraction of an acre 
to several square miles and may be from 10 to 15 feet 
thick.  More than 30 feet of marl is of rare occurrence. 

All marl produced in the state Is used for agricultural 
purposes.  This material when added to the soil plays 
the same important role as does commercial lime and 
may be employed in much the same manner.  
Commercial marl production was reported in 18 counties 
during 1959.  Kalamazoo County ranked first, followed 
by Isabella, Branch, Barry, and Calhoun counties.  
These counties produced approximately 65 per cent of 
the state's output. 
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TABLE I.  MINERAL PRODUCTION 
OF MICHIGAN, 1959(1)

 

TABLE II.  MINERAL PRODUCTS OF 
MICHIGAN, 1958(1)
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