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Preliminary Statement 
This Commission was created by Chapter 714; Laws of 1951. By 

Chapter 522, Laws of 1953, the Legislature re-appropriated the un­
used portion of the original 1951 appropriation enabling this Com­
mission to continue its investigation and study of iron ore taxation. 

Membership of the Commission did not change and is composed 
of the same 16 members, eight from the House of Representatives 
appointed in 1951 by the Speaker and eight members from the Senate 
appointed in 1951 by the Committee on Committees. The Commission 
is made up of an equal number of majority and minority members 
of both Houses and this plan of equal representation was carried out 
in the selection of officers of the Commission and in the appointment 
of its subcommittees. 

The purposes for which this Commission was created are embodied 
in Section Two of the above named Chapter 714, Laws of 1951, which 
reads as follows: 

"Such Commission shall make a comprehensive, detailed and 
complete investigation and study of all the factors contributing 
to a sound iron ore tax policy for this state, including informa­
tion regarding the quality and extent of Minnesota's iron ore 
reserves and those in other parts of the world; the cost of de­
veloping Minnesota iron ores and those in other parts of the 
world; the advisability of using the Lake Erie price as a tax 
base; the impact of National Defense considerations; and the 
possible construction of the St. Lawrence Waterway by either 
Canada or the United States or both, upon the Minnesota iron 
ore industry, and other related factors, for the purpose of formu­
lating a stable and fair policy for the taxation of iron ore and 
in order that the state shall receive the maximum possible benefit 
from this natural resource." 

The officers elected in 1951 were unanimously voted to continue in 
their respective offices in 19531 and they are as follows: 

Senator Thomas P. Welch, Chairman 
Representative Fred A. Cina, First Vice Chairman 
Senator B. G. Novak, Second Vice Chairman 
Representative Lloyd Duxbury, Jr., Secretary 

A~so, 0. A. Blanchard, Directo:; Martha May Wylie, Secretary to the 
Director and Frank E. Downmg, Engineer and former head of the 
Mining Division of the State Tax Department, Consultant, all em­
ployed during the '51~'53 interim, were continued in their employ­
ment by the Commission during the '53-'55 interim . 
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PRELIMINARY STATEMENT 

In 1951 the Commission set up five subcommittees to explore 
various subjects, which subcommittees were continued in 1953. They 
are as follows: 

1. Quality and Extent of Minnesota Iron. Ore Reserves ~nd C«?m• 
petitive Reserves Elsewhere. Membership: Representatives Cma, 
Chairman, Duxbury and Goodin; Senators Novak, Wright and 
Welch. 

2. Cost of Mining and Developing Minnesota Ore~ and Competitive 
Ores in Other Parts of the World. Membership: Senators Slet­
vold, Chairman, Miller, Elmer Peterson; Representatives Forbes, 
LaBrosse and A. I. Johnson. 

3. Advisability of Using the Lake Erie Price as a Tax Base; and 
Other Pertinent Tax Data. Membership: Senators Miller, Chair­
man, C. E. Johnson, Vukelich; Representatives A. I. Johnson, 
Bergerud, Dunn. 

4. Impact of National Defense Considerations, Membership: Rep­
resentatives Dunn, Chairman, Goodin; Senators C. E. John­
son and Sletvold. 

5. St. Lawl'ence Waterway. Membership: Senators Elmer Peterson, 
Chafrman, Wright; Representatives Forbes and LaBrosse. 

In 1953, the Commission appointed four more subcommittees, as 
follows: 

1. Lah01· Credits. Membership: Senators Elmer Peterson, Chair­
man, Wright; Representatives Duxbury, A. I. Johnson. 

2. Drilling Permits, etc. Membership: Senators Vukelich, Chair­
man, Sletvold; Representatives Forbes, Goodin. 

3. Tax on Ore Car1•ie1•s, Membership: Representatives LaBrosse, 
Chairman, Forbes, Bergerud; Senators C. E. Johnson, Miller, 
Novak. 

4. Taconite Tax, etc. Membership: Senators Wright, Chairman, 
Novak, Welch; Representatives Cina, Dunn, LaBrosse. 

The subcommittees made reports to the Commission. 

To f~ariz~ the members of the Commission with operations 
in t~e. iron or~ mdustry, an~ for the purpose of obtaining ''on the 
spot mform~t1on to dete~e what competition foreign ores would 
present to Mmnesota, by direction of the Commission the following 
inspection tiips were made and hearings held: ' 

Inspection trips by Commission: 

1951 - 5 day inspection trip of the Cuyuna and Mesabi Ranges. 
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PRELIMINARY STATEMENT 

1953 - Inspection trip to the taconite area. 
1954 - Inspection trip to Venezuela. 

Inspection trips and hearings held by subcommittees: 

1952 - Reserve Subcommittee went to the Alabama Ore :field and 
Steel Plant at Birmingham, Alabama; the Canadian fields 
at Steep Rock Lake, Ontario and Labrador-Quebec; the steel 
plants at Pittsburgh and Morrisville, Pennsylvania and 
Sparrows Point, Baltimore, Maryland. 

1952-Subcommittee on National Defense and Subcommittee on 
Great Lakes St. Lawrence Seaway attended hearings and 
took testimony in Washington, D.C. 

1954 - Subcommittee on Tax on Ore Carriers attended hearings 
and took testimony in Cleveland and Washington, D. C. 

During the past interim ('53-'55), the Commission and its subcom­
mittees continued to hold hearings on the various subjects relating to 
iron ore taxation and the administration of the law. Engineers, geol­
ogists, the Commissioner of Taxation, representatives of labor or­
ganizations, tax organizations, the mining companies, both large and 
small, fee owners of mining property, representatives from municipali­
ties and school boards in the taconite area and individuals were all 
given an opportunity to present their views to the Commission. 

On June 9, 1953, the following letter was sent to all members of the 
Legislature: 

"TO THE MEMBERS OF THE LEGISLATURE: 
"By virtue of Chapter 522, Laws 1953, this Commission will 

continue its study of iron ore taxation and endeavor to formulate 
a stable tax policy on iron ore, for submission to the next Session 
of the Legislature. 

"All of you received a copy of the factual report submitted to 
the Session just ended. If you have read this report you may have 
some suggestions or information helpful to the Commission and 
the Legislature. 

"The purpose of this letter is to give every member of the 
Legislature an opportunity to convey his or her ideas to the Com­
mission, so that we will have ample time to do the research and 
obtain the facts on the suggestions presented. If possible, send 
in your suggestions or recommendations before July 1, 1953. 

"If you do not have a copy of our report just drop me a line 
and one will be sent to you. ' 

"The problem confronting this Commission is very important 
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and complex. The final determination of this problem rests with 
the Legislature and for this reason we solicit and s!iall appreciate 
your suggestions, so that every phase of the subJect can be ex­
plored and included in our next report.'1 

Two replies were received by this Commission. 
Based on the investigation and study made both during the interim 

of '5V53 and the interim of '53-'55, the Commission submits the fol­
lowing report: 
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Glossary of Terms Used in This Report 
Alumina Oxide of aluminum; clay. 

Beneficiation Any process of treating low grade iron ore 
material, beyond simple crushing and screening, 

to remove impurities or moisture from the crude material, thereby 
increasing the iron content of the product. 

Bessemer Ore 

Concentrate 

Direct Shipping 
Ore 

Dried Iron 

Ore containing phosphorus in the amount of 
.045% or less. 

The product of any method or process of ore 
beneficiation. 

Ore that can be used without beneficiation. 

The metallic iron content of iron ore when dried 
at 212 degrees Fahrenheit, 

Gross Ton (U.S.) 2,240 pounds. Adopted from Great Britain along 
or with our other units of weights and measures. 

Long Ton { Br.) Iron ore is bought ru1d sold by the gross ton, Dom• 
mon carriers base their freight charges on the 

number of gross tons shipped. 

Heavy Media 
Concentration 

A process using a medium heavier than the rock 
particles in the ore material being treated, but 
lighter than the iron ore particles being recovered. 

, (In this process the iron ore particles over ¼ inch in size can be sepa-
rated from the particles of rock.) 

Hematite 

Iron Ore 
Material or Low 
Grade Iron Ore 
Jigging 

Non-magnetic iron ore. Chemically it contains 
two parts iron to three parts oxygen. 

Iron-bearing material having low iron content, 
and a high content of silica, alumina, or moisture, 
or a combination of all three. 

Washing of ore material, followed by use of jigs, 
with combined vibration and rising water current 
through the ore . 

Leach To percolate slowly through a mass, (such as 
rock) gradually removing the more soluble. ele­

ments. In the case of iron-bearing rocks, the leaching action is that of 
very slow breaking down over long periods of time. 

Magnetite Magnetic iron ore. Chemically it contains three 
parts iron to four parts ozygen. 

7 



GLOSSARY 

Manganiferous 
. Iron Ore 

Merchantable 
Iron Ore 

Iron ore containing not less than 2 % of man­
ganese, and usually not mo:e than 30 % manganese. 
(Most Minnesota manganiferous ores have a man­
ganese content of 2% to 10%,) 

Marketable; acceptable £or use in making steel. 
This tem1 includes direct shipping ore and con­
centrate, 

Mouth of Mine The point at or near the mine at which the load-
ed ore cars are released to the railroad company 

for shipment. This, in the case of direct shipping ore, may be at the 
actual mouth of the mine; in the case of concentrate, it would be the 
point near the treating plant, where the loaded cars of the finished 
product are released to the common carrier for shipment. 

Natural Iron The metallic iron content of iron ore as it oc-
curs in its natural bed; or before drying the ore 

at 212 degrees Fahrenheit. 

Net Ton 
U.S. & Br. 

Non-Bessemer Ore 

2,000 pounds. Used as the unit applied to manu­
factured iron and steel. 

Ore containing more than .045% of phosphorus. 

Noduli:dng A process similar to that of pelletizing, but using 
a different method, and a degree of heat slightly 

higher than that used in pelletizing. The product (nodules) will aver­
age slightly smaller and possibly harder than the %-inch to ¾-inch 
pellets. 

Paint Rock Iron and aluminum in combination with silicon 
and oxygen. 

Pelletizing A process involving first the forming of very fine 
ore particles into balls or pellets having about 

10% of moisture; and second the roasting of the pellets at a tem­
perature below that of actual melting, to harden them so that they 
will stand handling without excessive breakage. 

Silica Silicon dioxide; sand; quartz; flint. 

Sintering A process for agglomerating, or compacting to-
. ~ether (by heat) the very fine particles of iron ore 

common m some mmes, so that the product can be used in the blast 
furnace. 

Specific Gravity The ratio of the weight of any given volume of 
a substance to the weight of an equal volume of 
water. 
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Spirals Machines using the principle of centrifugal force 
combined with rising water current, to 1·ecover ore 

particles smaller than ¼-inch in size, and larger than 60-mesh size. 

Taconite 

Washing of Ore 

Iron-bearing rock, known as chert, very dense 
and hard. 

The removal of impurities, such as free silica or 
free alumina by use of water. 
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Brief History of Iron Mining in Minnesota 
EARLY MINING DAYS IN MINNESOTA 

The discovery of iron ore in Minnesota was reported by J. G. Nor­
wood in 1850. 

Thirty-four years after the Norwood discovery, the first iron ore 
was shipped from the Vermilion Range, a sh~pment of _62,124 tons 
from the Soudan Mine. In 1892, the first Mesabi Range shipment went 
forward from a shaft at the Mountain Iron Mine. The actual knowl­
edge of existence of Mesabi iron ore dates back much further. 1911 
saw the first shipment of iron ore from the Cuyuna Range's Kennedy 
Mine. 

Strangely enough, the Vermilion's first ore came from an open cut 
at the Soudan Mine, while the Mesabi's initial shipment was mined 
from a shaft. This situation was soon reversed, and for many years 
nearly all of the Vermilion's ore has been from underground mines; 
while on the Mesabi, underground mining has steadily declined until, 
in recent years, it has accounted for less than 5% of the total output. 

OPERATING CHANGES 
Year by year; the quantity of earth and rock to be removed to un­

cover ore is increasing. The early rule of one foot of overburden, for 
each foot of ore uncovered, has long ago been discarded. Later a rough 
limit of 100 to 140 feet was estimated as the practical limit of strip­
ping even with deep underlying ore. These figures have now been 
doubled. 

In early days, 5 cubic yard cars and small "dinkey" engines were 
used in removal of overburden from open pit ore. In 1906, 7 cubic yard 
cars came into use, on standard gauge railroad tracks. By 1911, 24-
yard cars were common, and these were soon followed by 30-yard 
cars. Even more remarkable is the transition, first from hand labor 
and use of teams and scrapers in removal of overburden, to use of 
the railroad, or "A-frame" type of coal-fired steam shovel; then the 
electric shovel; then the caterpillar-mounted full revolving shovel, 
still in common use; and more recently, the heavy dragline, used with 
screening bin, and conveyors that move the earth a mile or more from 
pit to waste pile. 

In the larger pits, with favorable grades, railroad haulage still holds 
its place in open pit work. 

LAKE DRAINAGE FOR MINING 

Mainly to aid in the production of ore to meet the demand in World 
War II, Syracuse Lake on the Eastern Mesabi was drained to permit 
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removal of overburden, and the mining of ore. Since 1943, over 12 
million tons have been mined. 

In the western part of the pit area, where stripping was in progress 
in 1942-43 the depth of overburden was 130 feet. In the southeast 
part of th~ present pit, where excavation is pushing southward1 the 
combined depth of surface and rock capping exceeds 350 feet. 

On the Cuyuna Range, the eastern lobe of Rabbit Lake was pumped 
out in years 1947-50, and a large dredge was brought in for removal 
of a large quantity of lake-bed mud, or peat. This part of the work 
completed, the dredge was dismantled. The pit area, lying inside a 
roughly circular area enclosed by a dyke, was pumped out, and re• 
moval of clay, sand and boulders, roughly two-thirds of the original 
volume was continued with standard equipment. Mining of . ore be­
gan in i952, but was interrupted by abnormal flood conditions. 

These two examples emphasize the acute demand for iron ore, vital 
ior winning the war, and for overtaking the pent-up demand accumu­
lated during war years. 

More than one-third of all the iron ore mined in Minnesota in this 
century, up to the end of the late war, went to meet the needs of 
World Wars I and II. 

RECENT MINING DEVELOPMENTS 

The South Agnew Mine, formerly operated as an underground II1!11e 
was developed for open pit mining in 1946 and 1947. This operation 
pioneered the use of heavy drag-line removal of surface stripping ~d 
long conveyors for moving earth for over a mile to waste piles. Ship­
ments to the end of 1953 were 6,640,000 tons. 

The old Morton Mine, where shaft sinking and initial undergroun_d 
development were carried on by Tod-Stambaugh Co. in 1912-17~ IS 
now being developed as an open pit by the Hanna Company, usmg 
the same equipment that served to open the South Agnew. 

In the Chisholm-Fraser area, the Fraser-d' Autremont-Shenango 
look like a single operation. The Fraser group has been extended, to 
include the Humphrey, the Alworth, and the St. Clair pro~erties. 
Another new pit is the Forster, east of the Fraser. The first shipment 
was made from this pit in 1950. Shipments to the end of 1953 were 
over 6,000,000 tons. 

Near Buhl, the old Wanless underground mine, which produced 
2,500,000 tons in the years 1914-28, and abandoned, was reopendis~d 
in 1950 by Cleveland-Cliffs Co. as an open pit. Also, in the sam~ . • 
trict in 1951, a new open pit was developed by the Snyder Mining 
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Company, including their Whiteside Mine (formerly underground) 
and the Kosmerl Mine of Oliver. 

In the. Virginia area, a large sintering and nodulizing plant was 
built by Oliver Iron Mining Co. in 1950-51. 

On the eastern Mesabi, the Schley Mine, :first mined by shaft in 
the years 1910-23, then by open pit from 1941-45, was reopened and 
widened by Inter-State Iron Co. in 1950, for 1951 production. 

The St. J runes Mine, at Aurora, formerly worked as an underground 
mine, was opened for pit mining in 1951, by the St. James Mining 
Co. (Oglebay, Norton & Co.) 
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Primitive 
Metallurgy 
Action of Heat 

BE~~ EFICIATION 

OF LOW GRADE ORE 

It has been said that the art of metallurgy was 
born at the campfire of a savage; and that the 
accidental melting of metal in a stone led the way 
to steel. Heat was then, and still is, one of the 

main elements needed in making iron and steel from iron ore. 

Beneficiation Beneficiation is any process used to treat low-
and Concentrate grade iron ore to make it into a merchantable 
Defined product, or a product, known as concentrate that 

can be economically used in the manufacture of 
steel. With waning supplies of direct shipping ore in Minnesota, 
mining men are finding that they now have to depend more and more 
on some form of upgrading of the leaner classes of ore, to make a 
product that is really :fit for effective use in the blast furnace. 

These different forms of treatment, beyond simple crushing and 
screening, include washing, jigging, heavy media sepai•ation, use 
of spirals, flotation, drying, and sintering,1 

Crushing and Crushing and screening, formerly classed as 
Screening two of the various forms of beneficiation, are now 

regarded as part of (1) the mining operation in 
the case of direct shipping ore; or (2) the heneficiation plant opera• 
tion, in the case of ore that has to be concentrated. This is due to the 
current general recognition of the importance of ore preparation as 
to sizing, to make the ore more readily reducible in the blast furnace. 
I£ crushing and screening were now counted as true beneficiation 
methods, the ratio of concentrate to total ore shipped, instead of being 
33%, would be nearly 100%. 
Action of Water 
in Concentration 
of Iron Ore 

What heat is to the smelting of iron ore, water 
is to the vital process of changing ore material 
into iron orc;2 thus mechanically hastening the 
age-long natural processes of concentration due 

to the leaching action of underground water. Simple washing combines 
(1) Percentage of concentrate in total iron ore % of Concentrate in 

production in Minnesota shipments 
1910 0,6 
1920 12,5 
1930 18,2 
1940 18,8 
1950 80,5 
1958 38.l 

(2) An exception to this general statement is the use of heat to drive off the excess of moisture 
in certain types of ore, not treatable by washing, to save on freight. The amount of ore so 
treated is relatively small, Another exception is sintering, using heat to improve the structure 
of fine powdery ore and to drive off moisture to save on freight. 
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BENEFICIATION 

the action of water with the effect of differences in specific gravity 
of ore and rock. 8 

Ore Washing Experimental work by the Oliver Company on 
the Western Mesabi Range led to the building of the 

Trout Lake Concentrator at Coleraine, in Itasca County, in 1908. 
This plant, still the largest of its kind in Minnesota, has been in 
operation £or over 40 years. Early machines have been remodeled or 
replaced. The process of ore beneficiation has been in a state of progres~ 
sive change, with many improvements in machines and methods. This 
plant, originally employing only straight washing of ore by use of 
water only, now also makes use of heavy media, and other recent 
methods. Built in three sections, it is well adapted to changing 
techniques. 

Preliminary 
Steps 

Beneficiation, or rather concentration, is usually 
not fully achieved by the use of any one machine 
or method. Certain peculiarities or characteris­

tics oi the crude ore material are studied, taking into account the 
following <lill'erences between the iron ore particles and those of the 
accompanying rock: 

1. Physical structure of ore material, whether coarse or fine, hard 
or soft, clayey or sandy. 

2. Differences in size range of ore particles and rock particles. 
3. Differences in weight of ore and rock particles (specific gravity). 
4. Differences in hardness of ore and rock. 

Straight Washing 1. A large amount of fine sandy material would 
suggest a straight washing process as the 

step following coarse screening. 

Crushing and 2. Large rock particles are removed by coarse 
Screening screening and go to waste piles. Large ore 

chunks are reduced to desired size by crush­
ing, followed by either straight washing or heavy media treatment. 

Gravity Methods 3. This principle suggests the method of treat-
. .. . me~t in most Minnesota plants. Straight 

washing, Jiggmg, heavy media and spirals all make use of this principle. 

Abrasion and 4. If the ore particles are softer than the rock 
Flotation or where a thin coating of ore is found t~ 

. cover rock grains, abrasion may remove the 
ore as fine particles, recoverable by spirals or by flotation. 

(3) Specific Gl'avitl' of: Hematite (iron ore) 6.1 
Quartz (silica) 2.66 
Slate (Sllfoa & alumina) 2.50 
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Types of Ore 
Material 

BENEFICIATION 

Since no one machine can cover the entire pro­
cess of iron ore concentration, the plant has to be 
designed to fit the type and peculiarities of the 
ore material to be treated. A modem plant, de­
signed to treat ore from several mines, would prob­

ably include units for crushing, screening, straight washing, heavy 
media, and possibly flotation. 

Following the building of the Trout Lake Plant by the Oliver 
Company, other companies soon became active in the work of ore 
beneficiation. Well up in front were Butler Brothers, whose pioneering 
work in the Nashwauk area has been notable indeed. As in the Oliver 
Company~ some of the former Butler men are now among the top 
operators on the Central and Western Mesabi Range, the home of 
"wash" ore. Also, on the Eastern Mesabi, Stanley Mining Company 
has been doing an outstanding job on hard, rocky ore material. 

In fact, all the major companies, and also some of the smaller 
companies, entering the field since 1940, have made very good prog­
ress in solving the increasingly difficult problems of treating complex 
and rocky ores. 
Nature of Crude 
Ore Material 

Most crude wash ore contains very coarse par­
ticles of rock, and also a large amount of fine 
decomposed taconite, resembling sand. The iron 

ore particles are mainly in the intermediate size range. 
Ore Washing Simple washing of "sandy" ore combines the 
Brief Description use of water with the difference in specific gravity 

as between ore and rock. Enough water is used to 
make a fluid mixture, which is kept in motion and also under steady 
concentration by the action of an upward water current, which lifts 
the sandy particles so that they are drained off in the overflow at 
the lower end of the classifier. The heavier iron ore particles settle to 
the bottom, and are moved upward along the inclined trough of the 
machine by a rotating spiral blade, and discharged on a conveyor at 
the upper end, going to the shipping bin. The weight of the concen­
trate will generally average about 55 to 60 per cent of the weight of 
crude ore treated. 

Jigging In most wash ore deposits, the bulk of the silica 
to be removed to produce a good concentrate is in 

the form of fine "sand." This part of the concentration has been de" 
scribed. When this step has been completed, and the fine silica-bearing 
ore material is gone, the remaining ore material consists mainl~ of 
ore and rock in the sizes above one"half inch. Jigs will work 011 s1Zes 
from one~quarter inch to one and one-half inch. 

The use of jigs has been quite general in some parts of the Mesabi 
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BENEFICIATION 

Range. Like ordinary washing, this method makes use of a rising 
current of water, aided by a device that creates repeated surges of 
water through the stream of ore. Good results are obtained on some 
types of ore when crushed to between one-quarter inch and one inch 
size. As generally applied, however, jigs have somewhat the same 
limitations as straight washing, as far as :finer ore particles are con­
cerned. 

There is one jigging plant in the Virginia area, 4 using jigs of special 
design, which for the past 5 years has been producing a usable grade 
of concentrate from a lean ore stockpile that, at :first glance, does not 
appear to have any promise at all as washable material. Here, how­
ever, the recovery, measured in weight of concentrate as compared to 
weight of cmde ore going into the plant, is quite low, due to the large 
amount of impurities in the crude ore material. 

Ordinarily, the recovery, or the ratio of weight of concentrate to 
weight of crude ore to the jig plant, runs from 30% to 50%. Until 
quite recently, three jig plants were in operation on the Mesabi Range. 
Heavy Media The Heavy Media process was developed to 

replace the use of jigs. This is now a standard 
process on the Mesabi Range. Feed ore going to the heavy media 
plant is usually pre-washed to remove :fine material, and then crushed 
to pass a one-inch screen. 5 

The terms "heavy media" or ("heavy medium"), "sink-float," and 
"high-density" are synonymous. The commonly used term is "heavy 
media," in which finely ground ferro-silicon, with a silica content of 
15%, is held in suspension in water, forming a solution with a 
specific gravity of 2. 7 to 3.3. The ore particles or pieces above one­
quarter inch size settle to the bottom of the cone-shaped body of the 
separating unit, then go to the shipping bins, while the rock particles 
rise _to the top, and _are removed to waste pile. (Here again, the range 
of sizes of ore particles from one-quarter inch down to 60-mesh are 
now being recovered by special units described further on in this 
section.) 

This _machine gives g!lod ~esults o~ ore materials where fairly good 
separation can be obtamed m the size range above one-quarter inch 
diameter. 

The ferro-silicon can be readily recovered for re-use with relatively 
small loss. 
Humphrey 
Spiral 

to 60-mesh. 

The most difficult step in beneficiation as far as 
size of ore particles is concerned, appear~ to be in 
the range from one-quarter inch diameter down 

( 60 screen openings per lineal inch.) 
(4) Oharleson Plant, Virginia, Minn. 
(5) Some of the concentration plants are now producing entirely heayy media concentrate. 
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For this step, use is made of the principle of centrifugal force, in 
combination with water, in a cone-shaped vessel. 

One process, 6 described as among the most successful in handling 
this size of ore material, makes use of what is called "abrasion grind­
ing," followed by treatment in Humphrey spirals. In this process, 
the relative hardness of the ore and rock particles comes into play. 
Here, the rock particles, which are partly decomposed taconite, are 
easily reduced to :fine sizes in a. ball mill using less than the usual 
number of steel grinding balls. 

When the ore and :fine silica next go through a Humphrey Spiral 
using a whirling and rising water current, the fine silica particles are 
floated out in the overflow, while the iron . ore pieces settle to the 
bottom. 
Dutch State 
Cyclone 

This process, also using the principle of cen­
trifugal force in combination with a rising and 
whirling water current, is described by Holt as 
follows: 7 

Ore material with particles too :fine for treatment by heavy media 
is mixed with finely ground magnetite and water. The mixture is 
pumped to the Cyclone unit (which operates on the same principle 
as the Humphrey Spiral, the rising and whirling current of the 
medium). The overflow, carrying the waste material, and the under­
flow, containing the concentrate, are each put through a separator 
to recover the magnetic medium. As to results, Mr. Holt has this to 
say: "This process for treating :fines may, when perfected, approach 
in efficiency the sink-float process (heavy density) on the coarse sizes." 
Flotation Referring to oil flotation, Mr. Holt notes experi-

mental work on iron ore in Minnesota using this 
process; and observes that the future of oil flotation for iron ores will 
rest in the ability to apply the method economically. 
Beneficiation of As pointed out by G. J. Holt in his 1946 article,8 
Low Grade Ore "almost every man-made or natural force known 
Summary today, except atomic energy, has been turned to-

ward the problem of iron ore concentration. Pro­
cesses involving gravity, hydraulics, buoyancy, magnetism, electro­
statics, heat, and centrifugal force have been tested in attempting to 
solve the future of our iron ore industry." 
Beneficiation Beneficiation of Taconite, as distinguished from. 
of Taconite beneficiation of low grade ore, is fully explained 

herein under Taconite Section. 
(6) Holt, Grover J, Progress in Iron Ore Beneflciation • 

Gen. Mannger, Canadian Mining and Metnllu:rgical Bulletin, 
Oleveland-Olifl's Iron Co. Nov. 1960, p, 636. 

(7) (Same as above) 
(8) Grover J. Holt-Late Developments in Beneficiation of Iron Ores. Blast Furnace and Steel 
Plant-Jan, 1946. 
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Brief History of Iron Ore Taxation 
The first law taxing iron ore and mining products was enacted on 

November 22, 1881, at a special session of the Legislature. (1881 
Extra Session, Chap. 54). The act imposed a tonnage tax of one (1) 
cent for each gross ton of iron ore mined and shipped or disposed of 
and this tax was in lieu "of all the taxes or assessments upon the 
capital stock, personal property and real estate used in producing the 
ore." The tax was to be distributed 50% to the General Revenue Fund 
of the state and 50% to the county or counties in which the mines 
were located. The law was entitled "An Act to encourage mining in 
this state by providing a uniform rule for the taxing of mining property 
and products.'' 

In 1896 the Attorney General, in an opinion, declared the law un­
constitutional and in 1897 the Legislature repealed the law. In 1898 
the State Supreme Court, in the case of State of Minnesota vs. Lake­
side Land Co,, 71 Minn. 283, held the tonnage tax law of 1881 un­
constitutional because it was in conflict with Article 9, Section 1, of 
the State Constitution. During the time the Act was in force taxes 
collected thereunder amounted to $100,600.09. 

Since the repeal of the tonnage act of 1881, iron ore, whether 
mined or unmined, has been taxed like other property on the ad 
valorem basis, but at 50 % of its full and true value, which is higher 
than the percentage of full and true value on any other class of 
property; 

Originally, Article 9 of the State Constitution provided that "taxes 
to be raised in this state shall be as nearly equal as may be; that all 
property on which taxes are to be levied shall have a cash valuation 
and be equalized and uniform throughout the state and that property 
should be taxed according to its true value in money," 

In 1906, this Section of the Constitution was amended by what 
is commonly called the "wide open tax amendment" and provides 
that ''taxes shall be uniform upon the same class of subjects." Article 
9 of the qonstitution w~. amended in 1922 so that every person, co­
partnership, company, Jomt stock company, corporation or associa­
tion, engaged in the business of mining or producing iron ore or other 
ores in this ~tate, is required to pay an occupation tax on the value 
of all ores mmed or produced. This tax is in addition to all other taxes 
provided by law. The first occupation tax law enacted by the Legis­
lature un~er t~e amendme~t fixed the rate at 6% of the value. This 
rate remamed m effect until 1937. It has been amended several times 
and the rate at present is 12%. 

In 1923 the Legislature enacted the "Royalty Tax Law" which im-
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poses a tax on all royalty received during each calendar year1 f?r 
permission to explore, mine, take out and remove ore from land m 
this state. The royalty tax was originally 6% and has gradually in­
creased to the present 12 % . 

In 1941 the Taconite Tax law was enacted. 
A digest of the present laws and an explanation of how they are 

administered follows: 
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DIGEST OF MINNESOTA LAWS APPLICABLE 
TO IRON ORE TAXATION .............. .. 

AD VALOREM TAX 

OCCUPATION TAX 

ROYALTY TAX 

TACONITE AND IRON SULPHIDES 

EXEMPTION FRO~ INCOME TAX 
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AD VALOREM TAX 

Under our tax laws the word "person" includes firm, company, or 
corporation. Minnesota Statutes 1953, Section 272.03, Subdiv. 9.-

1. General Provision All real and personal property in this state, and 
Minn. Statutes all personal property of persons residing therein, 
1953, Sec. 272.01 including the property of corporations, partner-
Property Subject ships, banks, banking companies and hankers, is 
to Taxation taxable, except such as is by law exempt from 

taxation. 

2. M. S. 1953 
Sec. 272.03 
Subdivision 1 
Real Property 
Defined 

For the purposes of taxation, real property .in­
cludes the land itself, and all buildings, structures, 
and improvements or other :fixtures attached 
thereto, and all rights or privileges belonging or 
pertaining to it and all mines, minerals, quarries, 
fossils, and trees on or under it. (Thus it is clear 

that special effort was made to obtain a definitipn that is all-inclusive,) 

3. M. S. 1953 This section provides for the assessment and 
Sec. 272.04 taxation of mineral interests that may be owned 
Mineral, Gas, Coal, separately from interests in the surface of the 
and Oil Owned land; and for their identical treatment both as to 
Apart from Land taxation and as to sale for delinquent taxes, 

4. M. s. 1953 
Sec. 272,05 
Reserved Timber 
or Mineral Rights 

This section deals with lands conveyed or trans• 
ferred either to the U. S, or to the State of M.inw 
uesota, or to any governmental subdivision of 
either one, in which the timber or mineral rights 
are reserved by the owner. It provides for the same 

tax treatment of such rights as would apply to other real property, 
regarding both taxation and sale for delinquent taxes. 

5. M. S. 1953 All real property subject to taxation shall be 
Sec. 273.01 listed and assessed every even numbered year with 
Listing and reference to its value on May 1 preceding the 
Assessment Time assessment, and all real property becoming tax• 

able in any intervening year shall he listed and 
assessed with reference to its value on May l of each year. Personal 
property, however, is assessed on May 1 of each year. 

Provision is also made in this section for the assessment of mineral 
lands leased by the State after May I of any year, on the basis of 
value of all ore shipped therefrom before May l of the next yet:ll'• 
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(This provision avoids the escapement of tax, on lands leased after 
May I on ore that may he mined before the following May I. By 
mutuai agreement, between the Department of Taxation and the 
Mining Company, this same provision has been followed in the case 
of privately owned mineral property.) 

6. M. S. 1953 This section provides for entry on the tax 
Sec. 273.02 records of any real or personal property found to 
Omitted Property have been omitted or undervalued in any preced­

ing year; such entry being for the year or years 
originally omitted. 

6-a. Subd. 1 
Discovery 
6-b. Subd. 2 
Limitation 

6-c. Subd. 3 
Rights Not 
Affected 

A time limit of six years is herein provided for 
entry of omitted property in the records; and for 
correction of the valuation or classification of 
real property, the time limit is one year after De­
cember 1 of the year in which the property was 
assessed or should have been assessed. 

Rights of a good faith purchaser of property 
acquired prior to the em·rection of assessed value 
thereof by the county auditor are not affected. In 
the case of rights adversely a:ff ected by action of 

the auditor, application may he made for reduction under the pro­
visions of Sec. 270.07, relating to powers of the Commissioner of Tax-
ation. 

7. M. S. 1953 
Sec. 273.11 
Valuation of 
Property 

8. M. S. 1953 
Sec. 273.12 
Assessment of 
Real Property 

9. M. S. 1953 
Sec. 273.13 
Subdivision 1 
Classification 
of Property 

9-a. Subdivision 2, 
Class 1- Iron Ore, 
Mined or Unmined 

All property to be valued by itself, at its true 
and full value. Value of land, and of buildings or 
structures, to be listed separately. 

Duties of assessor: To consider every factor 
that affects market value, including other com­
parable lands, so as to secure uniformity, and 
avoid discrimination. 

All real and personal property, subject to gen• 
eral property tax, and not subject to any gross 
earnings or other lieu tax, comes under this 
section. 

To be assessed under Class I, at 50 percent of 
its full and true value. Unmined ore to be assessed 
with and as part of real estate where same is lo­
cated. Underground ore ( ore mined by under-
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around methods) and placed in stockpile after August 1 of any year 
:nd before the next May I .•• for 2 taxable years after being mined, 
shall he listed and assessed in the district where mined~ at its llll• 

mined rate. Ore and land to he valued separately. · 

9-b. Class 1-a All direct products of the blast and open hearth 
Ore Processed furnaces that are utilized in the form produced, 
Within Minnesota and are not further processed, shall constitute 

class 1-a, and shall be valued and assessed at 15% 
of the full and true value thereof. 

10. M. S. 1953 
Sec. 273 
Subdivisions l & 2 
Definitions 

... The following words, terms and phrases, for 
purposes of Sections 273.14 to 273.16, are given 
these meanings: ''person" may be an individual, 
co-partnership, company, joint stock company, 
corporation, or association. 

10-a. Subdivision 3 A body of iron-bearing materials best mined as 
Deposit a unit. 

10-b. Subdivision 4 Commercial iron bearing deposits, exclusive of 
Low-Grade Iron- paint rock, located below surface, which in their 
Bearing Formations natural state need beneficiation to make them fit 

for use; and which then produce, in tons, less than 
50% of the original tonnage of crude ore material delivered to the 
treating plant; and which must be mined using good engineering and 
metallurgical practice to produce such concentrate. 

10-c. Subdivision 5 
Beneficiation 

10-d. Subdivision 6 
Concentrates 

The process of concentrating that part of the 
crude ore entering the heneficiating plant by re­
moval of silica and moisture therefrom. 

Products of a heneficiating plant, so improved 
as to be fit for blast furnace use. 

10-e. Subdivision 7 Ratio of weight of concentrate t9 weight of 
Tonnage Recovery crude ore entering heneficiating plant, 

11. M. S. 1953 
Sec. 273.15 
Classifications 

of Low-Grade 
Iron Ore 

Low-grade iron-hearing formations defuied in 
Sec. 273.14 are classified according to recovery 
ratio, as follows: 

For tonnage recovery between 49 and 50%, 
the assessed value is 48 ½ % of full and true. 

For tonnage recovery between 48 and 49%, 
assessed value is 47% of full and true, 

For each further drop of 1% in tonnage recovery, the percentage 
of assessed to full and true value is to be cut another I½% of the 
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full and true value; hut the assessed value is not to go below 30% 
of the full and true value in any case. 

The land, exclusive of such formations, is to be assessed as other­
wise provided by law. 

12. M. S. 1953 
Sec. 273,16 
Determination of 
Classification 

Classifications of iron-hearing formations un­
der Sections 273.14 to 273,16 are to be deter• 
mined as follows: 

Anyone mining low-grade ore such as above 
described, whose tonnage recovery of concentrate 

for a taxable year has been below 50%, may file a petition with the 
ColllDlissioner of Taxation, requesting classification of their deposit 
under the provisions of Sections 273.14 to 273.16. The taxpayer 
must furnish such data and info1'1Dation as the Commissioner may 
require. The Commissioner then submits such petition and data to 
the University of Minnesota Mines Experiment Station. The latter 
considers the deposit referred to in the petition as a unified commer­
cial operation; and, based on all data furnished, next files a written 
report thereon with the Commissioner of Taxation, who, after hear­
ing duly held, may approve or disappxove such report. H a reclassi­
fication is made covering such deposit, the Commissioner of Taxa­
tion has to g:lve appropriate notice thereof to t11e interested taxing 
districts. 

If the Commissioner disapproves such classification, his findings 
and order thereon may he reviewed by a writ of certiorari from the 
supreme court on petition of the aggrieved party presented to the 
court ·within 30 days after date of such order, Such classifications 
are also subject to further review by the Mines Experiment Station, 
from time to time, upon request of the Commissioner of Taxation, 
or upon furthe1• petition by the taxpayer, Valuations determined 
hereunder are subject to the provisions of Sections 270.19 to 270.26. 

13. M. S. 1953 This section relates to property held under lease 
Sec. 273.19 for a term of 3 years or more, or under purchase 
Lessees and contract either from the State or from any re-
Equitable Owners ligious, scientific, or benevolent institution, or any 

. railroad or other organization whose property is 
not taxed like other property; or when the property is school or other 
state land, and is considered, for tax purposes, as belonging to the 
current holder thereof. 

The ad valorem tax goes to the State, counties, townships, school 
districts and local taxing districts according to the levy of the respec­
tive trucing units. 
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1. Constitution 
of Minhesota, 
Article IX 
Section 1 
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OCCUPATION TAX 
Following the fundamental provision in Article 

IX, Section 1 of the Constitution, that the power 
to tax shall never be suspended~ or contracted 
away, comes the specific provision, in Section 1-A, 
for the occupation tax. 

2. Section 1-A The constitution provides that anyone engaged 
Providihg for in the business of mining or producing iron ore 
Occupation Tax or other ores in this State, shall pay to the State 
(a) Occupation Tax of Minnesota an occupation tax on the valuation 
Not a "Lieu Tax" of all ores mined or produced, which tax shall be 
(b) Time of in addition to all other taxes provided bylaw, said 
Payment of tax to be due and payable from such person •.. on 
Occupation Tax May 1 of the calendar year next following the 

mining or producing thereof, 

(cl Valuation 
of Ore as Basis 
of Tax 

The valuation of ore for the purpose of deter­
mining the amount of tax to be paid shall be ascer­
tained in the manner and method provided by 
law. (Method to be described later.) 

(d) Apportionmettt Funds derived from the tax herein provided for 
of Occupation Tax shall be apportioned: 50% to the State General 

Revenue Fund, 40% to the Permanent School 
Fund, and 10% to the Permanent University Fund. 

3. M. S. 1953 This section repeats the provision, number 1-A, 
Sec. 298.01 Article IX, of the State constitution, for payment 
Occupation Tox of the occupation tax by producers of iron ore 
on Producing Ores in Minnesota; and states the rate of such tax as 

" 11 % for 1947 and each year thereafter, compu~ed 
on the valuation of ores mined 01· produced by any person during 
the preceding calendar year. 

4. M. S. 1953 This section sets forth: "Notwithstanding the 
Sec. 298.011 provisions of Section l~A of Article 9 of the con• 
Validated by the stitution, a portion of the proceeds of the occupa• 
Constitutiohal tion tax, on the valuation of all ores mined o:i: 
Amendment to produced, ••• equal to the proceeds ~f ·~ tax of 
Art. IX, Sec. 1 1% on such valuation ••• shall he pmd mto ~e 
Adopted Nov. 27, Veterans' Compensation Fund before the remmn• 
1950. Veterans' ing funds derived from the occupation tax ar& 
Compensation Fund apportioned by Sec. 1-A of Article JX of the con• 

stitution." 

This amendment when approved by the people 
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and proclaimed, all as provided by law, was made effective Jan. 1, 
1949. In the event that the provisions of the preceding sentence are 
held unconstitutional, the remaining provisions of this section are 
to stand as valid and continue in full force and effect. "This section 
of the constitution shall expire on Dec. 31, 1958, except as to the 
proceeds of the occupation taxes theretofore levied and thereafter 
collected." 

5. M. S. 1953 
Sec. 298.02 
Low Grade Ore; 
Credit for Cost 
of Labor 

Any taxpayer coming under the provisions of 
Sec. 298.01 may qualify for a credit for high labor 
costs of mining, development, or beneficiation, as 
defined in this section, as follows: 

(a) This applies to underground mines, and to 
open pit mines where over 40% of the crude ore 

produced has been beneficiated by processes more difficult than ordi­
nary crushing and washing; and allows a credit of 10% of labor cost 
at such mines in excess of 60 cents and not over 78 cents per ton of 
concentrate produced; and 15% of that part of cost of such labor 
above 78 cents per ton of concentrate produced. 

(b) Other mines (Open pit). On the first 100,000 tons allow a credit 
computed in the same manner as under (a). On all concentrate in 
excess of 100,000 tons from any mine, 10% of labor costs in excess of 
96 cents per ton of concentrate; provided that the maximum allowable 
credit be limited to 75% of the computed gross tax, in the case of 
underground and taconite operations, and to 60% as applied to all 
other operations, of the total of the tax computed under the provisions 
of M. S. 1949, Sec. 298.01. 

(c) But the labor credit shall not exceed 7,3% of the aggregate 
amount of occupation taxes, excluding such taxes levied for the Veter­
ans' Compensation Fund (Sec. 298.011) assessed against all mines 
in the state for said year prior to the deduction of said credit. At the 
time of his final determination of occupation tax pursuant to Sec. 
298.09, Subd. 3, the Commissioner shall reduce the credit otherwise 
allowable to each mine hereunder by such equal percentage as will 
bring the total within such limitation. 

6. M. S. 1953 In lieu of the labor credit, at the election of 
Sec. 298.02 taxpaye;, a credit may be allowed against the 
Subd. 2. Credit occupation tax, as follows: two-thirds of one per-
in Lieu of Cost cent of the gross tax for each one percent of the 
of Labor !otal pro~uctio?- o_f iron ore from any mine which 

1s made Into pig iron, sponge iron 01· powdered 
iron within the State. ' 
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7. M. S. 1953 
Sec. 298.03 
Value of Ore. 
How Ascertained 
Specified Statutory 
Deductions Under 
Sec. 298.03 

8. M. S. 1953 
Sec. 298.04 
Ores Subject 
to Tax 

9. M. s. 1953 
Sec. 298.05 
Mining Companies 
to Report Annually 

DIGEST OF MINNESOTA LAWS 

The law specifies the value of the ore, where 
brought to the surface of the earth, as the basis 
of the tax; "such value to he determined hy the 
Commissioner of Taxation." 

(1) Mining (cost of labor and supplies). 
(2) Development- open pit. 
(3) Development- underground. 
(4) Royalty paid. 
(5) That part of the realty tax allocated to ore 

mined in calendar year. 
(6) The amount or amounts of all the fore­

going subtractions shall be determined by 
the Commissioner of Taxation. 

This section provides that all ores mined or pro• 
duced after December 31, 1936, shall be subject 
to the provisions of Sections 298.01, 298.03 and 
298.04. 

Producers of iron ore are required hereby to 
file, on or before March 1 of each year, with the 
Commissioner of Taxation, under oath, a repo11, 
in such form and containing such information 
as the Commissioner may reqmrc, covedng · tl1e 

operations of each of their mines during the preceding calendar yeat, 

l O. M. S. 1953 Upon receipt by the Co~sioner of Taxation 
Sec. 298.06 of such report, he shall detern;me ... whether the 
Commissioner to report is correct or not; and if found correct, he 
Determine Tax must, on or before May 1, detenpine the amount 

of tax due from each person . 

11. M. S. 1953 
Sec. 298.07 
When Report 
Is Incorrect 
Commissioner to 
Fix Amount of Tax 

. . . If the report is found by the Co~sioner 
to be incorrect ... he shall find and determme the 
amount of tax due from such person. 

12. M. S. 1953 If any iron ore producer in Minneso
2
ta
98

£ails
0
'
5 

t~ 
Sec. 298.08 make the report as required under Sec. . · , a 
Procedure When the time and in the manner therein provide,d, the 
No Report Is Commissioner of Taxation shall. • , ascertam the 
Filed. Penalty kind and amount of ore mined or produ~ed, ~-

gether with its valuation, and determme ~ e 
amount of the tax due •••• There shall be added thereto a pena 1~ 
for failul'e to report, equal to 10% of the tax imposed, to he trea_te , 
as part of the tax, 
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13. M. S. 1953 
Sec. 298.11 
Time for Payment 
of Taxes. 
Penalties 

14. M. S. 1953 
Sec. 298.17 
Occupation T oxes 
to be Apportioned 

15. M. S. 1953 
Sec. 298.19 
Ore-Carrying 
Roods to Report 
to Commissioner 

If the tax provided for in Secs. 298.01-298.16 
is not paid before June 15 of the year when due 

a penalty of 10% thereof shall immediately 
~~~rue; and 1 % per month is added to such tax 
until paid. 

All occupation taxes, except the 1 % de~cat~ 
to the Veterans' Compensation Fund, are d1str1b• 
uted as follows: 50% to the State General Reve• 
nue Fund; 40% to the Permanent S_chool Fund; 
and 10% to the Permanent University Fund, 

· Every railroad company or other common car• 
rier receiving iron ore for original shipment from 
any Minn, mine is required to report in writing 
to the Commissioner of Taxation, on or before 
May 10 and November 10 of each year. The report 
is to state the number of tons received for ship· 

ment as provided in Secs. 298.19 and 298,20 up to and includi?g 
the last day of April and the last day of October of each year; Ill· 
eluding the total tons received for shipment from each mine, and 

. d !--- --~- ..:r~ .... ,,,.-1! .1-. .. loat p ............ u .. .,, ... enni,,t Th .. -rPnn-rt tons receive 6.aJ.UjC 1,U.G Ua.S.V VA WU,._, .au~ ,1,,"""'-''11.a-..,t:, 11,. r--•" - - --r--
also has to show the place where the ore was received for shipment 
and name of shipper in each case. 

16. M. S. 1953 This section provides that, beginning May 1, 
Sec. 298.22 1941 (to Apr. 30, 1942), 5%; and beginning May 
Subd. 1 1, 1942, 10% of all amounts credited into the 

_ general revenue fund, from the proceeds of the 
occupation tax, is appropriated to the Iron Range Resources and 
Rehabilitation Commission. This section also creates the office of 
Commissioner thereof, who is to be appointed by the Governor, with 
advice and consent of the Senate. This Commissioner is authorized 
to use such amounts of this appropriation as he may deem neces• 
sary and proper in developing the remaining natural resources of 
any county in need as a result of removal of its natural resources; 
and in the vocational training and rehabilitation of its residents. 

1. M. S. 1953 
Sec. 299.01 
Tax on Severance 
of Ore from 
Land Rate 

ROYALTY TAX 
This section provides for a tax of 11 % upon 

all royalty received during each calendar year, 
for permission to explore, mine and remove ore 
from land in Minnesota, 
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2. M. S. 1953 
Sec. 299.011 
Veterans' Bonus 
Tax on Royalties 

DIGEST OF MINNESOTA LAWS 

This new section provides for a I% tax on all 
royalty received in each calendar year after 194.S, 
in addition to the 11 % tax levied by Section 
299.01. Proceeds of this 1% tax are deposited in 
the state treasury to the credit of the Veterans' 

Compensation Fund, This section became effective January 1, 1949, 
and is to expire on December 31, 1958, except as to the collection 
of taxes theretofore levied and unpaid, 

3. M. S. 1953 Royalty, as here defined, is the amount in 
Sec. 299.02 money or value of property received by any per-
Definitions son having any right, title, or interest in or to 
Subd. 1. Royalty any tract of land in this State for permission to 

mine and remove ore therefrom. 

Subd. 2. Person 

4. M. S. 1953 
Sec. 299.03 
Reports to 
Commissioner of 
Taxation 

calendar year; 
may require. 

5. M. S. 1953 
Sec. 299.04 
Contents of 
Reports by Payors 
of Royalty 

The word "person" includes individuals, co­
partnerships, associations, companies and corpo­
rations. 

This section provides for a report to be made 
by each recipient of royalty on mineral lands in 
Minnesota. This report is to be made and filed with 
the Commissioner of Taxation oh or before Febru­
ary 1 of each year, reporting the amount of royalty 
received by such recipient during the preceding 

also such other information as the Commissioner 

This section prescribes the duty of every person 
paying 1·oyalty, on or before February 1, to file 
with the Commissioner a report covering the pre­
ceding calendar year, showing 

( 1) the number of tons mined from each tract 
of land on which he pays royalty; 

(2) the amount of royalty paid on each tract of land separately; 
( 3) the name and post-office address of each person to whom 

royalty is paid; 
(4) and such other information as the Commissioner of Taxation 

may require. 
6. M. S. 1953 
Sec. 299.05 
Tax on Royalties 
Assessment by 
Commissioner 

This section provides for the determination, by 
the Commissioner, of the amount of tax due; and, 
on or before May 1 of each year, he is to make a 
certificate of tax due, and the amount paid there­
on; and file one copy of the certificate with the 
State Auditor on or before May 1 of each year, 
and one copy with the State Treasurer . 
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Tl1is section makes the royalty tax a specific 

lien upon the land from which the ore is removed 
and p1·ovides that every person paying royalty to 
miother which is subject to the tax, shall with­

h~d. the amount of the tax upon such royalty and remit the same to 
th.~ State Treasurer. 

84 M.S. lS53 
5~~299.B 

The proceeds of the 11 % royalty tax are credited 
to the State General Revenue Fund. 

TACONITE AND IRON SULPHIDES 

I~ M .. S.1953 
~i::.298.23 
Tao:nite and 

Taconite: ferruginous chert, compact, siliceous, 
fine-grained and bard, which cannot be made 
merchantable by simple methods of heneficiation. 

ken Sulphides 
Defined 

Iron sulphides are defined as chemical combina­
tions of iron and sulphur, known as pyrrhotite, 
pyrites, or marcasite1 that cannot be made mer­

clia.ntable except by methods beyond ordinary washing. 

3, M.S.1953 
Sec. 293,25 
Additional Taxes 

4, M, 5, 1953 
Sec,298.U 
Tax on Vnmincd 
1 aconite -Or 
r ron Sufphid<;fl 

!J, M, ft 10!J3 
ane, 2?8,21 
Coflcction and 
11,wmcnt of iaK 

This section provides £or a tax on taconite and 
iron sulphide concentrates, of 5 cents per ton 
of merchantable iron ore concentrate as pro• 
duced, plus 1/10 cent per gross ton for each I% 
that the iron content of the concentrate exceeds 
55%, when dried at 212° Fahrenheit. 

The above tax is in addition to the occupation 
tax and the royalty tax, but is in lieu of any other 
taxes ex:cept thoae on the land, and on other prod­
ucts than iron ore .or iron sulphides, that come 
under the general property tax law. 

This section provides in any year when at least 
1000 tons of iron ore concentrate are not produced, 
for n tn:ii:: on the unmined taconite or iron sul­
phides nt the mill rate prevailing in the ta.-tlng 
dfot:rfol, wjtJi the provision that the tax shall not 
C¾CC(.l<l $LOO pet· acl·e. 

'l1his Hcction specifies that the tax provided by 
Section 298,24 ia to be eollectcd and paid in the 
11m~rn mnm1el' ml<l at the snmc time as provided 
by fow f OJ.' llnymcnt of occupation tax. The same 
iH i;:r.uo uo to fo1•m nnd manner of filing of :reports; 

1m ,t,,, lwirf nan; ,rntl m, to nollocl;ion of the tax, including provisions for 
r11mu11,1111t mu1 for n.ppcmlo, 

.. 

4 

6. M. s. 1953 
Sec. 298.28 
Apportionment 
of Proceeds 

DIGEST OF MINNESOTA LAWS 

The Taconite Tax is distributed as follows: 
One-fourth to city1 village or town; 
One-fourth to the school district; 
One-folll'th to the county; 
One-fourth to the State. 

EXEMPTION FROM INCOME TAX-M. S. 1953, Section 290.05 

(2). Corpora~i~ns, individu~s, e~tates, and trusts engaged in the 
b_usm~ss .o~ mmmg or producmg iron ore; but if any such corpora­
tio1;, . mdividual1 estate, or trust engages in any other business or 
~ct1V1ty or hai:: mcome !rom any property not used in such business 
1t shall be subJect to thIS tax computed on the net income from such 
prop~rty or such other business ~r activity. Royalty (as defined in 
Section 299.02), shall not be considered as income from the business 
of mining or producing iron ore within the meaning of this section. 
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AD VALOREM TAX 
• M M. S. 1953 This section reads in part as follows: "All prop-

Sec. 273.11 erty shall be assessed at its full and true value in 
Valuation of money .... In valuing property upon which there 

t Property is a mine or quarry, it shall be valued at such 
price as such property, including the mine or 

quarry, would sell for at a fair, voluntary sale, for cash." 
.. M. S. 1953 "Iron ore, whether mined or unmined, shall 

Sec. 273.13 constitute Class One and shall be valued and as-
Classification sessed at 50 per cent of its full and true value." 

of Property Not enough sales of iron ore property have been 
Subdiv. 2 made to establish any dependable basis of value. 
Class I For this reason other methods had to be found to 

obtain the proper and fair value of such property 
for purposes of taxation. 

The members of early tax commissions in Minnesota gave this prob-
lem a great deal of time and study. One of their :first difficulties was 
the question of how to insure the reasonably correct determination of 
the amount and grade of ore in the many mineral properties m. 
Minnesota. 

For Details of this The 1909 agreement made by the Tax Commis-
Agreement See sion and the Board of Regents of the University of 
Section on Minnesota has proved to be a most fortunate solu-
"Reserves" tion of that problem. The work done for the former . 

Tax Commissions and for the present Department 
of Taxation by the School of Mines of the University of Minnesota 
acting as engineers for the Department of Taxation in making esti-
mates of ore reserves has been of gi·eat value to the State. 

The Tax Commission of 1908, in their method of classification of 
iron ore deposits for determination of value for tax, used a method 
somewhat similar to that in use today. Assuming a life of 20 years 
and a discount rate of 4%,* they valued the iron ore known at 
that time; and, based on these results, developed what is known as 
the "Class Rate" system. This first valuation included four or five .. classes. Later the number of classes was increased to nine. 

The highest class rate was 33 cents per ton (assessed value) for 
open pit ore of high grade that could be developed and mined at low 
cost. From that top rate, the other rates on open pit ore ranged down· 
ward, based on the grade of ore and costs of mining. Similarly, there 

.. • Compounded annually. The factor for 20 years at 4% compounded annually is .4564, or nearly 
.,. the same as the Hoskold factor for 25 years at 6% and 3% (,4575) • 
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were several classes of underground ore, the rates grading downward 
from 24 cents as the assessed value of ore in the ground, Over the 
years, there were four horizontal increases in ~ class rates on iron 
ore, each adding 5% to the former rates. These increases ~~re made 
in the years 1910, 1912, 1914, and 1920, By 1920, the ongmal rate 
of 33 cents, first applied to open pit ore in the Hull-Rust and 
Mahoning mines at Hibbing, had become 40.1 cents, a rate that held 
for over 20 years. Other rates were likewise increased. 

There have been no horizontal (general) reductions in class rates 
at any time. The Oliver Iron Mining Company and others, in the Ore 
Ta:x: case of 1934, protested the use of class rates, and urged the 
method of present worth of future profits. The lower court approved 
the present worth method of valuing iron ore properties for taxation, 
and the decision was affirmed by the Supreme Court in 1936. ( 198 
Minn. 385). The Tax Commission, however, did not give effect to the 
decision of the Court until 1938; and it was left to the present Com­
missioner of Taxation, in the valuations of 1940, to make a real be­
ginning at the task of changing over from the class rate system to 
that by present worth, commonly known as the application of the 
Hoskold formula. 

A brief explanation of the general method of the use of this formuia 
is as follows: First obtain the expected total future net income (profit) 
during the life of the mine. Since it cannot be known definitely when 
any one mine will be exhausted, engineers make use of what is known 
as the Range life, or the expected term in which all of the presently 
known ore will be mined out. The Hoskold formula makes use of two 
interest rates, the first, known as the risk rate, (now .fixed at 6%) 
being that assumed to give a fair return on money invested in the 
mine; and the other, a lower rate, termed the capital return rate, 
(now fixed at 3%) being the rate which, compounded annually over 
the mine life, will amount to the present mine value. The factors to 
be applied for the various interest rates and terms of years are shown 
tabulated in Baxter & Parks Valuation Handbook, and need not be 
worked out for each valuation. 

Valuation by The change-over was of necessity a gradual one. 
Method of Present By 1950, most of the major deposits in St. Louis 
Worth of Future County were being valued by the present worth 
Profits method. On most underground property, and on 

a small number of open pit reserves having mainly 
low grade ores, with high development costs, it was found that the 
present worth method showed no value, or at best a small value. In 
the case of underground properties, some of them producing mines, 
the former class rates were retained. In others, a lower rate was estab­
lished as a result of the computations. In the case of underground 
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reserve properties, as yet undeveloped, there has been a change in 
rates, usually a decrease from the former class rates, based ori the iron 
content of the ore. 

Marginal 
Properties 

In the case of a few low-grade open pit reserves, 
some of which contain large tonnages, but with 
very high estimated development costs, the values 

were what are referred to in the 1934 court case as "upset" or arbi­
trary "lump sum" values. With the rapid advances being made in 
furnace techniques, and in improved methods of bene:ficiation, it 
could not be said that any sizable iron ore deposit had no value, 
However, no calculation by present worth methods would show sub~ 
stantial value. Therefore, in the case of such a property, a lump sum 
value is recommended to the Commissioner by his mining engineers 
and, when given his approval, is certified to the county auditor. 

Form No. 110 It is estimated that well over 80% of the re-
Dept. Taxation serve tonnage in St. Louis County, including most 

of the direct shipping ore, is being_ valued by the 
present worth method, under the Hoskold formula, heretofore ex­
plained. Two copies of form 110 showing the actual working out of 
the May 1, 1952 valuations, one on an active mine, and the other on 
a reserve property, are shown on pages 49 to 54, inclusive. 

Existing Laws The 13 sections of Minnesota law that apply 
to the ad valorem tax on iron ore have been briefly 

summarized. These sections form the foundation for what is done by 
the Mining Division of the Department of Taxation, in working out 
detailed valuations of the principal mineral properties. The engineers 
then recommend to the Commissioner the results of their calculations. 

Preliminary 
Discussions 

In the preliminary discussions preceding the 
valuations, also in the progress of the work, mat­
ters of purely technical knowledge or experience 

are decided by the engineers. Any matters involving policy are referred 
to the Commissioner.i 

Procedure in Reference is now made to form 110, sheet No . 
Calculations 1 of the valuation form of this report. At the upper 
of Value left are: the name of the mining company that 

controls the property being valued, the name of the 
mine, or of the mineral property (if undeveloped), and the nam~ of 
the tax district in which the property is situated. At the upper n?~t 
is shown the legal description, including the subdivision or subdivi­
sions, also the section, township and range numbers. 
(1) Thus the Mining Division, working with the Commissioner of Taxation, carries outwW~ 
administration of the Minnesota laws affecting valuation of Iron ore; also acting in ac~ord 

885
) 

the ruJings of the Supreme Court in the case of State vs. Oliver Mining Co. (198 Mmn. 
and Village of Aurora, et al, vs. Commissioner, (217 Minn. 64). 
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Next comes the date of the calculation, taken at May 1 of the year 
of the valuation. 

Part 1 of the calculation is headed: ESTIMATED FUTURE Iri­
COME PER TON, 

The first item, A, Reserve Tonnage in Ground~ is next shown as the 
tonnage estimated by the School of Mines at May 1 of the current 
year, expressed in gross tons of open pit ore, of undergl·ound ore, and 
total ore in the property being valued. 

Since it would not be possible for the engineers of the School of 
Mines to review all mineral properties, or even all operating mines, 
every year, the tonnage shown is either: (a) that found by the 
School of Mines for May 1 of the current year, or (b) that last deter~ 
mined by the School of Mines, corrected by shipments from the date 
of their latest estimate to May 1 of the current year. 

Exceptions The foregoing is the general procedure. There 
have been a few exceptions. In cases where new 

ore has been found by the mining company, but the School of Mines 
review could not be completed in time for the equalization for the 
current year, the company's increased figure has been used for that 
one year, and then corrected or revised in the review made by the 
School of Mines for May 1 of the succeeding year. However, it has 
not been customary, in cases of a decrease in tonnage as shown by 
mining company estimates beyond that due to shipments, to make 
downward changes without a School of Mines review of the property 
in the current year. 

Another exception occurred many years ago on the eastern Mesabi 
Range, where the property being estimated had not been explored 
by drilling. Guided by the results of drilling on adjoining lands the 
School of Mines made their estimate of tonnage and grade of o~e in 
the property, based on what had been found on the adjacent explored 
lands. While this is not a frequent occurrence, it has happened in 
several cases, in different districts on the Mesabi Range. In a recent 
instance, ore had been proved by drilling of lands one half mile apart. 
At the request of the Commissioner, the owners agreed to an arbi­
trary estimate of ore in the half mile strip that had not been drilled 
thereby adding substantially to the mineral valuation of that yea/ 
The company was not bound to make any such agreement in the 
absence of drilling. 

Procedure in The second item is on line B, Lake E1·ie Market 
Calculations of Value Per ton. This term has been in use for many 
Value years. The best reason for its use is that the great-

er part of ore from Minnesota goes by boat to 
Lake Erie ports, there to be transferred to railroad cars for shipment 
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to various furnaces, at widely varying dis~anc6s from Lake Eri~, and 
at greatly different costs for railroad freight. But the one po~t of 
stable ore value accepted by both buyers and sellers of ore, 1s the 

' po:l.'t of transfer, which, in most cases, is the Lake 
Lake Erie Value Erie Port. Ore values are quoted there at rail of 
of Ore vessel and are accepted as freely as the price of 
wheat or com on the Duluth or Chicago Board of Trade, or the price 
of livestock at South St. Paul, Chicago, or Omaha. 

For reasons of business economy, the 'ore price set, usually early in 
each year, generally holds throughout the year. Some oper~tors 
claimed that certain mines are operated on too narrow a margin to 
work without knowledge of the value of standard ore grades for that 
far in advance. For reasons of budget and intelligent planning a value 
guaranteed for a year is desirable !o the mine operator, the steel­
making company and the State of Mmnesota. 

Values are quoted on old Range ore, including the ores mined in 
Michigan and on the Vermilion Range of Minnesota .. Ores of the 
Mesabi and Cuyuna Ranges are in one group as Mesabi Bessemer or 
Mesabi non-Bessemer, and are quoted; and this group also includes 
Fillmore County. 

Dried Iron vs. 
Natural Iron 

For the year 1952, the quoted market value of 
$9.05 per gross ton at Lake Erie means the value 
of Mesabi non-Bessemer ore containing 51.5% 

of natural iron. The first thing done with a 5-foot sample of iron .ore, 
after it has been collected at the drill, is to dry it at 212° F. Its iron 
content in its dried state is fairly dependable.2 But the ~omplete 
analysis made by the chemist includes the percentage of mo1Stur~ as 
found by the loss in weight on drying. If the ore samp~e, before drying, 
weighs 10 lbs. and its dry weight is 9 lbs., the loss '!8 1 lb., or 10~ 
of the weight of the original ore. Then, if the analrs1_s shows 60% m 
metallic iron in the dried ore, the engineer multiplies the 60% by 
90% (since 10% of the original ore was water), and the product, or 
54%, is the "natural" iron content of the ore. 

At the top of sheet 2 of form 110 is space for entering the _differeni 
tonnages of ore in the mine, as reported by the School of Mmes, an 
the average analysis of each tonnage; and the computed total ton~ 
nage of Bessemer ore with its average analysis;8 the total non-Be~semer 
ore with its average analysis, also the manganifero'?s grade, if any, 
is entered on a separate line, with its average analysIS. 

. . A . • 5 M ganese· G. Mots• (2) Analysis includes: 1 Dried iron: 2. Phosphorus; 3. S1hcn; 4. lumma, • an ' 
ture. From Nos. l. and 6, the natural iron is computed, h n mined and 
(3) In some of the older drilling, it has been :found £rem the analtyhse\ o~he g[\~ drill-hole, wns 
sampled, that part of the silica in the ore when washed up :from e O m 1 1 ing a sample 
separated out and washed away in the process of recoverin~ _the o~e .samP e, te'iif of the ore in 
lower in silica, and higher in iron, than the actual average si!1cat n

11
l' ton ~{h a corresponding 

the ground. This difference ran from ¼o/o tQ 2% or more in me a ic ron, 1 • es closer results, 
error in silica. More recent drilling, using improved methods of sample recovery, giv 
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Computation of Ore The next step is the computation of value of 
Value at Lake Erie ore at Lake Erie, usually based on an average of 

a five-year period, of which the last is the current 
year. The same five-year period is taken for costs of mining, develop­
ment, beneficiation and transportation. While the taxing authorities 
are not bound to use any statistical period, this method usually is 
preferred as giving a fairer average, both as to ore values and as to 
costs of operation. The use of only the one current year for ore value 
might be ruled out as inconsistent since that figure should be matched 
by use of the current year's costs which cannot be accurately known 
before the following year. This is further explained in a later section. 
Revision for 

· Analysis 
The ''Revision for Analysis," referred to in 198 

Minn. 385, was adopted to correct the conditions 
above described, where drilling results were not 

found fairly well borne out by the analysis of the ore when mined. 
While many of the properties in that case were. reserve properties, and 
undeveloped for mining, others had been operated, but were later 
closed down. The experience at these mines, as regards higher silica 
in the ore as mined than that indicated by analysis of drill sample, 
formed the basis of the so-called "Revision for Analysis" allowed by 
the court. 

In recent years few mines have been opened without careful ad­
vance structure drilling, hence the need of any revision of drill analy­
sis will gradually disappear. 

Year 1952 Taken In the valuations made in 1952, the a1ithmeti-
as Example cal average of the non-Bessemer price for the years 

1948, '49, '50, '51 and '52 was $7.654. The 1952 
Lake Erie non-Bessemer value of 51.50% natural 
iron ore was $9.05, or about $1.40 more than the 
value used in the calculations. 

Iron ore in ground 
is assessed in even 
numbered years. 
1954 figures not 
available for thi.s re­
port. The question has been asked: Why use an ore 

value in 1952 valuations that is $1.40 less than 
the act~al value for that year? 

The answer to that is: If the Commissioner were to use the current 
value, he should also use current costs. But the current costs cannot 
b_e accur!ltely known until. too late for the current year's equaliza­
t10n, which has to be certified to the county auditor on or before 
November 15 of each year. Therefore, to be consistent use is made 
of ore values, and operating and transportation costs, 

1
for the same 

tel'!ll of years. 

While i~ is true that the 1952 ore value was known at the time of 
the valuation, and the exact cost figures were not then known it was 
held that the known costs for the preceding four years, and the esti-
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mated 1952 costs, would give a fairly close average cost for the five­
year period. 

Profit Per Ton What is important is a fair estimate of what 
is known as the "profit spread," or average profit 

per ton, on any mine being valued. The foregoing method is believed 
to be the one best suited to that purpose. 

Value of Ore The value of the ore at Lower Lake ports hav-
ing been found by the use of the usual premiums 

or penalties for structure and premiums for low phosphorus content 
(in the case of Bessemer ore); and the penalties for low iron and high 
silica; the value of each grade or group of ore is extended, and the 
weighted average value is then computed for the total reserve of ore in 
the mine. 

Before entering this value on line B, the allowance of ½ % is made 
for shrinkage, an allowance made uniformly to all companies. 

Operating Costs Having determined the value of the ore at Lake 
Erie, the next step is to determine the deductible 

costs, to arrive at the net value. 

Active Mines If the mine being valued is an active mine, with 
several years' record of shipments, a careful study 

is made of the records of that mine and also of other mines near by, 
over the preceding four years, as shown by reports made for deter­
minations of the occupation tax. 

C-1 Next, the estimate is made of the costs for the 
Mining current year. These studies cover the items of 
C-2 MINING, BENEFICIATION, MISCELLANEOUS, 
Beneficiation ( C-3 on sheet 2 of form) and RAIL AND LAKE 
C-3 FREIGHT. The above estimated costs averaged 
Miscellaneous for the 5-year pe1·iod are entered on sheet 1 of the 
C-6 form. The study also includes the costs of these 
Rail and items over the range as a whole. 
Lake Freight 

C-4 Cost per ton for development, taken as of the 
Development date of the valuation, is found by multiplying the 

number of cubic yards of remaining surface and 
of rock stripping by the unit cost of each for the 5-year period; a~d 
dividing the result by the total number of tons of open pit ore remam­
ing in the mine on May 1 of the current year. 

C-5 Items C-1 to C-4 and item C-6 have been dis-
cussed. Item C-5, MINE PLANT is allowed at the 

range average cost for the 5-year period. 
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C-7 

C-8 

. Item C-7, MARKET~G EXPENSE, has been 
given an allowance, uniform to all companies at 
5 cents per ton. 

Aem C-8, SOCIAL SECURITY TAXES were 
. ongmally computed at an average cost of 2 cents 

¥hr tt~ for open pit ore, and 6 cents per ton for underground ore and 
t· a b o;hance has been made uniformly in all present worth cal~ula­
~o;s Y e Department of Taxation up to and including 1952. 

• Item C-9, AD VALOREM TAX FOR OPERAT-
. 

1 
. ING PERIOD. This tax is computed by a formula 

~~~ ~~ the use of the factors tabulated at the top of sheet 3 of form 

H, in the case of iron ore is 0.5 (Ratio of assessed value to full d 
true) an 

L, t3:' period, varies with the estimated operating life of th . 
bemg valued. e mme 

M, the ~II rate divided by 1000. 4 The estimated mill rate b . 
145 mills, M would be .145. emg 

F, t1'l~e Pt~?sko!d factor; depends on the range life term used i'n the 
va ua 10n. 

This ids ?radually decreasing as the ore is being depleted The te 
use m 1952 was 30 years. 5 • rm 

P, the Lake E1ie value o:f ore has already be di d c · cl . ' en scusse . 
, ~ udes cost items C-1 to C-8, plus interest (C-l2) 

S, mcludes C-1 to C-8 only. · 
D, or depletion, taken at 15% of gross mine val 
B, the reciprocal of the operating lif Th . ue. 

the operating life that applies to the. att,1s, the percentage of 
dar year. e opera ions of the one calen-

The foregoing items are included in var . . 
somewhat involved formula for the tax r/mg roport10ns, in the 
include all of the factors that in any w · ff w:s hound necessary to 
has been held by some as being too c: t ec t e tax. The formula 
by Mr. McAdams, the present Chief Minp c~ed: It was worked out 
ment of Taxation, and has been in use f mtgh nginee: of the Depart-or e past eight years. 
C-lO Item C-10 is the t· tained by the methiJcupa_ ion tax allowance, ob-
No. 110. Here are deducted from them outlined on sheet 3 of form 
sheet 1, the sum of items C-1 to c.9 injrk~t v;lue of ore? as used on 
as directed in Minn, Statutes 1951 Sect· usiv2e9.3 0t3em C~9 1s computed 

' Ion · , paragraph (5) · 
( 4) To reduce mill& to decimal part of il.00. • 
(5) The factor for 30 years, at 6% and 3%, is .41142, 
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"A percentage of the ad valorem taxes . , . equal to the percentage 
that the tons mined or produced during such year bears to the total 
tonnage in the mine/' Actually) assuming an average annual produc­
tion per year for the term of years entered opposite "Natural Onerat­
ing Life" at bottom of sheet 3; and if that number of years is ten, 
then 1/10 of the ad valorem tax would be the part allowed in C-10. 
The sum of those 9 items, taken from the Lake Erie value, leaves 
what is termed "profit." While the rate of the occupation tax is 12%, 
after the labor credit allowance, the average rate is 10.5%, the allow­
ance actually deducted, as indicated under item C-10, on page 3 of 

form 110. 

C-11 
Federal 
Income Tax 

The 1952 Federal tax rate was 52%. This cal­
culation form also appears on sheet 3. First, for 
computing the depletion allowance, take from the 
Lake Erie value of ore the items of transportation 

and marketing expense, leaving what is termed gross value at the 
mine. 15% of the gross value is usually taken as the depletion al· 
lowance. In case the amount so :figured exceeds 50% of the net profit, 
the latter is used as the depletion allowance instead of 15% of the 

gross value. 
Then from the Lake Erie market value or ore is taken the sum of 

items C-1 to C~lO plus the depletion allowance, leaving net" profitf<ir 
Federal tax. This, multiplied by the current rate of tax, gives the 

Federal tax per ton. 
C-12 Interest on development, plant and working 
Interest capital. The method of computing the interest js 

given near the bottom of sheet 3 of form 110, 
Note that the interest rate was set at 5 % by the Board of Tax Appeals 
in 1943. Costs for development and plant are entered from sheet 1 
of the form. The total of these two costs is next multiplied by 5% 
times 50% of the operating life, plus* one, giving the interest on 
plant and development, to be entered in the table at the right. 

The form shows, on sheet 3, below the computation of interest on 
plant and development, the method of figuring the interest on work· 
ing capital. What has been done more recently was to take the average 
as worked out on a large number of operating mines, or about 5 cents 
per ton, and enter that :figure in the small table at the right, on sheet 
3. Adding that to the interest allowed for development and plant 
from the table above, gives the total allowance for interest on develop· 
ment, plant and working capital, ... 
•hlt is. ass1;1med that the interest charge on plant and development will decli1:1e u1nlfo~~%ef~';i 
t e mme hfe. The total of the annual interest charges is computed by the silJ\P e an, 
formula for the summation of n series. 
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D These various items having been entered on 
sheet 1, their totals entered opposite D and sub­

tracted from B, the market value per ton, leaving the amount to be 
E entered opposite E, the estimated future income 

per ton. 

Part 11 Then comes the second part of the valuation, 
Application of the calculation of present worth of the estimated 
Hoskold Formula future income per ton, by use of the Hoskold for-

mula. In the case of operating mines, fairly well 
developed, there is no deferment period; and the full range life is 
entered on the line just above Part II, and also in the space opposite F. 

The Hoskold factor for 6 % and 3 % , over a term of years called the 
Range Life, ranges from .41142 for 30 years to .45752 for 25 years. 
That is, each dollar due in equal yearly payments over a 30-year term 
is now worth $.41142i and each dollar due in equal yearly payments 
over a 25-year term is now worth $.45752 at discount rates of 6% 
and 3%. The factor is entered as indicated on form 110, and the 
product of that factor by the remainder opposite E is the amount of 
item F. The ·space opposite G remains blank in the case of active 
mines, there bei.t1g no inactive taxes; and His the same as F. Also 
since there is no period of deferment, I is the same as F. Then th~ 
full and true value (J) is the product of A, the tonnage in reserve, 
by the final computed present worth per ton (I); and the assessed 
value is 50% or J. A detailed copy of an actual valuation of an operat­
ing and a reserve mine is shown on pages 49 to 54. 

Undeveloped or RESERVE PROPERTIES - (UNDEVELOPED 
Reserve Properties FOR MINING) Here the procedure is similar to 

that outlined for the active mines. However since 
there is yet no record of mine operation to be applied direct m:iny of 
~he cost factors will_ have to be _obt9:in~d by st~dy of operating mines 
m the same area, or m areas havmg sllllilar physical conditions. Among 
such £actors are C-1 to C-5; (Mining, Beneficiation, Miscellaneous 
Co~ts, Development, an? Plant); C-9 (Ad valorem tax for operating 
penod); C-10 (Occupation Tax); C-11, (Federal Income Tax involv­
ing items ~-1 to 9-10); and C-12, (interest on Development, Plant 
and Working Capital); Item C-6, (Transportation & Marine Insur­
ance); and ~tem C-7, (Marketin¥ Expense) are uniform for all mines, 
whether active or reserve properties. Item C-8 (Social Security Taxes) 
may be taken at the Range average. 

The main difference in pr?cedure is in P~ II, the computation of 
present worth. Here, assummg a Range Life of 30 years on May 1 
1952, the three-year deferment period is used as the average time fo; 
getting the property developed and ready to produce iron ore. There-
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fore Item F, instead of using the Hoskold factor for 30 years, takes 
the factor for 27 years, .43798, as compared to the 30-year factor at 
6% and 3% or .41142. 

Next, the inactive tax, at a rate below that for the active mines 
is computed for the 3-year inactive period assumed for time of de: 
velopment, and entered opposite G. This is subtracted from F leav­
ing H, the balance before deferment at 5%. To this balance is applied 
the deferment factor of .86384 (the factor for 3 years at 5%), giving 
the result I, the final present worth per ton. Then the product of 
item A, (number of tons in reserve) by I, the present worth per ton 
gives the :final full and true total value. ' 

Following the first calculations of value of the various major ore 
deposits by the Mining Division, informal discussions are held with 
the engineers of the several mining companies. There is a discussion 
of the different items of cost, and where there are any apparent 
errors, it may be necessary to make certain changes. As has been 
stated, questions involving matters of policy are referred to the Com­
missioner. Minor differences of opinion or judgment can usually be 
adjusted between engineers. 

The time of the annual hearings before the Commissioner, ·on. 
mineral property valuations is usually set about October 20. Notices 
of the tentative valuations are mailed out to the companies at least 
five days before the date of the hearing, and usually an effort is made 
to allow a week or ten days. In cases where there is a decrease in 
assessed value, beyond that due to mining of ore, in excess of $15,000, 
notice has to be sent to the city, town, or village where the property 
is located, also to the school district, and to the county. 

At the mineral hearings, a record is made of all those present and 
all of those interested are given an opportunity to be heard by the 
Commissioner. A record is made of the proceedings and the transcript 
is used in making up the list of final values. In case of changes, the 
engineers review the particular calculations that are involved, taldng 
into account the protests by taxpayer, or by communities, and making 
such changes as they consider to be warranted. 

They then make their recommendations of assessed value to the 
Comm~sioner. When approved by the Commissioner, the valua~o~s 
are certified to the auditor of the county in which the ore deposit is 
located. 

It should be emphasized that the work of the engineers of the Min· 
~ng Di~ion h~s to do with valuing the iron ore properties, recommen~­
mg their :findings to the Commissioner of Taxation. The tax levy 18 

made in the county, and its subdivisions, where the ore deposits occur. 
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Stoekpiies Form No. 116 has been prepared by the Com-
missioner for valuing iron ore that has been mined 

and stockpiled, and which remains in stockpile on May 1 of the assess­
ment years. 
Distribution The ad valorem tax goes to the State, counties, 

townships, school districts and local taxing dis­
tricts according to the levy of the 1·espective taxing units. 
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Dept; of Tau.tlon .. No, 110 

COl!PANltt------'•A~•----------
PROPERTY: ____________ _ DESCRil'TION __________ _ 

TAX DISTRICT:: __________ _ 

COMPUTATI Oil AS OF_Ma.r _ _J,_ l 9-.21_0F PRESENT WORTH 
OF ESTIMATED FUTURE INCOME FROM OPERATION 

PAo· rcT11Hnn ouTnoo ,uenuo pco TOH 

l~H QPHN PIT UNOERGl!OOND 

~ - ·- .. , ua-1 ~2 23 707 ,11 23 000 

B .Lill"" .. ~-•- I ,, .. , .. _ -- "'-- 7 O~I,* 

C ~t.imaf Pd CMts Pe,. Ton: 

1. Nin.ill!! 11.~6 
~ , tin .. 060 

a. Hi,;cellarie,nu!'t · 180 
.i nflvf'lMf'rlE>llt (FutnrPl 199 

~Plrtn:t IFnturel 195 
G. Riul & l.n\r FtP,.!~ Ma.T'lne hsorance 21670 . H rs."'''~- ~""'""i:;'" o~O -· -- . -· 
R. Sor.1~1 5~~.!)rily T,ut>A 1n0< 

~ Vn.1.'1rrM RP11h1 'far tor 02!'.!rating: ~Qrtod ,~nn 

~~!_!!)J!. Ta.1 
Ian 

11 ~ Fe1c-ral lncO!Tle- Tax 81,1 
12. llltne:it on Developne1a, Plant,. a,,d 

Worlliag Capital. 261 

D Total or It~ C , 604 

F. E.c;tlmatPd Future Income (It.em n minus Item D) l 4$"0 

PART II: C0HPUTATI0H OF PRESENT WORTH (Range Life: 0.P, 30 yrs-----

F [Present. Worth or l tem E: 

O.P • ..21-.. Ycnrn at_Q_ i &-<l 1Faetor...Ji.ll2G 
6351 11.G. Yt',u~ :\t ~~ 'l (F'ILC.tOt , 

0 Less tna.cttvc Truces: 

O.P • .._l_Yoars ti.nd rctt:1ro llt~ '5 
U.G. Years lltul return At • 0602 

II .Onlnm:., £teirnntc Wocth Defore DP.fer:!!!cnt. 1--· -
I Present Worth Per Ton: 

O, 11. Def(,rt~d-3._ Years at.S...\ I F•ctor • 8638!! l 
IJ.G, Dtifllrred Ye:t.rs .u ' fP4ctor . l 4966 

J ITI'lntt.l Comnuted Present Worth tttcm A times llcm I) 11 771 ,~2 

Ass~sed Value (O,P.) 231707,517@ ,2li83 51886,S76 

u.o. 23,000 @ .01i20 966 

TOTAL 23,730,,11 S,886,576 966 

* Market value taken nt $-yr. average, years 191,6, •h9, •So, •$1, 1$2. 

TOTAL 

23 7.30 ~17 

.. -_,-~::·.-:,;c; 

--------------------~-----
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PllOl'ERTY: -..:•A"-•-------­

COST DETAILS AND COMPUTATIOkS 
{A) & {B} ORE TONUGfS' AHALYSES• SELLJKG VALUES (Per Ton) ., 

On I A. 0 • !I J: LI CA ll'•t.'1. Lake lrh 
(h1aJ.. .Conct u,) 'l' 0 • $ Pho■• Moht.re 

or•&• Dhc .. .OtJ8-~ DJ•c• lron Tallie 

Sea """ 1.101 '"" 

Bessll!ller ~ 8"6 VV\ r;7 ,., .. ,.,., Ml 
0 "" 

.,.. < ,, "' ,:;:; - ., 1 .. " 

Non-Bessemer 1~ am; 17 ~1-~' ~6 C: .068 8.17 9.6 11,.,0 48.37 7 020Q 

Tota1 0.-e ~~ 17.,,., '17 '7lnRN> 

ITAs!J, VM JnorJ. 

7,u~,n 

HETHOD OF HIKING AKD OUAKTITIE5.IMYOLVED 
TOIS or OU .-urt W4UffUL r .. OU' sru1>pu·a 

Open. PU Urnl■ rgro\lnd M•t•rJ&l Tona Clh t••• 10,terul Cu• fdfo 

Dl1"ec" """"""' Sur-raee 
Cnnc• t.s hrash\ Rock /Solid) wan or·e 
Cone-_, ta (Jf,) Rock (Broke:b) Rock (Solidl 

RC)clc · !Broken) 

ICI ESTIHATEO COSTS PER TON: Ol'l!N PIT UNDSRGROUNb 

!TEH C•l HIM ING: 
COST 

Method i'(atertal TOl!III 
r•r ton To\.1.1 

Dh-ect Ore 

O.P •• 
CC>ncentrates 
Le.n Ore 

TOM or Ore 

Tot.al o.p. .l,76 

tJndergromd 

ITEH C•2 BEMEFI Cl ATION: 
f (Concentrat1n,a crushlnoo ond screentnir. etc. 1 

Includln• transN'lrtatton to nlnnt nltint denrech.Uon 

tnte .. est and. •tuees on n}~t. ,..,,. 

ITEM C•3, HI SCELLANEOUS: 
I (Atnlntstr•t.ton• Le .. at. Fire Insurance Hedfon.l And 

J h'osrllUl c011~n!kation Stoefflfle t,oarlJn,. 1 .... 

on S toe ktl lle an.:1 Enu tr-ent. .180 

ITEH·C-~ DEYELOPMEnT: 
JIUlu•• 1u1nt•c Cllo Td10 c1:1;\,f.•t Tohl C'o1t 

Surtace 
1-,,.. _,.o .... o -,.-., 

!lock 

o.r. Lean Ore 
Snt>r.hl costs Tons or Oro 

tot.al 11, 71~,207 23. 707,517 .199 

Shaft md U.O. oevelosnent Is 

11EN C•5 PL AMT: 
Ogen Pit. $ • TOns "c: ,oi: 

f.,-·nt1e-rgrv1S1d $ + Tons -;i 
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PROPERTY': __ •;_;.• ________ ...:..:,_ 

ITEM C•9, ID VALOREH U~ PER TOH (ICTIYE): 

0 Pit pen V ndttrground 
H .F .. ctor "'a*f"' :8!1JllJllp.ifVal,.,,. o " A- V~ Va1,.&I 

L tu -erlod 10 r; 
H Hill Rate t toao .07,u 
p P. V. Factor ... ft 

' KL!!F ., 
V take £rte Valu• " C c-1 lo "-8' 01 & t'-1' 1root- darlo• &Cl he ",H' Odl ' s c .. J t.o C-11 • 8 :n 
D ~etethio 115\ Groft~ Vala• At Hhel 0 
B lied r-ocal of O f'r'Ath life- so 

0,1', ru per ton• ,161,16 0.1,81,7 • J.!l070 ~ l,9h81 l ,2873) e ,3lkOS: .2ff78 
l ~ ,16t,16 (.S~6 - ,0032) 1,09106 -=-::.r.-=----

U.G, 1/JX per ton• __ _.:uill8L _____________________ _ 

I TE~ C• 10, OCCUPATION TU: 
MukEtt Value or Oret h.e• 8 
Less JlelllS C-1 to C-8 1 Incl. 
ProporUon or Real Property ru 1/20 

Occur.nUon To.r Prortt 
TU~ 1h.!t..<1 (0,P,l and--( (U,G,) ar Prortt 

ITEH C•JI, HOEgAL '/HCO~E TAX: 
Mar,u:t Value or Ore, lt~ o 
Uss :rrn.n$portat.1on A- JlarltotJng: Expense 
Gron Value ct. t.ho Mine 
Deph-Uon cllo•OJ1c.e1 ~M or Gross \'due 
NOTE:: l r deplelion allo•a.nce above exceeds rsoi 

or th~ net prorlt, use oo< o(' net ~rortt 
M'arJret Value of Ore, tte..- B 
Less Items c-1 to C-11)1 incl. 
Depletion .allowance · 
Net. 11r9f~ t for f'ederal IncOflte Tu 
Ta.,; :i ~" or l'rorH 

ITEH·C•l2, INTEREST OH DEVELOP~EHT, PLANT s wogKIHG CAPITAL: 

Development: 
Plant.I 

ror,11, 

Opo Pll ~ .. d ... ,,1111nd o~,n Pit Oll11.REtl d 

_.l2.2__ ----- ----- ~ 
----J.95.__ ----
•---.,--b - ., e, ____ d 
(al ,39h ,.S..:.~ • ,[;I) (--2!L_y,.-, -,-1-,---

Computo.Uon (b), ____ _ 
or (c) ~-i x: .oo <---Yrs" .+- 1) 

Int.crest (dl x_< x .m C---Yrs, + l) 
Working C•pH•I: •-~ X ,M ( ____ . Yrs. + 1) 

n. ■ Plt Ua.da oand 

Mining 
lUscelle.neow; 
Transpc:,rUUon 
Bupplhs 
T,11.us 

. 
tou 

7llTAL 
Tout Jnt\?rest hr 1on 

• Mintng tost x -1,x 

Natural OperAtln:t l.1 re 
Avnnge A.tmual ShiPMnt. 
Average Monthly Snlp.ent. 

lllla,COlt.rlllo , 1n1.•r 1,ut. co,t ,,. Coit• Voo 

tfohlplr 
Total ,, 

moarb11 
htetut 

retl\rn . 
rate 

TOT~ 
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ADMINISTRATION OF LAWS 
Dept. oftaut.loo • HQ, 110 

CO'.ilPANY:.• ___ ".::B_• __________ _ 

PROPER:n _____________ DESCRIPTION-----------

TAX DISTRICT:: __________ _ 

,., 
ITBK 

A 

D 

C 

D 

E 

COMPUTATION AS OF l!ay 1 19...22-0F PRESENT WORTH 
OF ESTIMATED FUTURE INCOME FROM OPERATION 

,. •••ou,-rrn ,., • ., .. ouanu< •·•• Tnu 

Ol'BN PIT UNDBRGROO!IO 

-- - ·- Ma..,. 1 .• ;2 1-, ~u, 770: Mn l,M 

~•-- .,._ .. _ .. ... , ... - - 7 2"" 

E.<J"'mn.ted r.m;ts Pe .. Ton: 

1, Mialue 
, lnno 

1,,,<; 

' B,.net1s:1M' ..... 
I,"" 

:1 1Unce11M.,OUS o,nn 
nel'e,o"""e",. li,..t-re1 

!L Ph-t lf'nturel 
11,<;o 

6. Rall & lake Frtti ht & Marine Insnranee -, 670 . " etr .... "----ne .o,o 

' 
..... ,, .. , c<m::-..-i,. ,.~ .... - 020 

g ~d Valoret1t Realt .. "'at to oneratln ... "8"'lod J196 ,. Oceu .. atlon. 1'a:a: .327 
11 .. Fodera! tac~e Ta:it • 71.,9 
12. Jntoresi 011 Oevelopnellt, Pln.nt, a.nd 

.124 Vorklt18' CaplttLl, 

Totnl or Item C <: »nl. 

Es tlmo.tod F\lture tncome (Item B minus Item D) , 11.oi: 

TOTAL 

11 nl,n ""'· 

PART Ill COMPUTATION OF PRESENT WORTH (Range Life: 0,P. 30 yrs, ____ _ 

F Present. Worth of Item E.: I O, p • ...3!l. Years atlt.. i &...)..i I Fae tor ..1J.l4a 
"'"'· U,G Years &t .. • !Factor I 

G Lt:!ss Inactive Taxes: I 

o.P,--Years a11d retur11 at __ , 
U,G, Years a.ad return U • 

II 
__ ., ..... - ---,u:-""- W-r!!} Bofot"e Defennent. 

I Present Worth Per Ton: 
O. p

1 
De:ferred __ Years at_$ !Factor ____ ) 

U, G. Deterred Yurs At, • !Factor I .lSl.54 

J 
lll'tnal comnuted Pros:ent Worth (Itom A times Item t) h~9B """ 

Assessed Value (O,P,) ?., 760, 77, 8 .3077 849,490 

(tJ,O.) 219,429 @ ,0$30 14,810 

TOTAL 3,040,204 @ 849,h90 14,810 864,300 
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PROPERTY: _•_B_• ______ _ 

COST DETAILS ANO COMPUTATIONS 
(A) & (B) ORE TONNAGES: ANALYSES: SELLING VALUES (Por Ton)• 

Oro 
t R O N S J l. t C A 

11'1,t}i. t O If 8 Ph.01, 1fohtufa J.1.b rrh 
(Incl. Conc 1 t1,) Orl~• 1>11r, Orlg, Dlse:, Iron.. VJil{w. 

0.P. 
~ssemer . b1 "" 5tl,IJ'. .u,u 11.0< .L.L,vc i,<,,, 

-i """ 

Non Bessemer 2 293 211 Sb.!lt .07tl 9,11 J..:J.00 149,111 
P.llk •• 0re llQ 71? o;i <I 08o 1161 lb.OD lltl ll 

' 1.12 Q2l 1,8 81, •o,<n< 

Bess.w.0.1. ~g 5n, "" "" nl.n -~ r:, 1n M I c, cc Alio ,I. 
'tit 'R u n ·~,,i "Arv, nC:n ,n rv 1n M I~~ nn , 1,~ n 
m.:.+a1 ,.. ,.. ... , .. ~ ''"' T -•, 112 ~ ... 

In _r. u~ •• b •• , ?7C l.nn C:7 ?C nnn ,n ni 11, nn /,Q_,7 7lo<ol, 

HETHOO OF HIHIKG AKD OUAHTITIES IHVOLVEO 
TOJIIS OF OR& WAST& )l4tERlAL JH <IR& STRtJIPlffG 

Open PU. UndDJ'J;J'OUl\d Vaterit.1 Tons tu .. Yda. VahrUl CII, Uh 

01-rnc t Lean Ore Surface 
Cone' ts (Wash) Rock )solid) IJ:!an Oro 

Cone' ts (Ji::i) !lock (Orokeh) Rock (Solid) 

Rock (Broiiin' 
_,, 

I le! EST I HA TED COSTS PER TOK: Ol'SN PIT DND!RGROIJN~ 

!TEii C• I, HIN I HG: 

lletthcid \f11t11rhl Tons 
C o St 

}'er- Ton Tot.al 

Dlrec t Ore O I.An l,LR n,•n 

6,% O,P, Cone en trates 260. "l0? 1Ti61 
Lonn Oro 

Tons ot Ore 

Tot.al O,P, 

$ 2,765,973 2,760,775 1,002 

ITEM C·2 BENEFI Cl 4TIOH: 
(Concentrntintv. crushlnrr nnrl screenlnrr, etc,) 

I Includir1ir trnnsnortAtlon to nlent, n1ant rh~oreciation 

I 1ntere~t nnrl tnxes. nn n1 Mt, Cr. & Sc&. 2-:UBo """ .09~ ,ii'. 

Cone 260,307 ,300 
ITEH C· 3, ttlSCELLAKEOUS: 2 760 775 

(A::lmlnislratfon 1..e ... 01 Fl ro Insurnnce \lerlicnl nnd 
Hosnitnl Comrw1ns&.tton Stoclmlle Londtn,.,. T~•60 1,68 180 
on S£ockplle and E11ulpment, 260 :;07 277 ,oo 

ITEH C·4 DEVELO PM EH T: 
1111.hod Strlpplng Cu, Tdso Co!f:~i!cr Tot.11 Coll 

SurfllCe .~, """ J,t: 
Hock 80 000 _Q0 

O,P. Lonn Ore FRK 311.000 .70 
Snee 1 nl Cos ts Tc.ns or Ore 
Total 100 ot:o 2. 760.775 ,no 

Sh•rL Md U,0, ocvelopmcnt 

ITEM c-s PLANT: 
01,en Pit $ 0P(Direct 2.4~,b68 .160 Tons c 

,,;o 
$ vvonc, 2 ,307 .2116 Tons ::z 
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FROPERTY:--_:i•Ba:_• _____ _ 

ITEM C•g, AD VALOREH TAX PER TOK (ACTIVE): 

Open Pit Und.rground 
tors:. ,;n 

ln As ~., .... A ,.,.,. to r ... "- y.1 ..... 1 H F&e or , .. ~,.,.. 
L Tu: 011rl"d '11782 
K MIU Ran+ 1000 411,,2 
F P. v. F~tor 12116 
A HI.MF 7 220 
p Lah Erle Yahe 13 
C c. to c .. 11 oh!I t"-111: IC01t1- d11th' actl• .. nerlodl 

II 32b 
s 0--1 to c-a 1c,7; 
D Deolotlo1 lt5' Gross Vabe at Hhel lll 
B Reel rot:d ot 011eratinf tire 

12118 (3.$667 • L, m + 2,1690 ! 2B2!al = 21099 = l97ft 
o.p. Tax per ton " •1 f. ,l2llB {.SS6 • ,007l) - · · • 1,06676 

IJ.O, T~ per ton= _.!2•>2!:S:0~9----------------

ITE~ C•IO, OCCUPATION TAX: 
lb:rket Value: or- Ore, llfifli D 
Less Items C-1 t.o C--B, lnel. 
Proportion of Real Property Tax !19 

0cc~4at1on Tu Pro1'1 t 
Tax .·11 ,t (O,P.) aM--~ (U,0,l of Profit 

ITEH C•I 1, FEDERAL INCOME TAX: 
Market Value of Ore, Item B 
teas Transportation & llarlcetlng ~penae 
Oross V11tuo at the JUne 
Depletion allowance, t&C or Gron Value 
NOTE: 1 r deplet.lon allo•o.noe above exceeds O~ 

or the net. profit, -uao 50< of not prorit 

,tark'lt. 1/aluEJ or OreJ I te<11 O 
Less 1te!ll9 c-1 to c-11), incl, 
Depletion lllloonce 
Net prp('it. for Federal Income TllX 
Tax= ~ or Profit 

o.P. u.a. 

ITEH C•12 INTEREST OH DEVELOP~EKT, PLANT & WO~KIMG CAPITAL: 
' ll!llill . ~ 

Opn Pit tlndtrpow.nd Optn Pll ~ 

I ~m I I I 

0eveloJX11ent.: --1E ---
Plant: _•1=9,.--_b, ___ c ___ d----

TOTl,L 7a)..-.,.._,27.,,_8 __ <-< X ,t;IJ (--Yrs,+ 1) 

co111puut1on (b) x_,; x ,00 <--Yrs, + 1) 
or (c) •-< x ,IYJ ( __ y,., + 1) 

Interest (dl ~ x_i( x ,M <--'Yrs, + 1) 

Working cap1 tal; 

Mining 
)Uscel laneous 
Trllllsp<>rtat.ion 

supplies 
Taxes 

Colt 

. 
TOTAL 

Totftl Interest Per Too 

11 Mining cost -x 41K 

Natural Opera tin:; IJ. fe; 
Avorag,e \nnual Sh1ll1TJent 
Average )llonthl)' Shlp,iant. 

a ca Flt 
Vo, co,t • ••• 

U11der~ro11 d 
Inurul COil ,,. COil 'l' lfo, 

fhhlplJ 
Total ., 

monthly 
hurut 

r,t11ru. . 
nh 

TOTAL 
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l111lt.lpl7 
TotAl ., 

mo11thl7 
ia1~roi1 
ret,n 
fi,U 

" .. 

.. 

1 ·042 

Occupation Tax 
Reports. Items 
Reported by 
Taxpayer 

ADMINISTRATION OF LAWS 

OCCUPATION TAX 
A standard report form No. 37, prepared by the 

Commissioner of Taxation, is mailed to each mine 
operator about January 1. Two copies of this form, 
filled in showing the computations on · one high 
cost and one low cost mine appear op pages 60 to 

90. On these forms, for reporting mining operations of any specified 
mine for the preceding calendar year, are given all of the items re­
quired for making out the calculation of the occupation tax. On page 
1 is the name of the mine being reported. Page 2 shows all of the legal 
descriptions included in the mine; and begins the record of open pit 
development. Sec. A covers the years before 1921; and sec. B covers 
years from 1921 to date. (This is because the Occupation Tax Law 
became effective in the year 1921.) 

Development Development costs are amortized and the total 
of unamortized costs appears on line 5 of sec. 1-B. 

This total is combined with the estimated total of future expenditures, 
on line 7, This total, divided by the estimated tonnage in the mine at 
the beginning of the year, li..~c 8, gives the average dcv3]opment,·ccst 
per ton, shown on line 9. This multiplied by the number of tons pro• 
duced in the preceding calendar year, gives the total development 
allowance for the year. 

On page 3 of the report is supplementary data on the open pit de­
velopment account; and on pages 3 and 4 is the full underground 
development account. Page 4 also shows a summary of the direct ore 
and concentrate mined in the calendar year. 

Tons and Analysis On page 5 of the report are listed the several 
of Ote Produced tonnages of Bessemer, non-Beasemer,. and man• 
in Calendar Year ganiferous ores mined or produced in the last cal· 

endar year, with total tons of each class, with its 
average analysis in natural iron, phosphorus, manganese, silica, 
alumina, and moisture; and the market value of the ore at lower 
lake ports for the calendar year involved. 

Screen Analysis Also, on page 5 of the report, is a request for 
results of the screen analyses of the season's ore, 

?Y grades, - Bessemer, non-Bessemer, and manganiferous. Ores hav­
mg more than 27% of particles passing through a 40-mesh screens 
are given a structure penalty allowance, graduated according to ili,0 

percentage of contained material finer than 40 mesh, reaching a man· 
mum allowance of 20 cents at 39%. For all percentages of such fine 
material over 39 % , the allowance remains unchanged at, 20 r.ents 
par ton. 

( 6 l This means 40 screen openings per lineal inch. 
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Stockpiled Ore Space is provided at the bottom of page 5 for 
and Analysis tonnages of Bessemer, non-Besse1:11erb, ant d ~r{1faci 

niferous ores removed from the mine u no s e 
under item 3, at top of page 5, for which sep~rate analyses d~re tep:: 
or tonnages shown under item 3, page 5, which were place m ~ 0 <: 
pile and not shipped in the calendar year; each to be shown with 1ts 
complete analysis. • th f n 

At the top of page 6 of the report is a form for reportmg e o ~w-
ing items: total tons mined, loss by beneficiation, and net production 
in tons· also the summary of the development cost. 

0 P·'t On page 6 also appears the detail of the open pit 
pen I t bdi · · s show M" ing Costs mining costs under 17 separa e su VlSIOn , • 
m ing totals for open pit labor, supplies, and total 

Administration 
and Costs 
Underground 
Mining Costs 

10-A 

mining cost. 
At the top of page 7 is the form for reporting the 

administration and miscellaneous.costs. . 
Also on page 7, is the form for reporting full 

details of the underground mining costs and ad­
ministration costs, fully itemized as in the case of 
open pit costs. 

On page 8 of the report are given the items of 
miscellaneous expense not reported under 9-B and 
9-D, which are allowed in full. 

10-B The following items on page 8 are requested as 
part of the report, hut are not allowable as deduc­

tions for purposes of occupation tax. 
Administration - Offices outside of Minnesota 

Contributions, donations, entertainment, association dues, adver-
tising, discounts, etc. 

Contingent expense 
Legal expenses 
Maintenance of dwellings and misc. bldgs. 
Depletion, interest, etc. 
Idle Mine expense 

The form next covers the statutory and non-statutory deductions 
allowable in arriving at the taxable value. 
Tentative The engineers of the Mining Division of the 
Determination Department of Taxation, using the information 
f Tax furnished in the report of the mining company 

0 (form No. 37) enter the essential data on the 
f rms No. 37-A made by the Commissioner for the orderly and uni­
£° rm determination of the tax, following the provisions of the occu­
;ation tax law as previously quoted. 
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The first step is the tentative determination of the tax. The heading 
shows the name of the operating company, the name of the mine 
being reported, and the calendar year of the operations . reported. 

Market Value 
Defined 

Lines 1 to 4 of form 37-A are sel£-explanato1·y. 
Line 5 shows the lower lake value of the ore mined 
or produced in. the calendar year reported. 

Market Value 
How Computed 

Using the published lower lake price for stand­
ard Mesabi Range non-Bessemer ore of 51.50% 
natural iron, adjusted for analyses of actual aver­

age natural iron and silica, also for any changes in rate of rail or lake 
transportation and taxes thereon since the latest previous price pub­
lication for iron ore at lower lake ports; the ore value is computed, at 
lower lake ports, for the calendar year of the report. Since ore settle­
ments are made on upper railroad weights minus an allowance for 
shrinkage, this item is also deducted, and the remainder is the net 
value of the ore at lower lake ports, the figure to be entered on line 
5. (Shrinkage is claimed at 1 % of upper railroad weights. The Com­
missioner allows for shrinkage at ½ % , £or the reason that ½ % is con­
sidered to be more nearly the true shrinkage change, or loss, in han­
dling ore between upper R. R. weighing stations and lower lake 
weights.) 

Lines 6 & 7 
Stockpile 
Loading and 
Beneficiation 

These items need no further explanation. 

Line 8 
Transportation 

Transportation cost includes the following items: 
(1) upper rail freight rate effective at the date 
of the latest previous price announcement; (2) 

lake vessel freight rate effective at that date; (3) in case of a mid­
year change in ore prices,* any increases in either 1·ail or lake freight,** 
from date (1) above, to the date of ore price change; (4) all taxes 
on such changes, (if increases). The sum of the foregoing items will 
apply to the tonnage produced from January 1 of the calendar year 
in question to the effective date of the price change. 

Similarly, the cost of transportation for the remaindel' of the calen­
dar year includes the following: (1) rail and lake freight rates effec­
tive at date of price change; (2) any increases in either rail or lake 
freight between date of midyear price change and the end of the 
calendar year; (3) all taxes on such increases. 
• For example, the change by OPS on Sept. 12, 1952, effective July 26, 1952. · b 
0 This clause, known as "buyer's account" clause has become standard practice within t e 
past few years; being a clause accompanying the price announcement each year, s~nctgoftbat fi: 
increases. after that date shall be for "Account of the purchaser". This baa the eu.e 11 

mcrcase m ore value. 
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Line 9 
Marketing 

Claimed at 10 cents per ton, this item has been 
uniformly allowed to all companies at 5 cents per 
ton, as more neariy representing actual sales or 
marketing costs. 

Miscellaneous (minor) costs: Cargo analysis 
and marine insurance. Items 6 to 10 are t~e non• 

statutory deductions; their total subtracted fr?m the Lake Ene value 
of ore, leaves the value at the mouth of the mme. 

Line 10 

M. S. 1953 Then come the statutory deductions specified 
Sec. 298.03 in the law: 
Statutory (1) Mining cost in calendar year 
Deductions (2) Development cost (open pit) 
(from value at (3) Development cost (underground) 
mouth of mine) (4) Depreciation of mine plant and equipment 

(5) Royalty paid in calendar year 
(6) Miscellaneous items, including costs of engineering, laboratory, 

and miscellaneous items under 10-A of the company report 
(7) Percentage of ad valorem taxes levied for such year equal to the 

percentage that the tons mined or produced bears to the total 
tonnage in the mine 

(8) The amount or amounts of all the foregoing subtractions to be 
determined by the Commissioner of Taxation 

Value of Ore The remainder after deducting the sum of the 
for Tax above items, from the value at mouth of mine, is 

line 15 of form 37-A- Value of ore for purpose 
of tax, 

Gross Tax 
for Labor 
Credit l 

11 % of the amount on line 15 is shown as 
"Gross Tax at 11 %," 

Line 16 (It is on this amount that the labor credit is 

Veterans' 
Compensation 
Line 17 
Total Gross Tax 
Line 18 
Labor Credit 
Line 19 
Net Tax 
Line 20 

allowed.) 

1 % of the amount on line 15 is set aside to apply 
on the Veterans' Compensation Fund. 

The total of amounts on lines 16 and 17 of form 
37-A is the total gross tax of 12%. 

Line 19 shows the amount of the labor credit, 
computed as per Section 298.02. 

Line 20, the amount remaining after deducting 
from the total gross tax (line 18) the amount of 
the labor credit (line 19) is the net amount of the 
tentative occupation tax due and payable. 
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1953. Operations 
of Two Mesabi 
Mines 

M. S. 1953 
Sec. 298.09 
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From page 60 to page 7 4 is shown a copy of a 
co.mpany report on 1953 operations.of a low-cost 
~e; and on page 71 to p~ge74isforma7-Ashow­
mg the detaile~ calculation as indicated above,. 
Note that ~h~re IS no labor ~redit. Page 75 to page 
90 shows similar data on a high-cost mine for 1953. 

Provision is herein made for the mailing of 
notice to each taxpayer, stating: 
(1) The amount of tax tentatively found to be 

due from him. 
(2) ~n May 15, or on the first secular day after May 14, a, hearing 

IS held. Taxpayers are present, and may protest any itelllS in the 
c~c~atioi: ?f. tax. The calcul~tions are hereafter reviewed in the 
Minm~ J?1VIS10n and the reVISed results are discussed with the 
Comm1ss1oner. 

(3) After the hearing, the Commissioner makes his order either affirm. 
ing or modifying the original determination. 

M. S. 1953 The Commissioner certifies the amount ol taxes 
Sec. 298.10 to the State Auditor on or before June l. The 

Auditor makes a draft on each faYM'ltP.r ... for t.hR 
amount o~ tax certified and delivers the draft to the_ S,~Tr;;uret ·. 
for collection. 

Audits All company reports and all calculations of oc-
cupation tax are subject to audit by an expert ac­

countant regularly employed by the Department of Taxation who 
has full a~cess to all comp~y records, wherever such records are kept. 
Such audits are made within three years after certification of the tax 
and may result either in increases or decreases from the tax as origi-
nally certified. · 

Distribution An occupation tax of 11 % is distributed as 
follows: r 

50% to the State General Revenue Fund· · 
40% to the Permanent School Fund, and 
10% to the Permanent University Fund. 

Since 1949 an additional occupation tax of 1 % goes to the Veterans' 
~ompensation Fund. 10% of the amount goin; to the State General 

h 
ebvilie~tuet· Fund is appropriated to the Iron Range Resources and Re-
a a 10n Commission. 
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FORM NO. 37 

STATE OF MINNESOTA 
DEPARTMENT OF TAXATION 

OCCUPATION TAX REPORT 
OF 

"):' 
(OPERATING COMPANY) 

{POST OFFICI; APDRESS) 

Mode pursuant to the provisions of Section 298.05, 
Minnesota Statutes 1949, as Amended 

COVERING OPERATIONS OF THE 

________________ MINE 

During the calendar year ending December 31, 1953 

N. B. It is the purpose of this form to provide for a complete re­
turn of all data relating to each mine operated during the calendar 
year 1953. However, if such a return is made, it must not be assumed 
by operator that all the costs and other data herein reported will be 
considered or allowed in determining the amount of occupation tax 
due upon the mining operations of this property. 

It is important that this form be followed closely, that is, dis­
tribution of costs must be made in keeping with headings shown 
herein. 

Explanatory notes have been inserted at various places, a thorough 
understanding of which will aid in completing the report properly. 
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Lepl description of properl7 operated during the calendar year 1953. 
imert t.ra1 Duci!'u..i; -
'l'J,rp,l!aiigeand ~~ 
~~th X ucli forlr hi Uni~ 

Dept. of Tuallon No. o7-

Twp,?fo. l!ge.?;0; 
-

Lots 1.2.~ & g Section l - ~· - 21 -L r IT . IT 1 • .. T 

Lot.11 1,2.~ ! !! Section 2 - 'if: - .,, See. 2 See. l 
SWSE l S~s._tj,on_35_&_21 .. 
NWSE Su.<:.tiQJJ 2 - SL- .,, X 

li½SW¼SE¼ Sactian 2...::..51....- .,, I 

~ 1~ s.c,. 
58 2i 

X-

I. Extent and cost of all development work on said property at eloso of calendar year 1953, IR fo11awiitg delalls: 

;;ioTE: Please :;"!d and obse,:ve :;arcfnlly: Costa W1der Item 1 or. any subdivialon thereof, mn•t not. inclnde "tu • "In' ~ 
pnrcbBBe of fee, Inspection costo, or any other expe1111ca Incurred upon acqul,itlon o! property or oth....,·· '-'-• "' ~_tUI, 

attributable to the development of 1ame, - •••=1!'a,"',m not w....U, 

OPEN PIT OPERATIONS 

A. Extent and «11t of open pit denlopment.-Condltlo1111 u of JanaUJ 1, 19%1: 
NOTE: latormaUcn ft'Qllt1ted andn- Su.bdM1lo11 A b. for the pan,ca,,Q ct ddermlnl "uu - rt1ttiJ dJ 
~;.'•~~Jf:T.~u:#'£111v~. b&Nd on the eullesL data anllable au~a~ ~ d&tr..~.tf:~1':'-3:f~::=lt~~ 

1, Total expenditures !or •tripping or other open pit development to December 81, 1920 (C.1, P. S) • 

2, Total cubic yard■ of all inat<>riala removed bf stripping, appllcablo to abov,, expenditures • • • 
3, Entimated coble yard• of all materlaJ• ttmalnq1g to i,., l'lll110Yl'd 

4. Grand total cnbtc yard! of atripp!ng (A-2 + A-3) • • 

6, Per cent of total yards moved to total •tripping (A·2 + A-4) • • 

6. Total to11J1ago •hipped prior to J'an11Ar1 1, 1921 • • • • • • 

7, Estimated tonnage of open pit ore n,malnlng In proparty u of January 1, 1921 

8. Grand total tonnage In properly at tho beginning of oporaUOIUI (A-6 + A-7) • • • • • • • 

9, Eslimat.d toW11ga o! ore c!evolopcd by otripplng removed prior to Jan11Ar1 l, 1921 (A-8. x A-li) • • • 

lD, :,~ma~ ~.':"f1.'/r ~re i;,ol"..ped _hr ~P?llll! ~•v~ p~°: to !•n~ 1, ;921:, ••~ re~"..inr .."""!"'": 
~~ . 

(A~l~~)de:;elo~m"':t "".." ~ ~n ": o~ davoloped by atripplng removed prior to January 11 ID21 

12. llalonco of expondltnrea lll1Bmorti:cd aa of Jan~
0 1, ;Q2;(;.JO ·x ~-1;) : : : : : : : : !\---"--~ 

B. Extent and <Got of open pit developmmt.-Condltlona llllder Jaw elf..Uve Januarr 1,.1921; 

NOTJh OabdfTalo11 D ?dates whollr to tlMI tAtnt t I ~n= JP1:P~~:I:n\~ 0.1 ~ld be ~wn orii, ~i!i!n~.i;;:t~~ ;:;:n~tul:. ~i:f;W:l~~it~:!~~~~~= 
tor ttlQ bl fndcded Dndtt ~ti:t !~uarrnJC~~~c:J:~.u{:°tJ~P~~=~~t1~~ ~~:t:f~:!w~~=:.~ 

L llalance of upendltureo mwnorl:bed Januat7 1, lffl (A-12) • • • • • • • • • • • • i-l.-~ 
2 Expendllu f i d /! 
· aiva) (S.. ~.~~•~en~ t _eveJ.op":ent .sub!equ~nt ~ J:n•~ri: 1, :921! C.2+3, P. 3) (~-;:-~ l9~3 In:l••. f 2,68~,6,2 

8, Tolal expendltorea (B•l + B-2) • • • • • • • • • • • $ h,10216/,l 
4, Amortlzallon nliowed by commission years 19 __ to 1952, Inclusive • • • • • ;..b,l}ki),fJ,01.-
6, Total expendlt.uru unamortized (B-3 _ B-4) • • • • • • • • ~ 
s, Estimated tutnre c11~-- I , - nl.o r(/,Q . 

, expen •~« (Fnll detaill W1der aubdlvblon C-4, P. 8) • • • • • • ~ 
7• Total costa unamortized, plus estimated future expenditures (B·6 + Jl.S) • • • • ;__l!~ 
8, Estimated tonnage of • 1 rt j (Tbla eatlmate nhould \'n':J 1~ or • 11rope Y, anuary 1, 1953, applicnblo to expenditnre• shown W1dorll-1, 

otbenmo not ahlppod) • u ~ an! 0":! ~od,.app~l~l• ~ these expenditures, which m•Y. be In_ •~kl'i;t •~ ~~ 
9, Anr.■111! coat per ton (B-7 + Jl.8) .• • • • • • • $- ,10]8 

iO, Total tonnage produced In year 1963 • • • • • • • • • • • • • • • • • - BS21SJh 
11' Proportionate amount ol development co eta W1amortlzcd, •P pllcnble to tone produced In 1963 (JJ.10 :X il-9) ;__62,SSl-
12' Balance o! actual OXjlendlturcn unnmortlzod December 31, 1963 (B-5 - D•ll) • • • • • • • • $-----
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C.. SupplementAr1 to and: in support of subd[visions .A and 8, a subd!vI.slon er the total stripping remortd and the cost thereof u of 
Oeci:mber :u, J9j3 iii nquirc:d Jn lh~ foUowing detail; 

Rock Rock Other 
Surface Solid Broken lrlalerials Grand Total 

1. r:~BKl~g prior to .ranuary 

1. Total yards mo-red • • 
2. To ta 1 expenditures to 

January 1, 1921 • • • ~------ $•------
3. Avorago eo&I ~•r cu. yd. $------

Z Stripping for period of 
1!121 to 1952, inclusive: 
l. Total :ratd.o moyed • • 
2. Totalcost,l-1-21-!2-:;I-52 $--••-----
3. Average eost per cu. yd. $ ..... _, __ _ 

3. Stripping during y .. r end• 
ing 0(!ci:mbor :u, 190:.1. 
1. Total yards moved • • 
:?. Totul cosi lo 12..:U-G:i 
3. Average. coat per cu.. :,d.. ~-----

Grand Total, lteJU 1,% ancl I 
1. Total yards n,oyed • • 
2. Total cost of stripping .__ ____ _ 
3. ,Average •••I per cu. yd • .,_ ____ _ 

«. Eztlmated cu. yd,, of strip. 
ping remaining, and c01t ot 
temovinl' zam• •• of De-

~ ::trt!:;i1;~rcmalnlnt _l,31,iI,.lQ.L 
b. Estlmatedcostofremoval $ .. -$,B,.866-
~Averaga.cost per cu. yd. $,:,....--~•-kQ,_ 

G. Gnu11l total upendlturca 

trlJ!ty!~~~~~?. 
53 (C-1 to C-4, Incl.) 
a. Total yard., of strlppbii:-
b. Total eoaU for same • ;;...-----
~,A.veraa:e cost. per cu, 7cL ..,. ____ _ 

$•-----, ____ _ 
, ____ _ , ____ _ 
, ____ _ 

6. Total Initial tonn•&'e of ore aullablo for open pit mlnlnc within the proposed atrippllljt area 
1. Average •trlppini: coot per ton (6-b + 6) • • • • • • • • • • 
a. Totut tonnage pJ"Odaced, open pit operotions, subsequenl to January 1, 1921, lo year 19521 inclusive - • 

UNDERGROUND OPERATIONS 
D. Es.tent. and cost of wnderl'roll.lld. denlcpmen~ndlUons u of January t, 19Z1: 

13.,112.8.].?lL 

$.~26.l.,.ll2_ 
$----·2lwJ_ 

~UiL 
,_§2,55..L 
i---.%...2.L. 

21.,m.ll6-
;..._....21.l2..... 

1,657,867 

! ~5~t 

23,648,6IJ3 
; b,613,333 
, ,?881 
10.0~22L-

- ; ,o629 
65,!>73,566 . 

!_,O;z~:m~~l'l=~larc:r.'.", ~~1&;._:-;7air,_1 beadlq CJl h .. t. 8ud.ld1loa A u4 D of CIJ)tQ pit dndopme-at., &N "1'11111' appltCUle to 11.ndercround 

J. Total expcmlllur .. to December 31, 1920: 
a. Sbofta • • • • • • • • • • • • • • • 
b, Drifts (llain l•vcl•) or other dovelopmenl wher. eapltallled 
Total • • • • " • • • " • • • • • • 

z Total tonn•&'• produced prior lo January 1, 1921 • • • • • • • • • • • • • • • 
3. Estimated tonnace of ore available for ml~ing Januarr l, 1921 with facllltt .. ulatlng at that time 
4. Total tonnage applicable to above expenditures (P..2 + D-3) • • • • • • • 
5, Averace co,t per ton (D-l + D-1) • • • • • • • • • • 
6. Balance of expenditures unamortized as of Januaey 1, 1921 (D.3 X D .. b) 

£. Es.tent' and coat of undercround denlopment-CondiUons under, law 1:aective JanQuf t. 1921: 
1. Balance of ei:penditures unamortized January 1, 1921 (1)..6) • .. ... • • .. • .. • .. .. • 
2. Expenditures incurred subsequent to January 1, 1921, (19-... .-to 1952, lnclusive): 

a. Shafts • • • • 
b. Drifts (Main levels) where cspltallzed 
e. Other development where capita1iz.ed .. • • • • 

"Total Janunry 1, 1921 to December 31, 1952 
,. Expenditures actually incu1Ted in 1953 only! 

n. SIULfts • • • • • • • • • • • 
b. Drifts (!rlaln Inola) whero cnpltallzed • - • • 

,, _____ _ 
c. Other development wAere capitalized • • ... • • • • • .. ... 

Total !or year 1953 .. · • .. • .. • .. • .. • - .. • • _ 
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E. Undergroand Denlopaent (Could.) 
4. Grand total expendilur .. above (E-1, E-2 •nd E-3) • • • • • • • 
Ii. Estimated tonnage of ore available for mining, applicable to total expendlturoa under E-4 

n.. Total underground tonnnge produced, subsequent to January 1, 1921 to yea-r 1952, + 

inclusive - - .... • ...... - • • _ .. • • .. • • tona. 
b, Estimated tonnace available for mlnini: •• of .Tanuary 1, 1963 • • • ••• - .......... -•···-· ton1, 
Total tonna19 • • • • 

G. Average cost per ton (E-4 + E-5) • • • • • • •. • • • • • • 
1. Amortization allowed by Commi&Slon 19. to year 1962, inclu,lve. • • • • • _ • • •' 
8. Total expenditures unamortized (E-1 - E-7) • • • • ------
9. ;:~~~*~!d!~ll °: or~ av~U•~le f .. or ~ini~it J_anu~ry ;, 1953, app~cnb2e ~ de~to!me~t co~ts ~na~o~ed 

10. Average cost per ton (E-8 + E-9) • • • • • • • • • • • • • • • • • • · ------
11. • Tons or ore produced from underground during year 1953 - - • - ~ .. • • • .. ., .. 
l2. mroti11a~ ~g)t _of ~eve~op°?_enl _cos:5 u~am.'.'_rtiz~d, ~PP:ics~le t: "':der!o":1'1 0!° P~"_ced,!" ~ 1:41' _____ _ 
Ia. Balance o! costs unamortized Il<cember 31, 1963 (E-8 - E-12) • • • • • • ,_ ____ _ 
14. Memoranda: 

•• Total depth of shaft in !eot up to December 31, 1963 • • • • • -----....x,eet,. 
b. A veroge cost per foot of sinking shaft up lo Dccomber 31, 1953 • • • • • • 4-----~ 
o. Average cost per Coot of sinking shaft in 1953 or the lost preceding yeor in wbloh development was done 4------

2. T()tnl tonnage of ore mined or produced from the property above described, during- the calendar year 1953, in delall"..a indicated below: 

NOTEt 'J1ila ai..tut.e eonlemplatea that. all ores rnlnN or produeed In •nJ' calendar nu are au.bJed to tu. Tannaca repori-1 htm11tdfr. w11n 1h1ppt,i. fa 

~.'!~;~~dto";:,\,1.~::1 G~ t'ii~~l::~P:1r.tr:~lf~~~~n=-bi:.~:~~e,d~C:J:"fo\~IIN~&::'1,1~~ 
o ws ore ,o mhied. 1bot1Jd be nportcd,, 

METHOD OF OPERATION .AND GROSS TONS MINED IIY EAClI METHOD 
-wt!L iuNNA.ilE " 

MINED 
Lopl DescrlpUona from whlcla 

the ore wu mintd 

GRAND TOTAL 

Direct 
Ore 
Toaa 

OPEN PIT 

Concen­
trate Ore 

Tona 

63 

UNDERGROUND 

Direct 
Oro 
Tons 

Concen.• 
tratoOrc 

Tona 

----- ......... , .• ,_ .. _ 

Direct 
Ore 
T ... 

eon ..... 
lrlleOre 

Tou 

-------
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3 • Gross tons, grad~ and nve.rnge unnlysis of ore mined or produced in 1953. 

4. 

Grc:JS ToM Not. Iro11 Dey Piloo. Not. l\ln. Dr1 Sllicti Dry Alum. 
~ % % % % 

..-1J...l$ 

Per Ton Total 
Grosa Tons Market Value at Market Value Remarks 

.!tlarkct valae at Lake Erie Ports of ---.,....---,,----~L::... ~E.:..!.Po~rta:_ __ _!L:!:a.:;k•::.=Er:;l:::•.!P~o::,:rfa::_ _____ ,-___ _ 

f~~==•d or produced in 
1953 88 ~ 198129.lL__ $..lll.~ $ 21]113,6112 •4•1 to 6-JO 

A. Beuemer • • • • • • ~~ ...J.0.9li26...- 2,0J6,768 ~43-ei.Of---

Total 38'i,12(i __ 

t=17$,3li!f . "t=. 292,D!il--

~i-•"' 
B, Non-Beaaemer 

0. Ma,,gan!ferow, 

Total B 
GRAND TOTAL __ Jl22.Sl!L__ fl0,3106 ;..l!.,.7.ll2,.2.Q2..._ 

NOTE• Screen annlyses of sennon's shipment !or Bessemer, Non-Bessemer nnd Mnngantferoun grades of oro are~~ 8: 
~ oi this report.. 'l'ha screen nnnlyBCS nbould be complete and must show nt leant tho percentage of material pnaamg roug 
11 40-_:ir5l:,n~~i of orcn nnd iron-bearing mnterinls, either (1) not shown under Item 3 wh1ch were. removed from tho mine~ 
1953 and for which separate nnntyaes were kept, DX' (2) shown under Item 3 which were placed 1n stockpile in 1953Gn

1
nd ~t shiPfron 

from the range fn 1953, must be lisl<!d below, showing gross tons nnd nnnlyses. Report (1) nnd (2) separately. vo ormn 
on nny concentration tcDts which mny hnvc been tnndc on any eucb material, Report open pit .and undergtound tonnages sepnr• 
ntelYt Give legal description of lnnd on which nny nucb stockplles nro locnted. 

TJpe of Material Stockpiled on Grala Tons Not. lron 
% 

Dey 
Phoo 

% 

Nat. 
Mn. 
% 

Dr, 
Silica 

% 

Dey 
Alam. 
~ 

Holst 
% 

........... ,_,.,-..... ,_ ....... _ . -· ................ .. 
* ... "r)llt 1!11\rle~f Diu_~ :oftl\~~t:I J)rOII j_r,_J.1111.'-,t.hall...thD ma;ket ~l~e ~0£ S~~HeStlbl. Orell----··· 

• ... ,..,_,.,._.._ .,.....,,••r"•'""''" 

dttll:_:t<> t,110 1118.0f/O!l.arJ'. l!m<:tm'II J)O~lt.i.~11~ :iho".fiaeallllr.t:o.r_ :tbezui ~--~h~~~Y.U--- =-=:=: 
:caii#c1.ef•t1~nJ11 :arrl.~?1£ at t1ti,i;i:i~jqi::.:::.::.:-. .... :_=-. :=.::.~::.:: - ·'. .. ::~:: ==-·· -·--··· 

_ .,..... ............... ~.--_....__ -·--· ...... ~~ .. ····- .. ____ ... __ ,,_. ---· .. _ .... ...--• 

.. , ......... ---·-·•· .. -··•· 
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Detailed Information With Reference to the Cost of Mining and Producing Ore 
During the ·calendar Year 1953 

5. Total mined, gross tons • 

6, L•:;~:• t::'i.bene~c!•~•11, • • 
7. Prodactlon, grosa tons • 

8 Cost or De,·clopment. 
• ~Under this item should be shoWI\ 

9 •. 

i:\~~P~:~t;~s;:i~fa11C:~~~ 0rl! 
calendar year. Costs per ton ot 
Item 8 and subsequent items are 
hosed on Item 7.) 

Cost or suppJfo8 used and laboi: 
performed nt the mine in separat­
ing the ore from the oro body, in• 
eluding l1oisling or conveying 
same to the surfo.cc or the earth. 

A. Operating Costa: 
1. Power ShoveJa 

a. Operating ... 
b. ll!tce & Repairs 

2. LocomoUvo & Cars 
a. 9pemting • • 
b, Mtce & Repairs 

8.Tniclai 
a. Operating • • 
b. Mtce & Repairs 

4. Conveyon, 
n. Operating - .. 
b. Mice & Rcpalra 

6. Trac!c E%J)enso 

6. Roadwa;va • • • • 

7:Drilllng & Bl~stin,: 

8. Pumping & Drnlnnge • • 
9. Wntor Supply 

10. Scramming- • .. 
11. Open Pit Supervla!on • • 

12. Gcno:n! Pit Expenso • • 

13. M~!J:.~l'lf;;" !on':." °: 
14. Lenn 11nU & Waste Pllo 

Exp. 
(Tons or.Yds, (Mntoriru ____ _ 

lli. Stocldng Merchantable Ota 
16. Contract llln!ng • 

17. Mine!. (Detail fully) g; ::.:.:.:.-_-___ ..;.. __ _ 
c. ___ _ 
d, ___ _ .. ___ _ 

TOTAL (A•l thru A-17) 

Open Pit 

ei::2 r,1. 

-0-
822 ,2lh 

OPEN PIT 

cost per 
ton 

j 
Average 

Total Cost 

LABOR 
Per Tan Total 

Undergronnd 

UNDERGROUND 

Average 
cost per 

ton 
Total Cost 

OPEN PIT 

SUPPLIES 
Per Ton Total 

Grand Total G .... Tona 

'Average 
toBt per 

ton 

TOTAL 

Total"c..t 

$...&Ill.. W2.fil-

Per Ton 
TOTAL 

Total 

$......0.322... ;-31,.,.olh__ ;_:.D2.62- ~- i...o661... .$.-56.,.351-. 

....J.3J.6_ .J.lij.,.27.9._ _.Qk9._li._ _b,2,.J.(iQ_ ....lB.2.0... ..16.l,l32-

......ooa6.. 7,370 -007.li... 6,282 -Cl.60... l3,6S9 

---- ---- ---· _._o.sn.. 118.,677 _.0122... ll,026 ...07.CKL S9,7DS 
--.Olll.. -11,.62.ll_ ......Ol.05.... 8.,962 -02li2- 20,,97 
._0197_ .J6.;/.i1-- ......0138- Jl,7ii~ ..... om- ....28,$1,l--
_._oohB... -11,.053_ -..oD.3.8... ~- _oo86_ -'4;/J6-

---- ~ 

_.11& ~ _._Q6.66_ ~b6,_ ....21,16_ _20~ 

--.!m<i.. _;l.2.-0.l.Q__ -...l21.r.6... ..J0.6.12Z- ..... 2l7.2 .• lll'i,207 

·---
_aooJ.. 219 219 
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JJ. ,\Jlr;,j!lllltra\jpn ,ind ?tllsce)l:ineollll Cos!s.:::_ ____________ ...::O:=P::EN;;•;;PIT~;;;---------;;T:;:O::;T;-;'A~i,---

,.i/,;f;',,fu~m ""~~~ Per Ton L'ABOR Total Ptt Ton SUl'P~tal Per Ton Total 
t,-.l:;;~ to n::in[r.l( ~hoc.a., Jtt... 
prt ~ &:!aUl!umUTe :I~ ,;m .. 
u,JO-AaodD.► 

1. lfir&? O!ika-?.l'.ine aupcrvl• 
imi ,mi clerical • - • $-•.QJQ;!,_ 

J!. Elmge OJiice-Mlno super• 
vi!:;:;n and clericnl - - .. 

3. D.llulh or otbe?' central of• 
£ca tn Minnesota - Mme 
.,,-,.cniclon and clerical • 

4.ED~. • •• 
.E. W=tory (Auaying, 

S3!1lptng, Etc.) • • • 
'6. Experir,::ental E:rpe113e 
'1. lfu~cus (deta!lfully) 

L 

h.-------11-----

_ _.sm.2.. 

_,._0119_ 
.......0312-
.• 0166 

$~~ 
6,779 

..JQ,-.'lM-
?6,f51$ 

--1!L12L-

LAllOR 
Per Tnn Totnl 

C o.,m.tini; O:m: 
1.. Yi!,f::g 
:.1.. ~g 

~Tl-=~ -----~~ li,.l.'::::p:i:ll; -
.e.,Ik?,r•g • 
t,'nc;:.o.b • • • 
tt.. 1!. G, ~"lffliston 
¼\_~ts.o.~- - -

!~ C.:,'l ~t<l llXP. 
11. )!'~ tlJt~il tu]ly) • • 
~ \I,. 
~ .. ~-- ..., 1~, 
t....-•- .••• ;.-
,a. ~,x. M••-----S$-----

'\'\,\TAt (N lhr\i C-1.l} $ •. ~-----
\), ,>..::;.COcs!,tn\i,s, 111~,l Ml.«llJnt<l~ c.v.t,,: 

\~";.1 ed~ ~~°'"\ 
t. ~,::,;, 1.m,~"1-111'.o tl'llmi-• 

,;_:~.~ i.t:,\ t~ttl~l ~ • • 
~ 1tt,t:~ Q'.1><~:~!IW.\ li\i~tt:: 

\\f';{.:t l\7$.\ t\~Uo.:~l 4 ~ 
~ ~~':\,t!:i ~" ~!lttHtl\ltnl a!• 

• \','<le t·., ;,,l~~';,t11li = M.:10 i:~~.-;1u,:,m ~t~;\ t!~rk;\l • 
4 ~~~~~,.~~-.:~:.~ tit • • .. 

~ H,.NI,;.tm', (,\M,llfll\lt! 
&t."'~.t·,1.~ t•t{'-il • ' 

\!.a l~'•~'~'!,t•.\l~\ }~\l'llll\\l " • 

t, M(!'i~ \\.\.:;lhl\ tu~ly,\ "" 4 

t,<. * .. 
\I,. l,,-, 

* "'" ;,--" ., 
~ ' .. ~ ~ 

'Wi,\ t;.~~,il\t•tlt\M ~'<\l<l\\\i! t.. 
$. 

$ .02n $ :U,26~ 

~ b27 

__.mhh... l,lhS 
2.832 -oo»-

~ ~-

l ,nh87 ~ li12 53'> 

; 2 632 t 31 0, 27$ 

1JNDERGROlJND 

-
\\WW t',\\Y\.\(\l.\l\'t-!I~,\\\ 
,,1,~.1;, -an,,1 nw,., \\ , ~ . ;. - -·~ 

; ...... Q212.. ;...'.11J2l_ 

--00.84.. :r,2o6 

_._o.l6l.. -1.3,331._ 
.....()3!,5.. 29,1107 • 

~ ~L-

~ ;JS9,126 

~ $..891,.Bl.O-

'IOTAL 
Pe T011 Total 

----- --- -- --

10 

• 

~ 

• 

J· 

i\1iNcc11nncoas items or c:r:pense not 
tncludcd under itemu 9-D ond D; 

"· 

B. 

J. Inaurnnce on buildinga: nnd 
· c'4ui1>ment used in opera-

tions - .. .. -
2, Pcrnonnl injury expense ac­

tually paid, 
a, Prcmlums for comperuia• 

tlon and llabmty lnaur• 
nnce ~------

b. Mc<licnl and ho,pital ex­
penses;,...-----

c. Settlement of injury or 
death claims $ ... -

d. Snfety or other mlsceUa .. 
neous expenses (give de­
tails) 

Totnl,atod - .. • • 
a. Total pcrsonolpropcrtyta.xcs 

(Levied in the year 1953 und 
pnyablc In 195!) 3•+3b. 

n. Personal property tnxes 
levied in 195a on mining 

=~~~¥rnc;;0;:Y oth:~tJ:i;ry 
used in or nttrlbutnble to 
mining operations~ 
Total taxable valuation • 

Total taxes levied 
b. Total stock pile tax: 

1. Total tons..---
2. Total tax $-----· 

c.1~3~ ~~n::sc~~~ci!fn!,?: 
sequent to Mny 1, 1952. _______ Tona 

d. Proportion of total stock­
pile tn."<cs levied In 1953 
applicable to tonnago un­
der 3~c • -

4. Social Security taxes paid in 
1953••···· 

6. Pensions .. 00 
.. 

6 Group Insurance 
Total, Item 10-A • • 

1, Administration, offices out. 
side of Minncsotn ... .. .. 

2. ContTlbuUons, donations, en­
tertainment, etc. .. .. • 

3. Asnocl:ition dues, nnuea..s .. 
mcnt.a, e.tlvcrtialng, did,. 
counts, exchange, etc. 

4. Contlngent expenses, such aa 
clubhouse, garden prizes, 
cxnminntiorui, etc. 

6. Legal expcnaes 
G. Mnintcnnncc and upkeep of 

misc. real cstnto nnd dwcu .. 
Ines 

'1. DcplcUon 1 lntercBt, charges, 
etc.- .. • .. • .. .. 

8. Idle mine expense (mine, 
idle during Yellr 1953) ... -

9. Costa not included above -
Total, Item lO•B • 

Total, Misc. Expense, 
(10-A and B) 

ADMINISTRATION OF LAWS 

-OPEN PIT UNDERGROilNl> 

Average Average 
Total Cost cost per Total Cost ~ost per 

ton ton 

s •.• QQiL $.-2,.Q.:!J.l .... - $ ... ---

..:.~IL 11,677 
_..Q.2.©.- ...2.2 • .1.s.1._ 
• • .9 .. U.L ~ .. .S.~.5. ..• -

$_._lUL ; . ..2§.,!!Q7___ $---

$----- $ $---

....Q..qQ,L _ __].$._ 

~:ii%'" _J._.)5..4 ... -
Labor 11,16, 

.•• Q911L __ l,911.. __ l:!i!t~r.is!J. .J.1,.l.21.i.l-

TOT.At 

A,erage 
cosl per Total Coat 

ton 

$-- s.....,.__ 

$.._.------

$--- $ 

-----
--
--·-·- ----M-
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OPEN I'll' llNDERGROtlND TOT.AL 

1}~ TuW ll01&lf7 ~ OU .tcl:llllge 
-~e-:I 1n !!sS3 .. ... .. .. ... 
smmIVIDE AnOVE'TOUL 
,E.OYAL'l'I' INTO: 
A. l'mtion=!clby.wrn:,m 

l'O)'clty crewts, :,spplred-0nl9.53 

~ ------a. l'Llltian :reyuse,;ied ,by llquia•t­
cl ;roy:tltie.s .applied ,en li'S3 

to=i;e. ~------
c. &la?lce (Item n •- .A + B) 

Ctll'l'C%IUY';,ni:l,Ol' 11.tl:l'IleU 1lJl0:1 
ore ;prod.led duriDg = lll53 

12. =~~~~2.;;,1~ 
lodb lll:;:! (p;;:iwle in 19:;o, 'lljlt:n 

1be J•J:111 <1esajPJi.1"'!7Jlll01!U "" 
pa"e 2 +J.L22,%~ 2 
.Amot:r.to!AdVtlo!'£I!l'.I'!w,slened 
l.n 19:;a app1ic:lhle to tlle t,J?lllllge 
.,,:,,ed in 1953 - - - - -

13. ~ J~l.~:1W'bm~lExcl11-
A. Stnnilm-d Mi:ne Plzmt ,md 

EquJp=t - .Adaiti=I "Pi 
'bettemlents ln l!).:J. ;,lQ.,iu2 
l.Grou upitnl ~t 

Dec.~llis:J. ,,_ __ _ 
-z :b~cmtitlll :for ssa • -
& ~ d:zri.cil ell!: ,it closed 

1%3 
:B. :Motcn:ed :Eq!lIJJmEllt-.Addi­

:tiollll mid l>ct'.amenm m 195:1. 
t 531,223 

l. Gross cnpjt-.J. mcst:Dent 

ATerage 
eost.i= 

tc~ 
Tctal cert 

{6j or 2,847,9k6.98 x 26,16%) 
-~ ;..J.!i.lQ.L_ i- - ~ 

(2S% or 1,986,S32,l9 x 26.16%} 

'l'<>lal =t 

Dec.sll, 195S. ----2. D,preclJltion :for lll53 - - ~ ,152li. ; 129,919 $-- . $.-----
t.·Tcl"1-clmrgeilo!i,itel,...,e<>f 

1!)53 

STOCKPILE LOADING, IlENRFICIATION, TRANSPORTATION AND MABXETING EXPENSE 

14. Stockpile J.ca,!ing: 
,L ShlJ>"""'l.s from >;',etl<pile. lll53 

l. 'Tons :shlppei-----
2. CostdL=lmg;,.._-
3.Ca.tp,,r'tC!l ,._ ___ _ 

B. Tan!mge :Su,ckpJed in 1953 
l. Total 'l'mls Stocl<piled 

2. Costpatm> (A-ll) l-
3. ~~£~~ ~ $-- ;, ____ _ 

15. Benefid&U:m (Detnil ~"::,!olromo..a 
A. Wnslilng • -
ll. I>rfe,,; - -
C. Cn,,J,lng & 

Saeenlnl;: 

D. Sintning 
E. ;Ti.cging - -
F. Re:>TY :medfum 
G. p,llet.lw,g -
lL Flobtlo,i 
Tot:il east of b<Jlefic!a!ln:i ~ 
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OPEN PIT UNDERGROUND TOTAL 
16. Trmi,,porf:!ICll. Ave.nze Anragc 

A. Rnil freight (Bnsed on rate• 
ATeragc 
cost. per 

ton 
cost per Total cost cost ~er Total coai 

in effect yenr 1953) • 

-----••• $---Por ton ____ _.,ons ;._por ton 
_____ ons $---Per ton 
B. Vessel might (Bnsed on rates 

in eiTCct year 1953) .. 
-----ons $---P•r ton 
----~ons;._pertan 
____ _., ... $---Per tan 
C. Vc.ssel unloading (Ba,od on 

rates in effect year 1953) .. .. 

:::::.:.:.:.-!t~~: I:=:- ~:~ ~~ ____ tons , .. _____ per ton 

D. Federal Transpottatio'n· tax 

. Total Transportation E:.q,onso 
17, Other costs Incidental to transporta• 

lion and. mnrkcUng .. • • • 
A. Marketing expcnso - ... -
B. Marino Insurance 
C. Cargo "analysis expense 
l). Miscellnncous items not ex-

$.---

.:M9..Q.L 
$..--

.0109 
$....05.00... 
· ...0020_ 

ton 

$..---

.2~§311~9.2.?.:.. ..:..-.--..:...-
$---

9,323 
;.._h6,.626- $-
----1-10L 

pressly enumerntod. (DctaO 
tulty under remarks) _,.0l!j'0 •.•.. -12~7jl6 •.• .(A) • 
,Total Hom 17 • - • • $_,_Q.712 .• ;_.~..l!!B- $---

fi~~l.:i~;t c1f.!•r:ps:t~on and ;.3. .. 1@.'l... .$.2.,lQl,.369- $---

a~.~~ ,!~If~ c_os:s, YEAR 1953 ;.IJ. • .6.0.0;L $.li,.99.2,:1a.3_ $-

ton 

$..--

$..--
Cleveland Expense 
$..-C.omm.ill.ailul $-

'--",-
DETAILED INFORMATION WITH REFERENJ:)E TO BENBFIClATING ORES MINED FROM Tll 

MINE,. DURING THE CALENDAR YEAR 1953 

'Washing 
Plants 

Drying 
Plants 

Slntering 
l'lnnts 

Crushlnit and 
S.:reening 

l'lnnta 
L :::~1ei~it :~:~lf!lj~ tract 2. Pinnt nnd Eqq!pment: .__ ___________________________ _ 

A. Addit.lono and betterments 
ln1953••-·• 

(Detail of these items tuust ao­
compnny r~port.) 

-S. Gross cnpito.1 fnv~stment for 
dcpredntion as shown by yom:" 
books nt close of yea.r 1953 -

4. Amount charged o!? to depre­
cfo.tion yenr 1963 - ... .. -

6. Total amount ehorgod ctr to 
dcprecintion at close of year 
1953-- --

s. Net Investment outstanding fn 
plant nnd equipment o.t cloaa cf 
year 1D53 

DETAILED COSTS OF BENEFIClATION AS SUAIM.AntZED UNDER ITEM 15, PAGE 91 
7. A, Trnnspottation ,cxpenae. 

mine to plnnt • • - • 
B. Labor: 

1. Bcneftclntlon 
2. l\fointcnance 
· a. Supedntendenco and 

clerlcnl nt plant • • • 
4
' ffl!i:~~n;~; u;dcr· .;. 

marks.) 
Total Labor • • • • -------- $·-------

0. SupplicB 
1. Pinnt .________ $ ------
2 Mnjntcnnnce ______ _ 
8. Elcctrlc power· • 
4. Miscello.ncous .. - -

(Detail !ully under re­
marks.) 

Total Suppliea. • • • J------- ,._______ $..------
(A) This is royalty tax required to be paid under. the terms o! these leases to permi;t. 

shipment o! ore i'rom the mine. 
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D. 1,Ilscellaneous other than la• 
bor and supplies; 

J. Workntcn•a compensa-
tion (Actu:,! costs onlf, 
no ttserve funds.) · 

2.. Fire and other inswance 
neecssnry to ~lant .. • 

S, Other items, Social See., 
etc,• · ••••• 
(Dclnll under remarks,) 

E, Taxes: 
l. Levied in tho year 1953 

(payable in 1954) on ;real 
eststo connected with 
plant•••·• 

2. Levied in tha yenr 1953 
(payable in 1954) onper-
~~l p11,.~f er_!Y ';_"nn:°t.e<_! 

F .. Dcprccintlon n.s per item 
4,pagoto .. - • .. 

G. Interest on bcnefidatlng 
plnnt investment • • 

GRAND TOTAL COS'l' 

Wuhlnr; 
Planta 

llrJ'lnp; 
Plants 

Slntor!ng 
Planill 

SUMMARY OF OCCUPATION TAX TOTALS 
Item 

4. Gross ToM .J}5.i.,5.1J.i..,_ .. ,_,L. E. Vaine 
Non-Stalutoey Dcdact/oru,: 

14. Stockpile Loading • • • • • • 
16. l!cneficlollon • • • • • • • 
16, Trnnsp

0

orlatlon • • • • - • • 
17-A. !!arkctlng Expenae • • • • 
17-B, 0, D, 

Misccllaneou!I .. .. ... • -
1I'otbl Non.$t&tutot:; Deduction& -
Value of Ore at Mouth of Mine • 
Stalutoey Deductions: 

8. Development 
0-A&c: Labor • • • • 
9-A&O. Supplies 
9-B&D, Admlnistmtlvo (Subd. 1&2) 
9-B&D, Admini!tratlve (Subd, S) • • 

13. Depreciation • • • • • 
D-B&D, (4, 5, G, & 7) and 
10-A. Miscellaneous 

IL Royalty • • • • • • • 
12, Ad V alorem Taxca 

Total Stntuto,;y Deductions 
Tnxnble Value • - • • • • • • 

__l..Q9..9,e.,:8c.-__ 
_.0§99 

---.Ql.7..0.._ --­
$_J..l§""'B7c..,_ __ 
,.....1:.m,L2 __ _ 

$,,,._,A!l733 ..• ____ _ 
---22:;;,,13,.__ __ __ .J.i..?.2 __ _ 
-~J,~6 __ _ 

:::::~~~t:::::::: 
.1836 

·-·-·:B&~g ... (Al.:·-
$_;i._ .. (!12,.,.2. __ _ 
$ 5-.52~ 

T~t•l 
~119,909 

REMARK ___ .......,,S.e!l .• !o.!l:t.notr.lAL•m ... P.!-.&.ll .•. lQ,.,__ ____________________ _ 

State 01r....-----------}•s. 
County 01r-----------

I, --------------...00 tolcmnJy sw~nr thnt t AtD the ... _ ........ ·------------·-·· 
(Official title) 

(Opcmtin company) ; thnt the !ottgoing report was mnde by met or under my supuvisionl n.nd that t.bc mat..-

tora therein s<t forth hnvo teen tronmlbed from tho records of lhi! Compnny nnd ore true nnd correct to the b .. t o! my hnowlcdge nnd belief. 

Subscribed and uwom to bc!oro me thl"------d•rof , 1954. 

~otnry publ11e.. _______________ _ 
lly commlsalon expu-' ..._ ____________ _ 
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Form No. 37-A 

DEPARTMENT OF TAXATION 
STATE OF MINNESOTA 

TENTATIVE DETERMINATION UNDER :MINNESOTA STATUTES 1949, SECTION 288, AS .AMEW)ED, OF 

THE AMOUNT OF OCCUPATION TAX DUE FROw"-------------ON MINING 
OPERATIONS OF •AN 'MTNE, DURING THE CALENDAR YEAR 195a. 

1. Character of operation: Open Pi,.,_ __ :i:: ____ Undergroun .. du-----

2, Total tonnage mined during the calendar yem- 1953 852,514 tons. 

8. Loss by beneficlntio"'-------------------.tODB, 
4. Marketable tonnage mineu.d _______ .,,8,""2_...5:.,::14,..__.....t<ltons. 

5. Market value of Item "----------rer Ton $, ____ ....;,;,otal Value 

NON STATUTORY DEDUCTIONS: COSTS BEYOND MOOTll OF MINE 

6. Cost of loading ore from stocxpile, ore mined in 
1953, _____________ tons Per Ton $.- Total Cost ;p... ___ _ 

'1, Cost of beneficintio1n... _______ --J:er Ton $-- Total Coat ,._ ___ _ 

s. Transportation cost ----------"er Ton$.- Total Cos1: $2,634,227$ 
9. Marketing Expense ________ ..cer Ton ~ Total Coat $ L2,412.S7 

10. Misc. (See detail on reverse side), ____ ~er Ton $- Total Cost $ 

Total - Items 6 to 1 er Ton $-- Total Cost 

Vnlne of Ore At Month of Mll>e Per Ton $-- Total Value 

STATUTORY DEDUCTIONS 

l,7oS.oo 
$ 

f 

11. Cost of Developmen,,._ _______ .....xer Ton ; __ Total Co3t $ 62:, 'i'il,00 
12. Cost of llfinl.ng 

a. Labor ____________ .rer Ton $.- Total Cost ~h69,9bl.OO 

b. Supplies er Ton$.- Total Coot $266,7/t3,00 

c. Administrative Expense-Mino and 
Dtatrlct Offices er Ton $.- Total Cost$ B4;929•00 

d. Administrative Expense-Duluth or other 
central office ln Mlnnesot..-a ____ _.p.r Ton $,_ Total Cost$ 13,931,00 

e. D~prec. of Mine Plant & EquipI'l't P~r Ton$,_ 'l'otal Cost $1'28,318,00 
f, Misc. (Seil detail on reverse side) er Ton $.- Total Cost \I 156,673, 00 

18. Royalty er Ton$-- Total Cost $106,!>6!1,00 
14. Ad valorem taxes on ore nrlned % Per Ton$.- Total Cost$ 32,025,15 

2,679,0hll.82 
6,110,869.59 

Total• Items 11 to 1 er Ton$.- Total Cost $ I,360., 707,15 
15. Value of ore for purpose of ta"'----------------------$'!'---'1'11,..c.Z=®,162.bb 

16. Groos Tax npon such value at 11 % 
1'1. Speclnl Tax for Veterans Adjusted Compensation (Sec. 298.011) (1% of No. 15) 

18, Total Gross Tnx (16-1-17) 

~ 522,217, 87 
41.,01.62 

~10,019,49 

19. Credit for Labor ns per Sec, 298.01;,_ __________________ ~-----

20. Net Amount of True Due lllld Payable (18•19) $ ~70,019,49 
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Item 7, i:ost of Jkneliciatlon 
Transportatlon----------------------~---­
Labor------------------------- ----­Suppll~------------------------- ----­Miscellaneous-------------------------------

T~~ --------------------------------Depreciation• (Seedetailbclow) ________________________ _ 
Interest•• (Seedetailbelow), _______________________ _ 

TotaL-------;-::_-::_-::_-::_-::_-::_-::_-::_-::_-::_-::_-::_:_-::_:_:_-::_:_:_:_:_-::_-::_:_-::_:_:_:_:_:_-::_~'=._-::_:_-::_-::_-::_-::_= •L :Plant Inv~tment-12/31/5-
2. Additions-Year 1953--------------- •------
3. Retirements-Year 1953, ______________ ------4. Net Additions _________________________ _ 

5. .Amount to Depreciateatl2/31/53----------------- _____ _ 
6. Depreciation allowed to 12/31/52-.------------------
7. Less Depreciation retired in 195,lj_ ___________ ------
8, Net Depreciation Allowanc:,, _________________ _ 
9. Depreciation@ 6-$;, on Item 5, ________________ _ 

10. Total Depreciation to 12/31/53, ____________________ _ 
11. Undepreclated Balance-12/31/5,~---------------- ____ _ Depreciation Allowance for 1953, ________________________ _ 
Depreciation as above-Item 9, _______________________ _ 
Add Loss-Deduct profit on equipment and rentals __________________ _ 

DcprecintionAllowanceforl95,--:------------------ _____ _ 
.. Undepreclated :Balance as at 12/31/5•":"-:-:-=-:--------------..:i; _____ _ 

Interest@ 6% on 12/31/52 Undepreclated Balan .. ,.,_ ________________ _ 

Item 10, Miscellaneons 
Marine Insurance....-----------------------$-----
Cargo Analysis----------------------- ____ _ 
OtherI:~lB------------------------- ____ _ 

Tota1..-----------------------4----

Item 12f. Cost of Mining - M!sccllaneons 

Engineerlng_:_-:_-:_-:_-:_:_-:_-:_:_-:_-:_:_-:_:_:_-:_-:_-:_-:_:_:_:_:_:_:_:_:_:_-:_-:_-:_-:_-:_-:_-:_:_:_:_-:_:_-:_:_-:_.S-----Lnboratory 

Item::10
7

--~':_-::_:_-::_-::_-::_-::_:_:_:_:_-::_-::_-::_-::_:_-::_:_:_-::_:_-::_:_:_:_=:_:_:_-::_-::_-::_:_-::_:_:_:_:_:_-::_:_:_-::_:_-::_:_ ___ _ 
Item 

To,uu.----------------------..$...----

Item 12e. Depreciation Standard Plant 
1. Investment - 12/31/52--- $ 2,858, S79 
2. Additions-Year 195$, ____ .,,.,__ ___ _ 
3. Retirements'--Ycar 1953 ____ (10,632) 
4. Net Addition,.,_ ____ _ 
5. Amount to Depreciate at 12/31/53 
6. Depreciation allowed to 12/31/52... $..2 !i6~ J64 
7. Less Depreciation retired in 1953.. 

1 
9' 569 

8. Net Depreciation Allowance._$ 2 LS~'~$ 
9. Depreciation @ 67., on Item 5_ 'JnR' SS7 

10. Total Depreciation to 12/31/53' 
11. Undcpreciated Balance-12/31/53 
Depreciation Allowance for 1953 
Depreciation as above-Item 9 __ 
Add Loss-Deduct profit on equlpl;. sold and rentals, ________ _ 

Deprccintiolf Allowance for 1963 .. _ 
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$ 

(lQ,6322 
2,Bli'.Z,91fl 

2,!i63,lS2 
26Li,12S 

108,222 
80,126 
26.399 

Motorized Equipment 
$ l,449,2LO 

537,293 

$37,293 
1,986,533 

$1, l 7.4, h7S: 

la96,633 
1,611.108 

3i$.h2!l 

$ 496,633 

366,714 
129,919 

158,316 

.. 

I \ 
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SUPPLEHEIITAL. WORKSHEET _____ "_A_" __________ HIN(, 

ITEH 5- Lake Erle Value 

Grade ot Ore Tona NAt Fe Plloo SUic• ~ Tbru (OH Value/ton Total 

l:lessem..,. 
4-1 to 7-l 198,994 57,04 ,038 lb,18 46,04 $ 10, 7761 2,llih.379,24 

7.1 to 12-'ll 186.132 C:7,04 ,0"18 11,,18 I.6.04 10.QQ76 2.01,? oai: ,s 

'tlna-Bessem-
l,.1 to 7.1 i7C: -:ii.~ C:2.QO 060 i7 70 ":10 .,. Q.76"1? 1712 01<.oa 

7-1 to 12-11 1~0 ~ Oh3 <<> on ofii ;-, "0 "I0.":11, Q 0601 , oriJ;oc;:87 

..,,_eris Acconnt l-.i71, -:i-:io .oc:1c: 10 2?8 h6 

1 ·oross volue I /l A-:il, AOL A~ 

Less ¼,: shrJ.nli:ago I.I. ••n h 

ITEM 8 Tron 
Lake Erie valoe a,1a9:o,1,:u _ 

r • spo t tlon 

Tons IA1t/to1 Total. 

l,.1 to 12--:i1 ac:2 c:,1, I! 3,00/'1771 t2 6~927.2S 

2 634 927.25 
ITEM (q. Ad Valorem Tax Allowance 

Deserlptlon District SD Reserve(toasl Aasestled Va.lue Hill R&to tu lmberaU 

I Production = ,: Total tax 
Reserve Allow ,i fl •n -:;;~ ,r: 

ITEM 19. Credit For Labor 

Total labor cost I 
Tons prodlccd I 
Labor cost per ton -, 
Excess or 60,! & not rnore then 7Rt I X. JO I I 
Excess or 7At I x -15 I I 
Lobor credit earned tons x 
Excess or OOi I X .JO I I 
Labor credit. earned tons x 
Total labor credit oomcd 

Maximum credit allowable 1exclus1ve or ef'foct or•20e.02 soc. l•c) 
__ ,: x gross tax {I 11:( 

Credit not used under litnltat.ton 
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DEPARTMENT OF TAXATION 
STATE OF MINNESOTA 

FINAL DETERMINATION UNDER MINNESOTA STATU'l'ES 1949, SECTION 298, AS AMENDED, OF THE 
AMOUNT OF OCCUPATION TAX DUE FRO,..._ ______________ oN MINING 

OPERATIO'.NS OF. "4" MlNE, :DURING THE CALENDAR YEAR 1953, 

1, Character of operation: Open Pit X Undergroun,u..... __ _ 

2, Total tonnage mined during the calendar year 19511,-------X<lll8. 

8. Loss J,y beneficintlo tons. 

4. Marketable tonnage mlne:u_------------~ns. 
5. Market value of Item ,._ ______ -ter Ton $ Tntal Value 

NON STATUTORY lJEDUCTlONS: COSTS BEYOND MOUTH OF ?ttlNE 

6. Cost of loadillg ore from stockpile, ore mmed Jn 
195,.,_ _________ --tons Per Ton$-- Total Cost ----

7. Cost of beneficiJitio,,,_ ______ -1:er Ton $- Totnl Cost ,._ __ _ 

s. Transportation i:ost er Ton $- Total Cost $•----
;;, Marlreting El:pcnm)- Per Ton$-- Total Cost ,.,_ __ _ 

10. Misc. (See detail on reverse side) er Ton $-- Totnl Cost ,,,__ __ _ 

Total - Items 6 to 10 er Ton ~ Total Cost 

Value of Ore At Mouth of Mi•e Per Ton ~ Total Value 

STATUTORY DEDUC'l'IONS 

11, Cost of Developmen"·--------.---1',er Ton $- Total Cost $, ___ _ 

12, Cost of MJnlng 

a. Labor ----------....1:er Ton $-- Total Cost .,._ __ _ 

b. Supplies er Ton ~ Total Cost ,,_ __ _ 

c. Ad:mi:nistrntive El:pense-Mine and 
Dllltrict Offices --------l'er Ton $-- Total Cost ,,_ __ _ 

d. Adlllinistratlve Expense-Duluth or other 
central office in Mimleso,tn.., ___ _,tPer Ton $- Total Cost $, ___ _ 

e. Depre<?. of Mine Pinnt & Equ!prn't P~r Ton \I-- Total Cost \I, ___ _ 
f. Misc. (See detail 011 revetse slde) er Ton $- Total Cost ,,_ __ _ 

18. Royalty ---~--------r,er Ton $- Total Cost ,,_ __ _ 

14. Ad valorem taxes on ore mined---% Per Ton ~-- Total Cost ,,,__ __ _ 

Total • Items 11 to 1 er Ton $-- Total Cost 
15. Vnlue of ore for purpose of t,11uxX--________________ ..$4.,15ll.,1!J.6222:J, lil!.!1--4 

16. Gross Tax upon such value at 11%,-----------------'~!i.22,SJ.LM-
17, Special Ta."t for Veterans Adjusted Compensation (Sec. 298.011) (1% of No. 15) 50l...62.. 
18, Total Gross Tax (16+17) 701019,li9 

19. Credit for Labor ns per Sec. 298.0,----------------$-----
20. Net Amount of Tax Due and Payable (lS.19),-------------.$$-25~70!.,_,0~129!.!,4g_9 
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ADMINISTRATION OF LAWS 

FORM NO. 37 

STATE OF MINNESOTA 
DEPARTMENT OF TAXATION 

OCCUPATION TAX REPORT 

OF 

"B" 
(OPE:RATING COMPANY) 

(POST OFFICE ADDRESS) 

Made pursuant to the provisions of Section 298.05, 
Minnesota Statutes 1949, as Amended 

COVERING OPERATIONS OF THE 

________________ MINE 

During the calendar year ending December 31, 1953 

N. B. It is the purpose of this form to provide for a complete re• 
turn of all data relating to each mine operated during the calendar 
year 1953. However, if such a return is made it must not be assumed 
by operator that all the costs and other data'. herein reported will be 
considered or allowed in determining the amount of occupation tax 
due upon the mining operations of this property. 

It is important that this form be followed closely, that is, dis· 
tribution of costs must be made ii.t keeping with headings shown 
herein. 

E:x:planatory notes have been inserted at various places, a th9:rough 
understanding of which will aid in completing the report properly. 
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D•).!t. <>f T!m!t!on No. 8'7- Insert Legal DescrlpUou, 
Twp., Range and Sec. anti 

Legal d06Criptton of propert7 operated during the cnlcndae ycnr 1953, Mark with X enoh :Corty In 

S1l f HE 1' Sru:...,..36:52:=l 11 
Mining Unit. .~ 

Twp.No. Rgc.No. 

fill 7 SE ¼ S~§:::22.-:.+8 
Sec. x Sec. 

mil:- SE,- ·sai:.....36..5-9.e:lll 36 X 
X 

Sec. Sec. 

1. Extent and cost of all development work on said property at close or calendar year 1953, in foUowinir details: 

NOTE: Please read and observe cnrcfully: Costs under Item 1 or any subdivision thCI'(!of, must not include "truces/' "interest," 
''purch11so of fee," ".inspection costs," or nny other· expenses incurred upon acquisition of property or otherwise which nre not dirccUy 
attributable to the development of aame. 

OPEN PIT OPERATIONS 

A. Extct and cost of open pit dcvelopment.-Condittons as of Jauaary 1, 1921: 

n~~=-~DJ~~n u:t:-rfi:11~n 0~ !fie1~rW:tp~':'!v!11~1~~l:~~c=~':~&f!1:i!.t. ~:bndttr:"l~~~t1'/! !~~~~ier,t d:.~!11~::ta~!, 
"'aa begun .ubaequent to J•o.u.at7 1. 1921. 

I, Totai' expenditure• !or stripping or other open pit development to December 31, 1920 (C-1, P. 3) • 
2, Total cubic yardo ol all mnterials removed by strlpplng, npplicablc to above expenditures 

3. Estimated cubic yards of all materinls rcm•fnlng to be removed 

4. Grand toW cubic yards of stripping (A,2 + A-ll) 

- 6. Per cent of total yards moved to total stripping (A·2 + A-4) • • • 

II. Tnlal tonnuge shipped prior to Januu171, 1921 

'1. Eatimat<d tonnage of open pit ore remaining In property as of January 1, 1921 

8, Grand total tonnnge in property at tho beginning of cperaUons (A-8 + A•7) 

9, Esllmnted tonnage of ore developed by strlppfngremoved prior to Jnnaary l, 1021 (A-8 X A,6) 

10. ;;,'~f~~ ~~'l;;•f,t_f ::._re iivt°!ed _bf ~ip!m: rc1:1ov~d p~o: to:••~~ l, :921_ nn~ re~l~ng -~In~ 

lL The average development cast per ton of ore developed by al:rlpplng removed prior to Jnnunry 1, 1921 
(A-1 + A-11) • • • • • • • • • • • • • • • • • •. • • • • • • 

12. Dnlance of ~endlturcs unomorlized 18 cf Jauaa,y 1, 1921 (A-10 X A•l1) • • • • -. 

B. Extent and cost of open pit. development..-Conditiona under la,r ell'ective January 1, 1921: 

r.~;,. f11~i~~1t~l:.. ~a-"r.~~lu,': t!!1~t!.~~:& °&~1\:l!nt"i1?.~~lc!~~~ 1~!~tu;:r!11ii:~rv~~~,~~lt it!?! T.:f :!~ c~':!~:n~~t,: ::r ::; i!1in!i':d~11~3ir ·&ten=.tai1:t ~,::1i,J~d!;.
2!ic~t!~r:dJ~~~:llli:r~~~!~t a~~,.0~~0rn:::t111:u: :;;,~:r:r,l~~°d:l r~=~~ cpua. 

:t. Balance of expenditures unnmortized Jnnua17 1, 1921 (A-12) • • • • • • • _ • • ; .. _____ _ 

2. Erpenditures for open pit development subsequent ta Jnnuory I, 1921; C-2+3, P. 3) (19 .. -, to 1953 inclu• 
oive) (See Neta) • • • • • • • ·• • • • • • • • • • • • • - • • 

3, Total expenditure• (D•l + B-2) - • • • • • • • • • 
$1,.206.slio..S3-
$1.,.2QQ~.'1Q.5.3_ 

4.. Amorttzntion allowed by commission years 19,_ to 1952, inclusive .. • ... 

i;, Total expenditures unnmorllzed (B-3 - D-4) • • • 

- $1.,0.6.0,Jl9J.,.6J._ .. 

6, Estimated future expenditures (Full details nnder aubdlvls.lon C-4, P, 3) 

'1. Tntal costs unumorllzed, plus estimated fulure e>penditarcs (B-5 + D-G) • 

• , __ lh6,0l.i8A:ZL 
f-.:;u1S,.!i:!5 ... 7Q.... 
,_.?.S.1.Ji~li.,~L 

s. Estimated tonm1geulcdr •
1 

reel ind or 3!, propcrti Y,dJnnun
11
r; ~• 1053, npplic:iblo tQ expenditures shown under B~'l. 

(This esUmnto s~o n u e an ... ore m ne , app ca..,le to these expenditures, which mny be in stockpile or 
otherwiscnotah1ppc.d) .. - • • .. • • • • - ..... - - - .... - 262,177.48 

9. Averuge coot per tan (D-7 + B-8) - • • • • • 

10. 

lL 

12. 

Total tonnage produced in year 1963 • • ~ • • _ _ • • _ 

Proportionate nmount o! development costs unamortized, npplicable ta ton., produced in 1963 (D-10 X D•9) 

Balance o! actunl expondituzes unnmorlized December 31, 1953 (Il-6 _ D-11) _ • • • • _ 
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5 _ 1 tary to and in support of subdivisions A and 8, a subdh·ision of the tofal stripping remond and the cost '11,ereot u -of 
C. u

0!~:/:;; at, rn;;:; is required in the fnllowing detail; 
Rock Rock. Other 

Surface Solid Broken Matcrlaia Grand Total 

L St.ripping prior to January 
1, 1921: 
1. Total yards moved - ... 
2. To ta I expenditures to 

Jnnuary 1, 1921 ... .. • ;... ____ _ 

3. Average cost per cu. yd. $---·-----
2. Stripping for period of 

rn21 to 1952, inclusiv.: l 042 3113 
1. Total yards moved • • --~--... :.t.5-Ij 2, Tototcosl,!0 1•21-12-31-52 $ ......... .§.;?.7.0 .. 5i .. 
3, Averoge cost per cu. yd, $ ...... -.-•.6.J1.L. 

s. Stripping during year end~ 

!~gT~~~e;;i;, ~~!:a,. . ... J).:J,,.J.7J .•.. __ 
2. Tolnl cosl lo 12-:u-sa $ ... Ji.7.,~.618Jl ... 3. Avcrogo cost per cu. yd. $·-•··-···•5 ...... a ... 

Grand Total, ltema 1, 2 ond 3 l6 
1. ToLal yards moved - • ;t,,.'.il.3,1 .... --. 
2. Total cost of stripping $ ..... §.72,k!,2f 
3. Average coat per cu. yd, ; ..... _ •. _,_.._,Q.Q ....... . 

4. Estrmnt.ed cu. yds. of strip• 
ping remnlniilg,and cost of 
removing Gnmo as of Do,. 

~~~~:.\~~/;:~: :remaining __ J,Q,.!l).Q __ , 
b. EsUmntedcostoframo, .. I ;-...... 7.,.0:32 .• .S:O. 
c. Average cost per ca. yd. $ .. M .. .-.... _6$.-.. 

__ i?,6711 
• 98.376.20, ... "·,~­
;_--1+3!L- ~-'---

5. Grand total apcndilurcs 
for atripplng incurred and 
to be Incurred as of 1Z-S1• L 1 819 Oll 
53 (C-1 lo C-4, incl.) li c:~6 66.?. 1118 . . 1~ • ' • 
a. Total yards o! •tripping .J. .. tl~45.5.21 ----- ~~15$__l:l.1~,.F $ 1,312,JSo,23 
b. Total co,ta for some • $ •• - .. -~. • •-"'·· $----- $ .....9.3.63. $ _....n7L $__.12lS-
c. Avcrage cost per cu. yd, ;_., __ ,6oJ.5._ L----- $-- · __l.,2g!!,.Q.3S,L8 

6, Total fnitiul tonnage of ore ovnilable !or open pit minlnit within tho proposed stripping n,oa • $--l.J)ill-
7. Average stripping cost per ton (6-b + 6) • • • " • " - " • • • " ci" .; ,_. _,...99.7.BS!i 
a. Totul lonnngc pt'OdUccd, open pll opcr:ilions, subsequent. to Jn nun1?' 1. 19211 to year 1952, in us, 

UNDERGROUND OPERATIONS 
I 

D. Extent and cost of underground development-Condit.ions as or January 1, 19;~ cf o~ p{t tfneJopmut. •ra "111llt app)kdlt &o 1l1ilcr1ro111ut 
NOTE; Nola which 11.ppcar under lhe ecner.1,beadlar of htm l, S11bdM1ton A an 
l.lcveJppmenL. Plcaae rco.d and obllervll eard'u.Ur. 

L :.o:~n;::end!lur~a ~ Dcccrnber 31, 192~: .. ... ... ... .. • __ $------

b. Drifts (Mnin levels) or other development where capitnlized - - .. • • $.:-:-:-:-:---$...----
Tota] ...................... - • - - - ..... __..-

2. Total tonnage produced prior to Jnnunry l, 1921 • .. "' "' • .... ~ - .. • at that tin1a 
s. r!slimaicd tonnage of ore nvnltable for mining January 1, 1921 wilh lncilibcs existing • .. • • 
4. Total tonnage opplicnble lo above expenditareu (D,2 + D-3) • • • • • • • 
6. Average cost per ton (D-1 + D,4) • • • • • • • • • 
6. Dnlnnce c! expenditures unamortized as o! January 1, l92l (D-3 X ~-6) • •

1 
;
921

; 
f:. Extent nnd cost oC underground dcvelopment.-Conditlons under low effective January • 

1. Bnlance of expenditures unamortized Jn,nuary 11 1921 {D-6) • ... • "' • • • .. 
1----

2. Expenditures incurred subsequent to January 1, 1921, (19H .... to 1962, inclusive): 
a.Shafts •••.• •• $.----
b. Dri!ts (Main levels) where c:,ipltallzed 
c.. Olhcr development where eapltali2cd 

Totn1 January 1, 1021 to December' 31, 1052 

;; ____ _ 
,_ 

..... ---· 
-l. Expenditures ncLunlly incurred In 1053 only: 

a, Shnfts • • - • • • .. - • • • 
b, Drift.s (Mnin levels) where capit.ntiz.cd 
e. Other development where cnpJtaUz.ed .. 

TotnJ for ;•ctn· 1953 .. 

. ;, ____ _ 

..$.--

. s..---f------ - - .. .. . .. - .. 
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& tlrulerground Development (Contd.) 
4. Grand total expendlturca above (E-1, E-2 and E-3) • • • • • • • • • • • • • • 
G. Esllmated tonnage of ore available !or mining, applic>blo to total expenditures under E-4 

a. Total underground tonnage produced, subsequent. to Jnnuary 1, 1921 to year 1952,. 
inclusive - - • - ·• ,... - - .. - :• .. .. • • • • - -------"ns. 

b, Estimated tonnsge available tor mlnlng as of January 1, 1953 • • • • 
______ _,ons. 

Total tonnage • • • • • • • • • • • • • • • • • 
6. Avengo coat per ton (E-4 + E-6) • • • • • • • • • • • • • • 
?. Amortization allowed by Commission 10-- to year 1962, lnclu,ive • • • • • • • • 
8, Total expcndltlll'U unamortized (E-4 - E-7) • • • • • · • • • • • • • • • ; 
9. Estimated tonnage of ore available for mining Januory 1, 1963, applicable to development costs unamortized 

· asahownunderE-8 - • - - - - - - .. • • • - • - "" - • • - - • -------
10, Average cost per ton (E-8 + E-9) • • • • • • • • • • • • • • ;J..------
11. Tona of ore produced from underground during year 1963 • • • • • • • • 
12. Proporttonate amount of development cost.a unamortized, appJicabte to underground ora produced Jrt the year 

195a (E-11 X E-10) • • • • • • • • • - • • • • • • • • • • • • • • ;J..-----
13, Dalnnco of costs unamortized December 31, 1963 (E-8 - E-12) • • • • • $------~ 
14, Memoranda; ______ _. .. t., 

n. Total depth of shaft In feet up to December 31, 1953 • • • -
b'. Average cost per foot o! sinking shalt up to December 31, 1953 
c. Average cost per foot o! sinking shaft In 1953 or tho last preceding year In which development wns dono $-------

2. Total tonnage of bre mined or produced from the properly ahovc•describcd, during the calendar year 1953, In detail as indicated belowt 
lJOTE Thia •tatute tonkn:1p1atfll that. all Ct'CII mined er produud f1:11 a1:11 Wenda:- }'tar- aro ■ubfrct lo tu. Ton1t11.1il'aJ l'C!port.ed hereunder, •hen ■hipped fa. 
w•.+~~c,lton;i:;IJ'~t.= cu~: ~ro:~1~P~,,::~~lldt~=l11~~Li;:~~~.!;.e.dl'i}':~~:1~afo\~:.,1a~:e!f :r::rr ~~:~•:~ 
of &be OH 10 mined, ahould be J;eported,. 

METHOD OF OPERATION AND GROSS TONS MINED DY EACH METHOD 
TOTAL TONNAGE 

MINED OPEN PIT' UNDERGROUND 

Ltpl Descriptions from whldJ 
the ore 1f&a mined 

Direct 
Oro 

Tons 

Conee.n­
U'ateOre 

Tons 

Direct 
Ore 

Tons 

~.,..NL.Se.a...36...,S9 .. 1L ..S,J.55.9.1- ..12,985.63- ---­

_ _w,,~E.......S.11.c .... Jti,,59.:18_ ...6,109.Ji.o_ 101,9.2li.48. 

Concen­
trate Ore 

Tons 

Direct 
Ore 
Tona 

Concen .. 
trau, Ore 

Tona 

.. 5,,:1.55 .• i'.L .J.2.9_6$. ... 6.L 

____ 6,109..-40_ lOJ.,.924+48-

GRAND-TOTAL 
ll,-265,,JL lll:,9.1.Q..ll. _______ _ n,.a6LlL JJli,9..lO .• ll.... 
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3, Gross tons, gr.:ulc and average analysis of ore mined or produced in 1953. 

4. 

Before 7-1-53 
A. Bessmer o-30-5) • 

Gross Tons Na1:,Iron Dr,-;:,hos. Nat.'i,Ma. '8iJ' :ruea »17 tlam. 

-
1,18 -

lloln 
% 

-2...2225.2.... ....JiQ.J,,.27,..lQ.._. , _________ _ 

401,97,,20 

-8..6ol.U.... 732,1,91,79 

_(l..§.Qll7- ,--132Ji2/J.J2.... 

0. Mangnnl!crous 

Total --------
GRAND TOT AL _:t;?§,,_lli_..!i,!L__. ;-2..Q1i6.¢.L ;l,J.kl,M2.1.2L. ---~--

NOTE: Screen onnlysea of sen.son's shlprnt!nt for Bessemer, Non-Bessemer and ManPniferous: rradu ,of ore ire ,equ!J:~ •: 
J>•rt o! tbls report. Tho screen analyses ohould be completo nnd must show at least th• percentage o! l!llt,nll P•"m~ g 
n 40-mesh screen. . ed f om the ,nine ln 

AU tonnnges of ores nnd lron-benrln(: mouirials, either (1) not shown under Item 3 wJ,lcb w,re remev19,:i' a"not!lhlpped 
¼053 nnd {or which separate anah•sen were kept, or (2) sJ1own under Item 3 which were P,l•)•~i•(\to<l kpIT~~li of.. !nfonuatlon 
.i.rom the range in 19531 must be Jisted bclow1 showing gross tons nnd analyses. Report (l P'II :f:J1 r-!Jnd tonnages ,epar,, 
on nny concentration testa which mny hnvo been mnde on nny such materinl. Rcpor~ open Pt an e .... 
ntcly, Give loga! deacript!on of lnnd on which nny such $toelipilell nro localed, 

1'7Pe ot Material ,Stockpiled on Groso Tons Nol, Tron 
% 
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Detailed Information With Reference to tlte Cost of Mining and Producing Ore 
During the Calendar Year 1953 

5, Total mined, rrosa to111 , 

6, to;:.::\!° .. benefielatlon, • • 

7, PrO<Juctlon, grosa t0118 • • 

A. Operatlnc Costa: 
1. Power Sho,els & trucks 

a. Operating • • • • 
b. Mteo & Ropalra 

2. LoecmoUre & Can 
a. Operating • • 
b. llteo & Repairs 

8, ~r:-.,,.~ . . 
b, llteo & .Repalrl 

4.Con--
8, Operating • 
b, lltee & Ropalrl 

6, Track E:rJ)OllH • 

8, Roadwa)'II 

'1. Drilling & Bia•~ 
8. l'umplng & Dnll>age • • 

9, Water Suppl7 

10, SCl'llmmlng • • - • 
11, Open Pit Supemalon • • 

12. General Pit Exp<mae • • 

18, 111r.:::1:;- ~011':" ": 
14, Lean llatl & Wn5ta Pilo 

~~sorYds. 
(Material -----

16, st.ocldng Mercllaotable Ora 

ia. Contract lllnlnlf • • • 

17,~ls~~~~ 
b.--... --­c.---­
~ ----­
c .. ----~ 

TOTAL (A•l tbnt A-11) 

Underground 

OPEN PIT UNDERGROUND 

{ 

Average ·Average 
coat per Tola! Cost cost per Total Coat 

ton ton 

OPEN PIT 

LABOR 
Per Ton Total 

SUPPLIES 
Per 'l'ou Total 

_.0$29 6,676.19 

,0241 31041,53 

Grand Total Gro51 To111 

TOTAL 

Anraga 
coat per 

ton 

Per Ton 

....&m_ 
--:0241 

Tola! Cost 

TOTAL 
Total 

_6,676.12 

--1.,2..41, S 3 
.&2.7.L ....l..ill.lL ..&.I@_ ......§.lJ.M.l.. .....9..1.§5_ __9..,.2.42.J.7 

i0883 JJ.~- _J.Qg_L ..l?...ili, 16 _._1,210 ___g_4....Q2.7..8l. 
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B. Administration and Miscellaneous Coats: OPEN PIT _ 
='-'--1LA~n:Oo1tit _____ .....!~suf.P~P;;;LI~Es;;---------===-=---"'--(Noto: Report. onlr e011ta tDtum!d 

within l:lloocota Bod dJrecUy at• 
Lrlbutable to mlnlna- opcraUona. Re-­
port oUln admlnlatraU,e ltcma un,. 
dtt 10-A and B,) 

Per Ton Tots! Per Ton Total Per Ton '.l'OTA~olal 

1. Mine Ol!ice-Mine eupervi­
sion and clerical • • -

2. Range OITice-Mine ouper­
vision and clerical - - • 

S. Duluth or other central of­
fice in Minnesota - Mine 

_...Ji9l.!t 

supervision and clerical .. 
1 4. Engineering • ~i: 

6. Laboratory (Assaying, 
Sampling, Etc,) • • • 

6, Experimental E:rpenso • ·-----·-
'1. Miscellaneous (detllil fully) • .....,.QJJ.'.!--

aJllllllo~l.._$-42Z9..Ja b. _____ _,. ___ _ 

* 

~----·· ~·----'--"- ~--'-- -----
--391.uL ..._2i.~ .hli95 56,716,28 

_.__O.Q!;Q: ---5i3.5> ,07li2 ·. ~s:o! 

_ _,.Qh3_2_ - 's.1.li.Ji:3..___65 --:om­
....,:CX,8~ 1.1.2~ .0220 

$11Ji3,B5 
2,'n9,li1 

C.-----~ 
Total administrative expense. 
TOTAL OPEN PIT OPER• 

ATING COSTS (A + D) 

$ •• .-A.11.as_:i.. $......Ql.#-2,g.a.1~ ;_,12:3JL ; 13,101.91 , saa9 , 11i,301i.62 
$.l,.!m_~. ;..Jg2,J.I!?_ ... ~ ~~.?- , 10,,292,00 ; .. 1.8583 , 23li,b?4,20 

UNDERGROUND 
LABOR SUPPLlES 

Per Toa Total Per Toa Tolal 
TOTAL. 

C. Op_erallng Costa: 
1. Mining 
2. Timbering • • • • 
8. Tramming - • • • 
4. Conveyo1'!l - • • • 
6. Pumping • • • • • 
6. Hoisting • • 
'1. Repairs - - • • • 
8. U, G. Supervision 
9. Gen'l U. G, lupeDBo • • 

10. Gon'l Surface Exp, 
11. Misc!. (Detall fully) 

n.-----~ b, _____ .i; .,, _____ _.,, 
cl.----~ 

'OTAL (C-1 thru C-11) $------· ------
D. ,dministratlon nnd Miscellaneous Cosla: 

(See note above) 
• Mino Ol!icc-Mlno supcrvl­

nlon nnd clerical - • • 

~ :br:: ~:~~:Ji~· •~P•r: 
• Dolulh or other central of• 

flee lu Minnesota - Mine 
supemsion nnd clor!cnl -

1 Engineering • • 
I Laborotoey (A• say Ing, 

Sampling, Etc.) - - • 
EIExper!mcntol Expense • • 
~lliscl, (detnil fully) • • 

··-----~ b------~ 
C. -----..$-----­
l. -----~ 

TOil adminlstrnli,o expo:.,-:--$ .•••.. _. __ $'-----
TOAL UNDERGROUND 

OERATING COSTS (c+D) $--·-· 

*See Lerch Bros. ni'.f'idavit, 
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1 0 »llstel!aneou Items of expense hat 
tduded under ltomJ ij.Jl and DI 

IL 

1. Ins~r•nee on bulldlnga and ~'::f m~nt; • me~ ~. opel'lc-

2. Personol lnjtl?J' exponaa •c­
tuall:y paid: 
a. Premhuna for compema-

;~~e ~~:\!!f W1'l"• 

I>. Medical and hollJ)ltu( U• penses ;, _____ _ 

c, Settlement of Injury or 
death !:lnlms f-

d. Safety or other mlscel!a­
f,:~:tj •;pe11Jes (give de-

TotaJ, a to d • • • • 
3. Totalpersonalproportywea 

(Levied lh the year 1953 lllld 
payable Ju 1954) 3a+ab. 

11, Per.ional property ta~es 
levjed in 1953 on mlnlnir 
equipment and other por­
sonal property actually 
ueed In or attributable to 
mining operations: 
Totul taltable valuation • 

ToW !rut•• levied 
b. Total 1tock pile tax: 

L Total to,n,. ___ _ 

l!.'l'o!III!lixf-

"ii?s~ ~:~e1\t~~ei~:ut 
sequont to Moy l, 1962. 

------- Tons 
d. Proportion of total &tock• 
pile tn,ces levied In 19~3 
applicable to tonnago Wl• 
der8-c • • - - • 

4. Soclill Seeurl!:Y taxes paid ln 
1953• • • • - • 

6. Pensions • - • 
6 Group Insuranc:o 
Total, Item lO•A • 

l, Admlnia!ratlon, oll"leea out. 
aide of Minnesota - • • 

2. Contrlbuttons, donations, ett• 
tertalnment, etc. • - • 

S, Aasoc!atlon dues, aaaeaa-
:mcnt.s, advertising, dJ.I.. 
counts, cx_cbango, etc. 

4, Contingent expenses., such as 
clubbouae, garden prizes, 
examination11, etc. -

6, Logal expenaes 
6. lUatntenn11ce and upkeep of 

misc. real eatato and dwell-
ings•• - - - -

7. Deplelfon, lntero•t. cbarB"•, 
etc ... ,. ... --

8. Idle mtno cxpenoe (mine■ 
idle during year 1053) - • 

9. Costs not. included nbovo • 
Tollll, Item 10-B • • 

Tota), ~fo~Ea"fl1J:), _ .. . 

Average 
cost per 

ton 

OPEN l'lT 

Total C<ist 

'DNDilRGR0VND 
Anrage: 
cost per 

Ion 
Total Cost 

Average 
cost per 

ton 

TOTA(, 

Total Cost 

s...QlQ.l... $.3.JlZ.4 . .J.5-_ , __ ,, ___ _ 

$--- ----- $---- ;, ___ _ -$-;, ___ _ 

$ ... Jli6.3.. $1.8,.!i.62..u.- , __ _ ;_..11&3_ $1§...~iU... 
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11. Total Ro1alt1 accruing 011 tonnage 
mined in 1953 
SUBDIVIDE ABOVE TO'l:AL 
ROYA.LT); INTO: 
A~ Portion represented by advance 

royalty credits, applied on 1953 tonnage ,._ _____ _ 

B, ~~rtl~;Jif ,~":;~1.~y g:•tii~ 
toon11.se, ~ 

O. Balance (Item 11 - A + B) 

~~~~lule~~:~;;~!! ¥f3f 

12. ~:if!'}0s';!J!1 ~1:J.~~ 1!~: 
1~ in 195;3 (payable in 1954), upon 
the legal desqJp~ons shown Oil 
page z. ;.u,J.52.9..6_ 
Amount of Ad Valorem Taxes levied 
tn 195S nppl!cnblo to the -tonnage 
mined In 1953 

13. &lino Plant and Equipment (Escln. 
alve of Jleneftclating Plants) 
A, Standard M In e Pinnt and 

Equipment - Add!Uons and 
betterments ln 1953. :\l ··-··-·· 
1, Gross C4pitlll levestmcnt 

Dec. 31, 1953. $ .36,.201,39* 
2. Doprcciotlon !or 1953 • • 
8, Total charged olI at close o{ 

1953 ;33.,.232.16 
B, Motorized ·Equipment-Addi·· 

lions nnd beltenncnts .In 1958, 

1. Gross CJ1pltal ID.vestment 
Dec. 31, 1953, $·-·····••··--·-· 

2. Depreciation !or 1953 - • 
8. Tollll ehorged off nt closo of 

ADMINISTRATION OF LAWS 

OPEN PlT 
,t\yerage 
cost per 

ton 
Total cost 

UNDERGROUM> 

.A•erage 
cCHlt per 

ton 

-----. 
Total CO!l 

'rOTAL 

, .seoo , 73,l81.97 

* Represents plant erection coats wrl.tten ott on basis .ot u.r, 
of lllino. 

1953 
STOCKPILE LOADING, llENEFICIATION, TRANSPORTATION AND MARRETING l!XPSNS.11 

14, $tackplle Loading: 
,A. Shipments frbm stockpile. 1953 

1. Tons Shipped-----
2, Cost of Loading'---
8, Coat per ton ~----

n. Tonnage Stockpiled in 1953 

1, :.'.'.'.:~:SQ(tockplled 

2. Co,t per ten (A-8) $../...J.S. 
8. Cost Applfcnblo to tons r! 60 

Stockplled,B•l X B-2. •.. ,_ $ •• a..~ $_1-W::.- $--- $1----
15.tenefidatloa (De\nl) on Page 10) 

Tona cone. _produced 
A, Washing- • --- ...,J._2§.L •. l!l~z..!i.'l.. 
3. Drying • • 
C, Crushing & 

Sc.reenJng 
). Sinterlng 

f ,000.,i J..$ _...,?.,:.:)ac::;:60"­

~§J... 2h182S.h7 

-Jigging -
Heavy medium 

I, Pollotlzlng • 
I. Flotation 
'btal cost of b>oefietatlon i ...• ~ii:6//.:... .:1.o.~5..Q..»._ S--- ,-. ---- ,~§6 +§!i;@.3L 
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16. Transportation. 

A. 1lan freight (B1acd on rat.a 

6 
~liJ efi£ot year lQ/;/U - • -

l2 r.Jh.,.!¾!L_tona $_J._U~JJ ton 
----tona f-P"1' ton 
----tona 1--Pcr ton 
B. Vessel freight (BB!ed on rate• 

in effect y<ar 19/;3) - - -----tons $-pcr ton 
----tons ;.. __ .• pcr ton ----.t<•• ; ___ po, ton 
C. Vessel 1lllloadlng (Based on 

rotes fa effect yea, 1953) • • 
1;:ontt f •m•m•--Per ton =======~~~: ,:::::::::::~:~ t~ 

D. Federal Transportation tax 
Tolnl Transportsllon Expenso 

17 • Other costs incidental to transport&• 
tion -and matkeilag .., it _ • 
A. Marketing expense•Q'l975 • 
B. Marine In!lurnnce 
C. Cargo nna}ysis expense .. .. 
D, :Miaccllnneous items not ex-

OPEN PIT 
-Averagi, 

eost per 
ton 

Total cost 

UNDERGROUND 

Average 
cost {)et' 

ton 
Total cost 

Average 
cost per 

ton 

TO'l'AL 

; 3.09o8 $ 389.979. 71 

6,277.23 

pressly enumerated. (O.tall 
fully uncler romatks) 
Total Item 17 • - • • ···-·· olm .. . 6 27'( 23 -·-···-·- ---·-··· --:-Oq°97 -0. 

Total Cost or Tr•••~ortatlon and '··-~--·· $.·-'··--..!.... $---·-·- $----- $ •• _.__ $ • 2.17-;rJ 
GR,uJ'f:r~g};X,Pifo'M~ tiU>R 1953 ,._J..Jlt\l.? ;..).2§.i.~?.1,.QQ f---- ~----- ;_3•1!!2? $ 396,25'7.00 
(Items 8 to 17) • ~ - • • • • $--:Z • .6047 ;_S!S-2.,.S3.7~6Ji $-- . $._7..._69)!7 $3..22.$7 .64 
DETAILED INFORMATION WITH REFERENCE TO BENEFJCJATING ORES aIINED FROa! T.ul!ll!Ei..-_•_~~--................... __ 

l'J!:«:' Tu7Jng 
Plants 

. ·· .. MINE, DURING TIIE CALENDAR YEAR ll53 

SJntering cg~sr~~nnlfn~nd 
Planls Plants 

l. ~;:~~~r;,t ~f:n'11Y!1~:~ 36-~-18 2. :Plant nndEqul1>ment: ~-===::.... _______________________ _ 
A. Addltlona and bettennenta 

ln 1953 - • • • • 
(Detail of thesa !toms must ao­

company report.) 
8, Gro&S apltnl !nvostmwt for 

depreciation as nhown by your 
books at close of year 1953 -

4. Amount charged off to depre­
ciation year 1953 • • • • 

6, Total amonnt cbarged of? to 
depn?cfa.tfon at clos:o Clf year 
1953-----·· 

6. Net in1estment outstandl:ug In 

186,416.39 

plant and egulp1ncut at close of llS. ,7Q/! ,, 
year 1953 • • • • - $- ., . ...._.,,.__ if.------- ,. $ 

DETAILED COSTS OF BENEFICIATION AS SUMMARIZilD UNDER ITEM 15, PAGE s,•------
7. A. ~ortst!Oll expen••• 

min• to plant • • • • 
B, Labor: 

1, Benefiolallon 
2, Maintentmce 
8. Superintendence aud 

clorloal at plant• - • 
4
• tll::\l·n:~; ~d.; re: 

marks,) 
Total Labor 

C, .Supplle• 
1. Plant • 
2 Maintenance 
3. Electric power • 
4. ?aUacellaneona 
~~~) fully nnder rc­

Toul Supplies • 

$·-----
---

---.. ----, J2,237,6J 6o,66o.93 
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tl. Miscellaneous othetthan I•• 
bar and supplies: 

1 •. Workmen's compcDU .. 
tion (Adual costs only, 
no r<serve !Wlds.) • 

2. Firo ond other lnsumceo 
nccessnry to pfant .. .,. 

3. Other items, Social S~ 
etc... .. .. - • • 
(Dotoll undel' romarks.) 

E. i'."'~;lod In the year 1953 
(pnynble In 1954) on rent 
estate connected with 
plont-·•·• 

2. Levied In the year 1953 
(payable In 1964) on per. 

~ttl P~!~~er_:Y c~nn~c~ 
F, Depreciation as per item 

·4, page 10 • - • • 
G. lntorost on beneftolutlng 

plant investment "I -

GRAND TOTAL COST 

Wulting 
Plants 

Heavy Medima 
tiiiM, 
Plants 

Sin!erint 
Planta 

SUMMARY OF OCCUPATION TAX.TOTALS 

Gross Tona J.?§.,172.,.~.!L_ . .L. E. Value 
Non•Sllllutory·De<luctions: 

14, Stockpile toadlng - • - • - • 
15, Deneficlnt!on • • • • • • • 
16, TranaportaUon • ~ • - • • • 

17-A, Marketing Expea,e • • • • 

l?,B, 
0
t1f.~11nneou, - • • • 

Total Non.ststutot, Deductions 
Value of Ore at Mouth of Mino • 
81lllulo17 Deductions: 

8. Development 
9•A!C. Labor • • . - • 
'll•A&O, Supplies • • - • • 
9•B&D. Admlnl~tratl~e (Subd. X&2) 
9·B&D, Adm!nbtrativo (Suhd. 8) 

13. Doproolstion 
9.Jl&D. (4, 6, 6, & 1) and 
10-A. Mlscellnn~ous . • 

11. 1lornltr • - • • 
12. Ad Vnlorem Taxi>$ 

total Statuloty Dcduotlons 
Taxablo Vnlue • - • • • • • • 

REMAIIKB 

Per Ton 
;_.J.0467 

;; .0006 

.... -,.,0111.. .......... .. 

......... ~2!)51. .•..... -, .. . 
--···-·' ~1}00 ....... --
........... o).82 ........ --

$.--3.L~.3,..c50"---­
$ • ....l.lili2ll-

----========-------------·-
St.st. o,_ ___________ , 
County of " aa. 

f, ______________ _,4
0 

,olemnly swcor that I am th• · (0/fkhl tiUe) • ,,. Iii )11!1-

• d° mr1optmslon,11!d ..,.\ 9 

"'------=--.----------:• that tho foregoing repott was mndo hr me, ar 1111 
ill' ancl belief. 

•·- (Operating company) ' to Iii• bes! oh'I' knowledge ~• tbcrel:u not forth h~•• been tronacribcd from tho records of thl4 Oon,pany and are IJ:tte and correct . ....-

Suboorlbcd ond sworn to bc,!oro m~ thla-______ day a!--=============------===== 
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STATE OF MINNESOTA 
DEPARTMENT OF TAXATION 

APPENDIX A TO 1953 OCCUPA'l'iON TAX REPORT ... • _________ MJNE 

J. Development: 
a. Direct payroll • 

b. Contract labor • • • • 

Total • • • • • 

2. !fining: 
a. Direct payroll • 

b. Contract labor 

Total • 

a.• DeneOclatlon: 
a. Direct papoU 

b. Contrnct labor 

'rolal • • 

neterenee 
OccupaUoa 
TuJiepof1, 

Ite,m.. _ _,8,_ __ 
• • $ ••• J11.,.w.a .. 1u. .. ,, ____ _ 

Item1.. __ 9,:... __ 
• • $._ 68 • 291, l~l .. ,, ____ _ 
-------

Item •• _..,,1:,<Sc.,._ __ 

4~ New construction and Installation or machJn~ 
pertaining wholly to mining or bene6clating 
operations: Ite,m..-----
L Dlrect pnyroll • • • • • • • • $ ••••••••••••••• ·-··-· 
b. Contrnct lnbor • • • • 

•• $, ____ _ 

ToLt.l labor 
1ub.Ject to cr~m 

Total-···•• •••• . ...... ,, ____ _ 

7. Ore grading and analytical P"raonnel: Ilcm •• - •••• .9.a ••• -·-·-
n. Direct payroll - • • - • • . $•-----
b. Contrnct lnbor • • • - • • • • - • - - $·-·•-2¼25JM:Z. 

Total•·····• 

s. Costs of social security, unemployment nnd comperuia ion tnsurance ap6lfdn~to Urn foregoing 
Items: $6429,90; Peru,ion 6,509,liB; Group surance 1, • • • •••• 

GRAND TOTAL l,AlJOR (ltema l through 8) • • • • • • • • 
Total marketable production, .tons • - • .. .. _ _ _ ... .. 

Average 1nbor cost per ton: ,A. In excess of 60c and nnt more tltnn 78c. ,. -
B. In excess of 78c per ton .. .. .. ... ... 

C. In excess of 96c per ton 

$-.. .2,.9.50..9.Z .• 

, ... JJi~!\.n .. 9.lL 
; .. 2l.3,.95.U9. .. 
.J?.g,J75.,.~~ .. 
'····---, 18 ~ 
$-······-······..9J.5.71 
$ •••••••••••••••• ,.ZJ.5.71 

(NOTE. None of the Items enumerated above should Include the salaries of general auperintcndcnto the! 1 ta 1 mine superintendenta.) (S • r oas s n s, or 
••O•w) 
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Form 110, 37A 
DEPARTMENT OF TAXATION 

STATE OF MINNESOTA 

TENTATIVE DETERMINATION UNDER MINNESOTA STATUTES 1949, SECTION 298, .AS AMENDED, OF 

THE .AMOUNT OF OCCUPATION TAX DUE FROM ttBn OM MINING 
OPERATIONS OF;_. ____________ MrnE, DURING THE CAtE!'lDAR YEAR1~53. 

l. Character or operation: Open Pi.__x _____ Undcrgroun,.._ ___ _ 

2. Total tonnage mined during the calendar year 1953_ 25h, 1.,55_ 37 ton.s. 
3. Loss by beneficinticm 128,279,89 tons. 

4, Marketable tonnage min•d 126, 17,, 48 tons. 
5, Market vnluc of Item ..__ _______ __r:er Ton -----Total Valwi ;1,!!/B,®3,87 

NON STATUTORY DEDUCTIONS: COSTS BEYOND MOUTH OF l\lINE 

6. Cost of londing ore from stockpile, ore mined in 
1953, ___________ tons Per Ton$- Total Cost; ?S,60 

7, Cost of beneficiatlo,-_______ _.er Toni- Totru Cost ,125,320,33 
S, Transportation cost _______ __.-er Ton$-- Total Col!t $389,979.77 
9, Marketing Expense ________ _.er Ton $- Tobit Cost f '6;271,ti'~··' ~ '' ''' ' · 

10, 1111sc, (See detalf on reverse side), ____ __.er Ton $-- Total Cost ~$-----
Total - Items 6 to 10 er Ton $- Total Cost $ 521.6,M3 

Vnlue of Ore At Mouth of Mine PAr Ton $- Total Value $ 626,9lll,9)j 

STATUTORY DEDUCTIONS 

11, Cost of Development, ________ ...,;er Ton $- Total Cost , 121,0lh;90' 

12. Coat of Mining 
n. Labor __________ _..er Ton$- Total Cost$ 67,919,L9 
b, Supplies er Ton $- Tot.al Cost f. 2'il9Q,09 

c. Administrative Expense-Mine and 8 
District Offices er Ton $-- Total Cost $ i,6, 716, 2 

cl. Adminls trntlve Expense-Duluth or other 
central office in Minneso,ta .. ._ ____ _.PAr Ton $- Total Cost lli$----

c. Depree. or Mine Pinnt & EquipJI1't PPl' Ton $-- Total Cost $..:. 21°22, 32 
f, Misc. (See detail on reverse side) er Ton $-- Total Cost ~Ja. 

18, Royalty er Ton$- Total Cost$ 71,lBl,97. 

l4. Ad va!orem twtes on oro mined----% Per Ton $-- Total Cost $ 1,629182. 
Total- Items 11 to 1 . .._ _____ _.o;er Ton $-Total Cost ;.. /RI,Bi~.:!1 

15 • J@,0~17.)7. 
• Value of ore for purpose of fnx • 

16 G $ lll,600,71 
· ross Tax upon such value al 11 % ; 

1
,69tl,!& 

17• Special Tax !or Veterans Adjusted Compensation (Sec. 298.011) (1% of No, 15)- ; 20,g91,tl. 
18, Total Gross Tax (1G+i7) t 2,2J!t.16. 
19• Credit for Labor as per Sec. 2os.01zz _ _{(f$l!.]l;11;!,!6o~.bchbticlL __ JI:44.BJmittaWti!lo!!!n ___ -;-~'~-;';,;;:;t 
20· Net Amount of Tax Due and Payable (18-19)-------------..'...-J lQ.9%,

2 
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Item 7, Coot of Beneficlatlon 
==o:-rta_ti_·o_n_:_-_:_-_:_:_:_-_-_:_:_-_:_:_-_:_-_-_-_:_-_-_:_-_-_-_-_-_:_:_:_-_-_-_-_:_:_-_:_:_-::_-_--'J2~2~1 7'.12$259~.?2J9L 
Supplies-::;------------------------ 22,7$9.79 
Miscellaneous------------------------- 7:3,$98 Sh 
Taxes ,--:-;;::;-;-;.;;-:::-:;:'.:::;;-:--::--:-------------------Depreciation• (See detail below), __________________ -2'""0-,-=7..,.69,.._-9_4_ 
Interest.. (See detail below)·------------------ 8,192.06 

Tota,1~-;:;,;,;;;;;;;:;;;:_::::;;;;;:i°m.-----------------_:~~~~-lf:= •1, l'Jantlnvestment-12/31/5,._ ________________ ~$, 
320

•
3
3 

2. Additions-Year 1953 .$1
8
6,418, 39 

S. Retirements-Yea!' 19';5:;-a::::::::.:::::::::::::::::::..:...$..-----
4. Net Additions o. Amount to Deprecia:;:te-=-=:at;--:1;;:2::/3::1-:/5::3:--__ -.-... -.. -.--.:::::::::::::::::::::::::.= -----
6. Depreciation allowed to 12/81/5:-------------~J4~9t.,.!lB:!!84!L,J14~-
7. Less Depreciation retired in 1953-·-······--·--------
8. Net Depreciation Allowanc"'------------
9. Depreciation@6% onltem5 -----

10. Total Depreciation to 12/31/5~ . ···········.::::::::::::::::::
2
:
0
:, _
7
_
6

:

9
:_2_1:,: 11. Undepreciated Balancll-12/31/fi~ .. -·-·-· 70,654, 08 

Depreciation Allowance for 195•,:~~~;:.~;~;;~::::::::-::,-::,:::::::::::::= 115,764, 31 
Depreciation as above-Item ~ .. 
Add Loss-Deduct profit on equipment and rentals _____________ ------

Depreciation Allowance for 1953 
.. Undepreclated Balance as at 12/31/5;;----·-------------- :--=-,--=-=-,-,=-

Interest@ 6% on 12/31/52 Undeprecfated Balanc 
1

36,534,2.5 6,l22 06 

Item 10, Miscellaneous 

:Marine Insurance-==============----------~i----­
Cnrgo Analysis-==-===-:-------------=-==== 
otherit:~·~=======------------=======------

Tota,11-----------------===~==== 

Item 12f. Cost of Mining -M!scel!aneous 

Englncerlng_:======'""----------------
Laboratort ======----------======---~5.2L Itemrc,10;;-Ai:~~=~~~~~===::::::::::::::::::::::::::::::::::::-::::::~~~~~= S,443.65 Item ~ 18,462,13 Total1----------------===== 2,779.47 .$ 36.0,0.41 

Item 12e, Depreciation Standard l'lant 
l. Investment-12/31/52----··-···- $ 361201,39 
2. Additions - Year 1953---·-·-·-· $, ____ _ 
3. Retirements-Year1953-·---·-··· ____ _ 
4. Net Addition,,._ ____ _ 
5. Amount to Depreciate at 12/31/53 
6. Depreciation allowed to 12/31/52 .. , 24,181, 85 
7, Less Depreciation retired in 1953 .. ____ _ 
s. Net Depreciation Allowance.._.,, ____ _ 
9. Depreciation@ 6% on Item 5__ 9,050.35 

10. Total Depreciation to 12/31/53 
11. Undepreciated Balance-12/31/53 
Depreciation Allowance for 1953 
Depreciation as above - Item 9 .. __ 
Add Loss-Deduct profit on equlpt. sold 
andrentals,--------­

Depreciation Allowance for 1953 .... 
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33.232.18 
2,969 21 

$ 9,050,35 

Motorized Equipment 
$, ___ _ 

$·----
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SUPPLEHEHTAL WORKSHEET "B" 
ITEH S. Lake Erle Valuo -----=-------....:.._lliKE,· 

Grade ot' Ore Tons 

Bessemer 
l,.1 to 7-l 26 ec:0,29 
'7.1 to 12-"'-l P .,,,o 17 

Non-Bessemer 
l,.1 to 7.1 18 ,.~a 1,0 

17.1 h 1').11 1,7 i:17 "-" 

Buver•s Account' 
IL.-!. to 7-l 6r! ')0'7 6Q 

ITEM 8, Tr.!Ulsporto.Uon 

Tons 

4-l to lMl 126,17$.48 

ITEM I~. Ad Valor""' Tax Allowance 

Description Dlstrtct 

SE-NE-NW•SE 
SW-SE 

- - 8 

Nichols T. 

HAt Fe 

52,86 
~3.62 

116 62 
1.~ A7 

SD 

21 

Pbos Silica. Thna (OH V&lti/to• Toitl 

,029 13,16 10-0769 270 6~818 
.011 l.2.71 10.hm 110 101 Q~ 

OC:6 16 2~ 7 Anno 000 8(11.11 
nc-1. , ,. ,,. 0,28lili JJ,1, l(8,28 

O~l~ ' ,,ft 0• 

I Gross Vl!ltle l.1.;h.11,ss 
Less :% shrinkage (771,68 
Lake Erle value I .... ,,. 87 

-cc - -- -•- -- ~ 

Coat/tot Total. 

090773 8 

Reeervottoas) Assesaed Value 

262 177 17..592 192,119 3 386,28 

= J,386,28 

-. 

Productlon ...a:1:2,,,_6,_,l.,:u~~--
Reserve 262 l 

8,13~ Tot!ll tax 
Allow Jll.JJ_ ~ l, 2 ._2_ ... 

ITEfl 19 Credl t Fi or Lnbor 

Total labor cost I 213.957,29 
Tons produced I 126 175.48 
Labor cost per ton I 1 t.o(o 
Excess or 60i' & not more thon 7a,! 
Excess or 781! 

I .18 X • lO I 0180 l 

Lnbor credit earned 
I .9157 x,15 J.1111i I 

Excess or 00{ 

1
"" IYln tons x .1554 

1$.bhO,OO 

Labor credit cnrncd 
I ,7151 I X • 10 1,07,6 I .,.,_ -,,. l,R i,926.S2 

Totol l nbor credit corned 
tons x .0736 •• -,,, c:, 

Ma.xtan1111 crodJ t allowable ~elusive or effect of'29B~02 sec. 1-c) 

Credit % x gross tax @ 111' 181600, 73 u,160,k4 

not used under l1n11 tat1on 
(,_W..06 
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DEPARTMENT OF TAXATION 
STATE OF MINNESOTA 

Fm.AL DETERMINATION UNDER l\lll',NESOTA STA'I'UTES 1949, SEOTION 298, AS AMENDED, OF THE 

AMOUNT OF OCCUPATION TAX DUE FRO "B" ON MINING 
OPERATIONS OF.:...._ ___________ MINE, DURING THE CALENDAR YEAR ;1.953, 

l. Character of operation: Open Pit l!: Undergroun . ...__ __ _ 

2. Total tonnage mined during the calendar year 1953- ns. 

8. Loss by beneliciatio"'----------------.wns. 
4. Marketable tonnage )llinc:c, ...... ___________ _. 

5. Market value of Item "'-------~er Ton .,_ ___ Total Value 

NON STATUTORY DEDUCTIONS: COSTS BEYOND MOUTH OF MINE 

6. Cost of loading ore from stockpile, ore mined in 

195•<>----------tons Per Ton $-- Total Cost $----
7. Cost of beneficlatio er Ton $-- Totru Cost 

s. Transportation cost er Ton $-- Total Coat 

9. Marketing E,qlense er Ton $- Total Cost 

10. Wsc. (See date.ii on reverse idde) er Ton $-- Total Cost 

Total - Items 6 to 10 er Ton $-- Total Cost $ 
Value of Ore At Mouth of Mine P~~ Ton$- Total Value i 

STATUTORY DEDUCTIONS 

11. Cost of Developm811 er Ton $- 'I'ota1 Cost 

12. Cost of 'Mining 

a. Labor er Ton $- Total Cost i 
b. Supplies er Ton $-- Total (',oat $ 
c. Admln!strative Expense-Mine· and 

Dlntrfot Offices er Ten $- Total Coat 

d. Administrative Expense-Duluth or other 
central office· in Minnesof'! Per Ton $-- Total Cost 

e. Depree. of Mine l'lant & Equlpm_'t Per Ton $-- Total Cost $ 

f. Misc. (See detail on reverse side) er Ton $-- Total Cost $ 

18. Royalty er Ton $-- Total Cost 

14. Ad valol'()m truces on ore mined % Per Ton $-- Total Cost 

Total • Items 11 to 1 ei:- Ton $-- Totnl Cost $ 

16. Value of ore for purpose oft,,,: $ 162,Q27.~1 

16. Gross Tax upon such value at 11% $ 18,600.12 

17. Special Tait for Veterans Adjusted Compensation (Sec. 298.011) (lr<, of No. 15) $ 1,690.98 

18. Total Gross Tax (16+17) 20,22:i,,71 

19. Credit for Labor rui 11er Sec. 298.02 Litnitation $ 2,213,2!2 
20. Net Amount of Tax Due and Payable (18·19) $ ll,OJB,!ili 
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ROYALTY TAX 

The computation and administration of the royalty tax is~vezy 
simple. Royalty is the amount in money or value of property re­
ceived by any person having any right, title or interest in or to any 
tract of land in this state for permission to mine and :remove ore 
therefrom. (Minnesota Statutes 1953, Section 299.02} •. ·Assume that 
"A" owns some land containing iron ore and he leases it to ''B'' for 
the purpose of mining the ore; "B" to pay to ''A'1 fifty cents a ton 
royalty for each ton removed, and assume that 100,000 tons of ore 
is removed during the calendar year. 

"A" would then receive from "B" the sum .of $50,000 in royalty 
upon which "A" would pay a tax of 12% or $6,000, 

The law requires each recipient of royalty to file a report with the 
Commissioner of Taxation on or before February 1 of each year 
showing the amount of royalty received during the preceding' calendar 
yeai·. 

The Commissioner of Taxation determines from the report the 
amount of the royalty tax due and certifies the ru:nount to the State 
Treasurer and State Auditor on or before May 1 of ,e~ch }l'~8:f•.-" _ 

As a practical matter the mining companies usually pay-thiroyitlty 
taxes, regardless of who receives the royalty. This is done to prevent 
any liens for failure to pay the tax. 

The royalty tax is 12 %, The proceeds of the tax. of 11 % is credited 
to the State General Revenue Fund and the proceeds of the tax of 
1 % goes to the Veterans' Compensation Fund. 

TACONITE TAX 
The tax on taconite concentrate that is actually produced is as 

follows: Five cents per gross ton, plus one-tenth of one cent per ~n 
~or each 1 % that the iron content of such product exceeds 55% dried 
iron. 

The collection and payment of this part of the tax is. handled .as 
follows: A report form is sent to the companies producmg tacomte 
co;11,c~ntrate. In this report is contained the data needed by ~he Coin;· 
llllSs1oner to determine the amount of tax. After the tentative detei­
mination of the tax and after hearings provided under the statute, 
h_e makes the final determination of the amount of the tax, ~d f h; 
fafi.es this amount to the State Auditor, who draws a warrant to 
Treasurer to be paid. 

The tax collected under Section 298.26, on unmined taconite or 
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iron sulphides, is handled by the local officials in their districts, the 
limit of the tax being $1.00 per acre. 

Distribution of the tax collected under Section 298.24, as explained 
in the section entitled "Digest of Minnesota Laws," is as follows: 

one-fourth to the city, village or town; 
one-fourth to the school district; 
one-fourth to the county; and 
one-fourth to the State. 
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TAXES IMPOSED .............................. . 

TAXES IN OTHER STATES 
ALABAMA 

CALIFORNIA 
MICHIGAN 

NEW JERSEY 
NEW YORK 

PENNSYLVANIA 
TEXAS 
UTAH 

WISCONSIN. 
WYOMING 

TAXES IN CANADA AND PROVINCES 
CANADA 

LABRADOR-NEWFOUND.LAND 
ONTARIO 

QUEBEC 

TAXES IN FOREIGN COUNTRIES 
BRAZIL 

CHILE 
PERU 

VENEZUELA 

93 



If 

TAXES IMPOSED 

TAXES IN OTHER STATES 
ALABAMA 

Alabama imposes a tax on mined iron ore of 3 cents per gross ton. 
Real estate and personal property is assessed at 60% of its fair market 
value and iron ore in the ground is assessed on thi$ basis. Alabama 
does not use any particular formula for assessing unmined iron ore 
and investigation at Birmingham disclosed the fact that the iron ore 
reserves of U. S. Steel and Republic Steel were valued at about 
$2500.00 per acre fair market value, and assessed at 60% or about 
$1500.00 per acre. The constitution limits the DJillage on the ad 
valorem tax for state and local purposes. 

Alabama has a corporate income tax of 3 % of net income and also 
a corporate capital stock tax. Domestic corporations pay $2.00 per 
thousand on paid up capital stock and foreign corporations pay $2.00 
per thousand on all capital employed in the state. 

CALIFORNIA 
California assesses real and tangible personal property at 50% 

of its foll cash value. There is no severance tax on mined ore and un­
mined iron ore is taxed on the basis of present worth of estimated 
future profits under the Hoskold formula the same as Minnesota 
and this tax is for local purposes oniy. California il:nposes a corporate 
income tax of 4% of net income on all corporations. 

MICHIGAN 
Michigan has no special tax on iron ore. Real and tangible personal 

property is assessed at its true cash value. Michigan has an appraiser 
of mines who computes the true cash value of unmined iron ore and 
certifies the valuation to the state and local taxing districts. In arriv­
ing at the true cash value, the appraiser of mines uses the "Finlay" 
method, based on the present worth of estimated future profits. 
Michigan has a nominal corporation tax of 4 mills on the value _of 
capital stock, which as applied to mining companies, yields the eqmv­
alent of about 1 cent per ton on iron ore produced. Sec. 7.24, M. S. A. 
provides that metallic ore newly discovered or proved in the ground 
and not part of the property of an operating mine shall b~ exem~t 
from the general property tax for 10 years, or until such tune as it 
becomes part of the property of an operating mine or in itself becomes 
an operating mine. 

NEW JERSEY 
New Jersey has no special taxes on iron ore and has no income tax. 

Iron ore, whether mined or unmined, is taxed the same as other prop-
erty for state and local purposes. 
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NEW YORK 
There are no special taxes in New York on iron ore. Real estate 

and personal property is taxed on the basis of full value £or state 
and local purposes. The mine assessments are determined by local 
assessors and there is no uniformity. We have been advised by the 
State Board of Equalization and Assessment that New York is 
considering the use of the Hoskold formula. New York has a corpo-
rate income tax of 5 ½ % of net income. 

PENNSYLVANIA 
Pennsylvania has no special taxes on iron ore. Iron ore is taxed 

on the same basis as other property. There is a corporate income tax 
of 5 % of the net income. The ad valorem tax is for local purposes 
only. 

TEXAS 
Texas has no special taxes on iron ore. Real and personal property 

are taxed on their full cash value for local purposes only. Texas has 
a severance tax on oil, natural gas and sulphur. 

UTAH 
In Utah, for state and local purposes, metalliferous mines are valued 

at $5.00 per acre, plus value of machinery and real estate, plus twice 
the average of net annual proceeds for preceding 3 years. There is a 
corporate income tax of 3 % of net income and a tax of 1 % of the 
gross amount received £or metalliferous ore sold. 

WISCONSIN 
Wisconsin has no special taxes on iron ore. Real and personal 

property is taxed on the full. value at private sale for state and local 
purposes. The value of iron ore is determined by the State Geologist 
and his computations are certified to the state and local taxing dis­
tricts. The State Geologist uses the Hoskold formula to fut the value 
of iron ore. Wisconsin has a graduated corporate income tax starting 
with 2% on the :first $1,000.00 of net taxable income and ending with 
6% on net taxable income over $7,000.00, 

WYOMING 
Wyoming assesses real and personal property at its true value in 

money at private sale for state and local purposes. The gross product 
of operating mines, including oil and gas is taxed in lieu of taxation 
of the land, but in addition to the surface improvements, an annual 
return is made to the State Board of Equalization which assesses the 
Note: All state tax references taken from Tax Systems C,C,H, 1952 and Supplement, 
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gross value at the mouth of the mine and returns the valuations to 
the several counties for taxation. Wyoming has no income tax. 

The language used in these various state statutes, full and true 
value (Minn.); fair market value (Ala.); full cash value (Cal. & 
Tex.); true cash value (Michigan); full value (N.Y.); full value at 
private sale (Wisc.); a true value in money at private sale (Wyo.); 
all mean market value. However, these statutes do not set up any 
standard by which the market value can be determined, hence there 
is no uniform method by which the market value is ascertained and 
each state uses its own theory in :fixing the valuation. 

In Minnesota, the value of the iron ore in the ground is computed 
by the Cotnmissioner of Taxation and certified to the county auditors. 
In Michigan, the Appraiser of Mines computes the value and certifies 
the appraisal to the state and various taxing units. In Wisconsin, 
the State Geologist computes the value and certifies the appraisal 
to the state and local taxing districts. In Minnesota, Michigan, Wis­
consin and California, the Hoskold or Finlay formula is used, with 
certain modifications, to fit particular situations. In other states the 
systems vary in each trucing district. 

TAXES iN CANADA AND PROVINCES 
CANADA 

The Dominion government does not impose any royalty or ad 
valorem tax. There is a corporate income tax (Laws 1948, C.52) of 
17% on first $10,000 of taxable net income and 47.6% on excess over 
$10,000.* 

LABRADOR AND NEWFOUNDLAND 
Labrador is now under the jurisdiction of Newfoundland and New­

foundland is a full-fl.edged Province of Canada. The laws of New­
foundland apply to Labrador. 

There is no provincial ad valorem tax, but municipalities tax real 
and personal property for local revenue, on the assessed value, at 
various rates. Under the Mining Tax Act of June 22, 1951, Iron 
Mining companies pay 20% of net income obtained from iron ore 
recovered in the year or 10 cents for each ton of iron ore recovered up 
to 1,500,000 tons and 8 cents for each additional ton. 

We wel'e advised by the Department of Natural Resources, St. 
Johns, Newfoundland, on May 19, 1952, that the Iron Ore Company 
of Canada, operators of tM Labrador field, under special agreement, 
will pay only 5% of their net profits. 
• Tax Systems o.c.H. 1952. 
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ONTARIO 
The province of Ontario does not levy an ad valorem tax, but the 

local taxing districts do (Laws 1948, Chapt. 272). There is a special 
mine tax of 10 cents per acre and the mining companies pay on their 
annual profits as follows: 

$10,000 to $1,000,000 - 6% 
$1,000,000 to $5,000,000 - 8% 
Over $5,000,000-9% 

QUEBEC 
There is no provincial ad valorem tax, but real and personal property 

is assessed at its real value by the local taxing districts. The Quebec 
Mining Act. R. S. 1941, Chapt. 196, Sec. 226, exempts Mining com­
panies from Municipal taxation for 5 years. Quebec imposes an in­
come tax but mining companies are exempt. Stat. 1947, Chapt. 33, 
Sec. 6, Mining companies, however, pay duties on their net profits as 
follows: $10,000 to $1,000,000 4%; over $1,000,000 to $2,000,000 
5%; over $2,000,000 to $3,000,000 6%; and over $3,000,000 7%, The 
Hollinger North Shore Exploration Company, Ltd. by the provisions 
of the act 4/17/1946 will pay in addition to the above, $100,000.00 
annually. 

TAXES IN OTHER FOREIGN COUNTRIES 
BRAZIL, SOUTH AMERICA 

To mine metal of any kind in Brazil, a permit is required from the 
federal government. Under the mining code, taxes under the union, 
state and municipalities to which holders of permits may be subject, 
to 8% of the value of the total output of the mine at the point of 
exploitation. (Source - Martindale-Hubbell Law Directory, 1954.) 

CHILE, SOUTH AMERICA 
In Chile the title to all mineral deposits is in the government and 

the right to explore or extract the ore is granted by concessions from 
the government. Iron mines (operating) pay an annual 50 centavos 
(about 2 cents) per hectare (about 2½ acres). Chile also imposes an 
income tax on iron mining of 19½ %, (Source - Martindale-Hubbell 
Law Directory, 1954.) 

PERU, SOUTH AMERICA 
The ownership of all minerals belongs to the state which grants 

concessions for their exploitation. There is a mining tax (surface) of 
20 soles (about 90 cents) per hectare (about 2½ acres); also an in­
come tax with varying rates. Mining concessionaires paying the surface 
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tax and income tax are exempt from all other taxes for 25 years. 
(Source - Martindale-Hubbell Law Directory, 1954.) 

VENEZUELA 
In Venezuela there is no tax on property as such; that is, there 

is no tax corresponding to what we call the general property or 
ad valorem tax. The Government gets its revenues from income 
taxes and from a very large number of excise taxes on the sale of 
goods, stamp taxes on various transactions, licenses, and customs 
duties. The local governments (states, local municipalities and school 
districts) get their money by grants from the Federal Government 
and by local license taxes, stamp taxes, and excise taxes on sales. 
There is one exception to this: if an industry is conducting its opera­
tions more than two and one-half miles from an incorporated local 
municipality it must provide school and hospital facilities for its em­
ployees; this, however, is an expense of operation rather than a tax. 

To understand the taxes paid by mining companies it is, therefore, 
necessary to consider only the Federal taxes. These Federal taxes are 
the following: 

FEDERAL GOVERNMENT TAXES 
A. Special Taxes: 

The Federal Government owns all the minerals in Venezuela. The 
companies get the right to mine them by concessions or leases from 
the Federal Government. Instead of charging royalty, the Govern­
ment collects an "Exploitation Tax." This tax is at the rate of 1 % 
of the gross value of the ore at the mouth of the mine after being 
mined. Assuming a gross value of $4.50 a ton, this tax would be 4½ 
cents a ton. 

There is a Stamp Tax on export bills of lading, which, however, is 
not substantial. There is no export tax at the present time, but the 
Federal executive has power to impose such a tax when the interest 
of the nation requires it. 

B. Income Taxes: 
Aside from the special taxes above set forth, the Government im­

poses Income Taxes in three steps, (1) the basic tax; (2) the comple­
mentary tax; and (3) the additional tax. Essentially, these taxes cor­
respond to what we in America would call the Federal Normal Income 
Tax; the Federal Surtax; and the Federal Excess Profits Tax. 

1. The basic tax is at the rate of 2½ % of net income. In arriving at 
net income the taxpayer is allowed deductions of the same gen­
eral character as we are familiar with in the United States in 
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computing net income for Federal income tax purposes, includ­
ing such items as interest, depreciation and depletion, losses not 
compensated for by insurance, and all labor costs and expenses 
of every kind. 

2. The complementary tax is a graduated surtax on net income. It 
does not apply until net income amounts to about $2,700.00 in 
American money; the rate between $2,700.00 and $3,000.00 is 
1½%; the rate is then graduated upward until it reaches 26% 
of net incomes in excess of about $8,000,000. In addition to the 
ordinary deductions there are certain additional deductions al­
lowed for investment within the taxable year for expansion of 
production in Venezuela. 

3. The additional tax would correspond roughly to the former Fed­
eral Excess Profits Tax. It is applicable only in the event the 
taxpayer's net income before income taxes amounts to more than 
15% profit on his invested capital (there is an intermediate 
bracket where half of the tax is effective if net profit is more 
than 10% on invested capital but not 15%). The method of 
computation of the tax is somewhat technical. It can be best 
explained by showing how it works. In effect, it is intended to 
impose enough additional tax so that the total of all taxes paid 
by a taxpayer in Venezuela will be equal to one-half of his net 
profits before taxes. To accomplish this a formula is set up by 
which an additional tax is imposed, which, when added to all 
the other taxes, would equal 50 % of the net income before taxes. 

Thus, i£ we assume that a company made $2,100,000 profit be­
fore taxes, and that this exceeded 15% of its invested capital; 
assume that its total special taxes in Venezuela were $100,000, 
and its total basic income and complementary tax or surtax were 
$280,000; with those assumptions the additional tax would be 
$670,000, which, when added to the $100,000 special taxes and 
$280)000 income taxes, would make a total of $1,050,000, or 
exactly one-half of the $2,100,000 profit before taxes. The com­
pany and the Government would each realize net $1,050,000 out 
of the $2,100,000 profit before taxes. 

It is not nearly as heavy a tax as the combined Federal and 
State taxes in the United States, since the Federal income tax 
alone (without the excess profits tax) takes 52% of net profits. 

Under the United·States laws applicable to companies doing busi­
ness outside the United States but in the Western Hemisphere the 
net profits made in Venezuela would not be subject to any Feder;l in­
come tax in the United States. 

A mining company operating in Venezuela, therefore, pays, at the 
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most, 50% of its net profits, which covers (a) royalty on the ore taken 
under the Government concession; (b) all local and state taxes; (c) 
all Venezuelan Federal taxes; and (d) all United States income taxes 
on Venezuelan properties. 

NOTE - PROFIT SHARING - the provision for sharing 10% of 
net profits of mining companies with the workers at the end of each 
year, is explained in this report. 
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Determination of Tax Base 
Since the computation and determination of ~he ad valorem 3;11d 

occupation taxes is based on value, the law requll'es that the t~g 
authorities determine the value of iron ore for tax purposes. Value IS 

a matter of judgment upon which different minds may differ. How­
ever, a good measure of value is the market price of the P7:'0~uct in 
question. In construing the Minnesota Statutes £or deternnmng the 
full and true value of iron ore £or tax purposes, the Supreme Court 
has stated that the market value is what a willing buyer will pay a 
willing seller £or the product. For over forty years, the State Depart­
ment of Taxation has used as a measure of the value of a ton of iron 
ore the market price, or what a willing buyer will pay a willing seller, 
and, having determined what that market price is at the beginning of 
each year, th~t price or value is used in determining the amount of tax. 

Occupation Tax 
Ad Valorem Tax 

This market price or value of a ton of iron ore is 
the price at various Lake Erie ports for the ore 
delivered to these ports, and since for occupation 
tax purposes the law requires the value of iron ore 

to be determined at the surface of the mine, or, as it is commonly 
called, at the "mouth" of the mine, the State Department of Taxation 
deducts from the value or market price at the Lake Erie ports, pur­
suant to the statute, the allowable deductions of freight charges, han­
dling, insurance, etc., to determine the value or market price of a ton of 
iron ore at the mouth of the mine. This value is then multiplied by 
the number of gross tons (2,240 pounds) produced during the year by 
each mine, and from this total are deducted the various items allow­
able under sections 298.02 and 298.03, M.S.A. 1953. Having found this 
total value, the tax is then computed by multiplying this value by 
11 % (the present tax rate) to get the occupation tax, and the same 
total, before deducting the labor credits, is multiplied by 1 % to get 
the amount due the Veterans' Compensation Fund. 

Ad Valorem In computing the ad valorem tax on iron ore 
Tax which is assessed on the basis of 50% of the full 

• and true value as of May 1 of each year the State 
Department of Taxation takes the average of the value 'or market 
price for the last five years including current year as a base to arrive 
at the value of the ore in the ground. ' 

The law and method used in computing the ad valorem and occupa­
tion tax is explained fully in this report under the heading "Adminis­
tration of Tax" and for this reason is not repeated in discussing this 
subject. 

In view of the £~ct that the tax proceeds due the State of Minnesota 
from the occupation and ad valorem taxes are based on the value of 
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the iron ore at the mouth of the mine or in the ground, the Commis­
sion has investigated thoroughly the market price established at the 
Lake Erie ports to determine whether or not this market price is the 
real and actual value or whether it is a fictitious and artificial price 
as some people have 'contended. In other words, ~he crucial answer 
underlying our entire tax proceeds from the yan?us taxes on !he 
mining companies originates from the value which IS found by usmg 
the market price at the Lake Erie ports. Over the years, this :market 
price has become known as the Lake Erie price, . and there has been 
contention that large producers of steel or iron ore have conspired 
to set the market price, and thus, in truth and in fact, it is not a 
competitive price arrived at by a willing buyer and a willing seller. 

The Commission heard substantial evidence from numerous owners 
of mining properties, producers of iron ore, and also invited any evi­
dence from any source which would establish that the market price 
at the Lake Erie ports, or so-called Lake Erie price, was fictitious or 
unreal. Those appearing in opposition to the Lake Erie price produced 
no evidence disputing the reliability of the market price. Several 
committees of the United States Congress have held extensive hear­
ings on this matter; notably the O.P.A. in 1942, the National Tem­
porary Economics Commission in 1939; and more recently the sub­
committee of the Judiciary Committee of the House of Representa­
tives in December, 1950. 

Producers of steel must know a year, or possibly longer, in advance 
of their production year, where they will get their iron ore; and 
producers of iron ore, in order to determine their activities £or a 
mining season must be certain to have a market for the ore at a 
price sufficiently high which they believe will produce a profit £or the 
iron ore producing company. 

Accordingly, before each mining season, usually in the winter, the 
producers of iron ore or tll.e mining companies are seeking a m!r~et 
for the ore during the following shipping season, and thus these ~mg 
companies approach users of iron ore in an endeavor to enter mto a 
contract to supply the steel manufacturer with the needed tonnage 
of ore. When a mining company or producer of iron ore has reached 
an agreement with the purchaser or steel manufacturer for the sale 
during the shipping season of a substantial tonnage of ore and the 
price therefor has been agreed upon by the seller and the purchaser, 
this £act is made known and the price is published in various trade 
journals, and for the year 1953 was published on June 24, 1953. The 
1953 price is still in effect. 

The price of the ore in this first contract for a substantial to~age 
is the price of a gross ton of iron ore containing 51.50% na~ura~ rron 
delivered at ports of Lake Erie. (See Table No. 1) The pnce 1s ad-
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justed up or down, according to the iron units in the ore, :using the 
market price of 51.50% natural iron. There ~re a}so adJustments 
because of phosphorus, silica and other maten~ .m the ore .. The 
market price so established i;3 then used by all mmmg c~mpames as 
the market price or value of iron ore for that season and 1s the value 
used by the State Department of Taxation in determining the various 
taxes on the mining industry in Minnesota. 

It appears that for the year 19_51 the market price or value ~as 
established by contract entered mto between the Cleveland-Cliffs 
Iron Company,* a large producer of ore and a purchaser of ore. The 
Cleveland-Cliffs Iron Company has established the market price in 
other years as well, although the testimony indicated that different 
companies established the market price or value in different years. 
It appeared from the testimony that all mining companies accept this 
market price as the price of ore which is produced and sold during 
the season, and it appears that once the market price has been estab­
lished, other mining companies recognize that price as one sufficient 
to produce a profit and thus be an incentive for the production of 
iron ore for that season. 

The Cleveland-Cliffs Iron Company is engaged largely in mining 
of ores requiring bene:ficiation, and since the combination of mining 
and bene:ficiation is high cost, it appears to the Commission that the 
price established by the Cleveland-Cliffs Company would be relatively 
high because of the high cost of their mining, plus beneficiation; and 
furthermore, since the company mines ore primarily for sale to others, 
not being manufacturers of steel, it might logically follow that other 
mining companies could produce and sell ore profitably at that price. 
Of course, it is an advantage to the State of Minnesota from a tax 
standpoint to have the market price or value high since it would 
follow that tax proceeds would be higher. 

Owners of some of the numerous small independent mining com­
panies which are producers of iron ore for sale only, and not tied 
in with any steel manufacturer or processor, appeared before the Com­
mission; and included Mr. Harrison of Pacific Isles Mining Company 
and Mr. Moore of the W. S. Moore Company. They stated that their 
great interest was ~ having the market price. of ore as high as possible 
since they are selling ore, and they unequivocally asserted that in 
their opinion the price at the Lake Erie ports upon which the value 
of the ore is b~se~ for tax PllrJ?oses i~ a real and competitive price 
and not an artificial or fixed price which resulted from a conspiracy 
or combination of large steel manufacturers. 

It was J?ointed out that t~e Oliver ~g Company, a subsidiary 
of the Umted States Steel, m 1951, sold mne million tons of ore to 
• An independent seller, 
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competing steel com~~ies. It is obvious that ~nited St8:tes St~el, 
which owns Oliver Mmmg Company, would be mterested m gettmg 
as high a price from this ore as possible since, of course1 steel manu­
factured by that company would compete with other steel companies 
in the sale of steel. In other words, Oliver Mining Company, in such 
case would be interested in having a high price1 which is also the 
inte;est of the State of Minnesota, viewed from a tax standpo~t. 
Cleveland-Cliffs Iron Company, represented by Mr. Bubb1 the assist­
ant controller of that company1 was also present. He testified as to the 
technique and procedure used in establish~g the market price for 
the year. He pointed out that Cleveland-Cliffs Iron Company pro­
duced and sold approximately 6,500,000 tons of ore yearly at the 
price established by the first substantial sale made each year. ~e also 
pointed out that the sales made to Ford Motor Company had m some 
years established the market price. 

The contracts that are entered into are1 in many instances, of a 
duration running up as high as five or more years, the reason for 
the length of term being that steel companies must know: their source 
of ore over a substantial period of time. The price of ore m those con­
tracts is agreed to be the price that will be established each ~ear1 so 
that it might be said that even il1 long-term contracts the pnce IS a 
negotiable one for each year, the contract simply being an agreement 
to furnish ore. 

The mining companies have consistently objected. to the use. of 
the current market price in computing the occupat10n tax~ which 
would be unnecessary if the price were controlled ~ecause m such 
case it could be depressed. In 19411 they protested vigorously before 
the State Tax Commissioner and produced testimony that or~ could 
be sold for only $4.05 per ton, whereas the current market. P;ice w~s 
$4.45 per ton, which was used by the State Tax Comin1ss10ner m 
computing the iron ore taxes. 

The Oliver Mining Company claimed that the use of th~ current 
market price for that year increased the ore tonnage value m excess 
of $10,000,000 with a corresponding excess in the ore t~ of over a 
million dollars. The State Tax Commissioner refused their ple~ an1 
used the ore market price which was established at the begmnmg. 0 

the year in any event, all of which indicates that t?e market price 
is not a controlled or fixed price in view of the foregomg. 

The foregoing statement covers years in which t~ere was no gov­
ernmental control in prices. However, we desire to pomt outdth~t. dtur­
ing the years 1942 '43 '44 '45 and '46 the Office of Price A mims ra-

1 ' ' ' · · D 'ng the tion froze the price of iron ore at the then Lake Erie pnce. Ul'l A 
Years 1947 '48 '49 and '50 the price was not regulated by the O.P .. · 

' ' ' Sbili't' gam However, on December 2, 1950, the Office of Price ta za ion a 
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exercised control over the price of iron ore until 1953, when controls 
were abolished. 

The use of the Lake Erie price does not affect the ad valorem tax 
with the force that it does the occupation tax. 

The ad valorem tax per ton based on the tonnage of ore in the 
ground in 1941 was $.012 and the Lake Erie price was $4.45, whereas 
in 1953 the average ad valorem tax per ton was $.023 and the Lake 
Erie price was $9.90. 

In 1941, with the Lake Erie price at $4.45, the average occupation 
tax pe1• ton produced was $.132, whereas in 1953, with the Lali:e Erie 
price at $9.90, the average occupation tax per ton produced was $.380. 
This comparison shows that under the occupation tax law, with its 
restricted deductible costs, the tax per ton increased even more than 
did the market value. 

The Supreme Court of Minnesota has sustained the use of the 
Lake Erie price in determining the ta1e base. The increases in the 
Lake Erie price have been in about the same ratio as those of wages 
and pig iron. 

Witnesses who appeared before the Commission and vigorously 
attacked the use of the Lake Erie price were unable to suggest to 
the Commission a better method of determining the tax base. 

In view of the foregoing it has been concluded that the use of the 
Lake Erie price has not been detrimental to the State of Minnesota. 

TABLE NO. 1 
ORE PRICES FOR VARYING IRON CONTENT 

CALCULATION OF LAKE ERIE SELLING VALUES 
(According to Formula adopted in 1925, and still in use) 

Standard Lake Erie selling values for iron ore, as quoted in trade journals 
and ore sales contracts, are per gross ton. of 2,240 pounds, delivered at rail of 
vessel at Lower Lake Ports and are based on the following classification and 
guaranteed base analyses: 

Old Range Bessemer 51.50% Iron Natural .045% Phosphorus 
Old Range Non-Bessemer, 51.50% Iron Natural 
Mesabi Bessemer, 51.50% Iron Natural .045% Phosphorus 
Mesabi Non-Bessemer, 51.50% Iron Natural 
High Phosphorus, 51.50% Iron Natural +.180% Phosphorus 

Price Adjustments for Iron Content Above or Below the Guarantee; All Grades: 
Selling values of ores of di!f er!lllt _ir!)n content than the base ores are deter­

mined as follows: T!J.e base :price. 1s diVIded by !>1,50, the number of units in the 
base ore. The result}llg quotient IS the )Jas.e umt value, used to determine addi­
tions to or sub~ractions from the base pnce, for iron contents above or below 
the base analysis, as follows: 
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When less than 51.50% and not less than 50.00% Iron: from the base 

price deduct, for each unit or fraction of a unit of iron less than 51.50% iron, 
at the rate of the base unit value. 

When less than 50.00% and not less than 49,00% Iron: from the price 
computed for 50.00% iron deduct, for the unit or fraction of a unit of iron 
less than 50.00% iron, at the rate of one and one-half times the base unit 
value. . 

When less than 49.00% Iron: from the price computed for 49.00% iron 
deduct, for each unit or fraction of a unit of iron less than 49.00% iron, at the 
rate of two times the base unit value. 

When over 51.50% Iron: to the base p;rice add, for each unit or fraction 
of a unit of iron more than 51.50% iron, at the rate of the base unit value. 

Price Adjustment for Phosphorus: 
All ores containing .045% phosphorus, or less, are classed as Bessemer. 

Phosphorus content lower than .045% commands a premium, determined in 
accordance with the standard table of phosphorus values. All ores containing 
more than .045% phosphorus are classed as Non-Bessemer, Ores containing more 
than .180% phosphorus are classed as High Phosphorus. 
Penalties: 

In addition to the standard deductions applied for iron contents of less than 
50%, which are computed as above, arbitrary penalties are also exacted for high 
silica and for fine structure. 

Premiums for Lump Structure and High Manganese Content: 
Hard ores of high iron, low silica contents are often soid as iump grade, 

generally being priced as Old Range Non-Bessemer plus premiums for lump 
structure. 

Ores containing in excess of 5% natural manganese are recognized as stand­
ard manganiferous iron ores and are generally priced as Old Range 1'i[on­
Bessemer on the combined natural iron and manganese content, plus a premium 
for the natural manganese in excess of 5%. Ores containing bem:een 2% and!>% 
of natural manganese are also sometimes marketed as manganiferous at pnces 
which recognize some small value for the manganese content. 

Premiums for lump structure and high manganese content vary and are de­
tennined by negotiation between buyer and seller. 

Source-Minnesota Mining Directory 1954. 
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TABLE NO. 2 
Classification of Iron Ore Reserves in Minnesota 

TABLE NO. 3 
Iron Ore Reserves of Minnesota 

UNITED STATES 

CANADA 

SOUTH AMERICA 

WEST AFRICA 

MAP NO. 1 
Locations and Distances of Foreign Sources of Iron Ore 

LABRADOR-QUEBEC, CANADA 

MAP NO. 2 
Distances of Labrador Ore to Centr~I and 

Eastern Ore Consuming Districts 

VENEZUELA, SOUTH AMERICA 

MAP NO. 3 
Concessions in Venezuela 
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RESERVES 

The term "RESERVES" means the iron ore in. the ground, other 
than taconite, which can be mined and is either· merchantable· iron 
ore in its natural state, or by present methods of benefi.ciation can 
be made into merchantable iron ore, suitable :for use in the manu­
facture of pig iron and steel; and mined ore in stockpiles, 

On May 1, 1921, the estimated iron ore reserves in Minnesota were 
1,311,410,779 gross tons. Since then and up to May 1, 1953, 1,402,-
292,000 gross tons have been shipped. In other words, the shipments 
exceeded the 1921 estimated reserves and yet on May 1, 1953, we still 
had estimated reserves of 915,183,000 gross tons. These facts have 
caused many people to believe that the mining companies have been 
concealing deposits of iron ore, which if disclosed would become troc­
able. This Commission has conducted hearings and made a thorough 
investigation of the matter in an effort to determine whether this 
belief has foundation in fact. 

In Minnesota, prior to 1908, the local assessors estimated the ton­
nage of ore in the ground and made the assessments. Under the local 
assessor system there was no uuiformity of method used fo.determin.~ 
the estimated tonnage or the value of iron ore; and because of this, 
many assessments had to be reviewed by the State Board of Equaliza­
tion. So, in 1907, after a joint Legislative Commission, appointed to 
investigate the best methods of taxing iron ore, had reported on this 
matter, a joint resolution was introduced in which it° was stated: 
"That the ore lands did not bear their just share of taxation and were 
gr~ssly undervalued for that purpose."1. 

In 1907, the Legislature abolished the State Board of Equalization 
and transferred all the duties and powers thereof to the Minnesota 
Tax Commission. The problem of valuing iron ore properties was 
studied by the Minnesota Tax: Commission; and in 1908 it devised a 
classification rate schedule of values on iron ore for operating (active) 
mines and prospects. The values were determined by the quantity 
and quality of the ore in the ground based upon the reports of ex-­
plorations furnished by the owners

1 
lessees or operators of the proper­

ty. The Tax Commission thought that these estimates based upon the 
reports so furnished, should be verified by disinterested and compe­
tent engineers before being accepted as substantially col'rect. 

On December 20, 1909, arrangements were made to have these 
estimates, furnished by the mining companies, checked by the staff 
of the University School of Mines. Although the Legislature has nev~ 

(1) Repol't of Minnesota Tax Commission, 1908, p. 110. 
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enacted a law requiring the use of this system, it has been followed 
ever since.2 The system works in the following manner: -

About November 15 each year, the Mining Division of the De­
partment of Taxation makes a preliminary study of active mines, 
which the Department wants the School of Mines to review. These 
lists are discussed with the engineers of the School of Mines and 
mining companies. After these discussions a list of the mines of each 
of the major operating companies is submitted to the School of Mines 
with the request that those properties be reviewed by them as of 
the next assessment date (May 1). At the same time a letter is 
sent to the mining companies requesting that they submit to the 
School of Mines then own estimates on the selected mines operated 
by them, together with all computations, drill records, maps and cross 
sections. The mining companies are requested to send in this informa­
tion during the :fir~t ha~£ year, and as far as we can ascertain, they 
have always complied with the request as promptly as possible. 

It should be noted that the open pit mines do not :i:emove iron 
ore durfr:g the winter months, hence the estimates made in the winter 
generally reflect the tonnage in the ground when the next operating 
season begins about May 1. Allowance is made for any shipments 
made in early spring prior to May 1. 

Underground mines operate all year, and £or this reason the Pioneer 
Sibley, Zenith and Soudan underground mines on the Vermilio~ 
Range are checked every year. 

On inactive mines, or on so-called reserve properties there is no 
necessity for checking each year because the estim;ted tonnage 
remains the same, unless some additional drilling has been done in 
which event the new drill records are checked and the property' re­
estimated. 

The mining companies furnish the School of Mines with cross­
sections of the ore bodies based upon the exploratory drilling and other 
information which is disclosed by operations, either on the property 
itself or adjacent properties. These cross-sections are vertical sec­
tions through the deposit from the surface down to the bottom of 
the explor~tory drilling, ~nd in some case~ beyond, based upon the 
interpretation of the engmeers and geolog1Sts as to how the forma­
tions lie and ho_w the different layers ~onform with each other. In 
these cross sections a:e placed the ~ holes, in most cases with 
the analyses generally m the ore body itself, at 5 foot intervals. From 
these analyses the engineers, to the best of their judgment outline the 
layers of the different materia~ constituting the ore form;tion. These 
areas are then run, to determme the total area in the section for the 
(2) Interim Commission on Iron Ore Tax Report, 1941, pp. 40-52. 
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different layers. The engineers at the Schooi of Min.es sqmetimes 
increase the volume of material in the estimate made by the mining 
companies and these situations are adjusted by conferences. between 
the engineers of the School of Mines and the mining companies. 

From these cross-sections the number of cubic feet of ore forma­
tion is figured and on the Mesabi and Cuyuna Ranges the total cubic 
footage is divided by 14 to determine the tonnage, The mining com­
panies, in computing their estimates on the Mesabi and Cuyuna 
Ranges also use 14 cubic feet per ton. This formula does not apply 
to the Vermilion Range, for in the Soudan Mine on the. Vermilion 
Range, 10 cubic feet per ton is used; and in the Pioneer, Sibley and 
Zenith, 11 cubic feet per ton is used. This is due to the difference in 
specific gravity of these various ores as found by experience. The 
estimates are all based on ore "in place" in· the ground and undis­
turbed. Heaviest of all is the Soudan ore, very dense and hard, and 
high in iron. Next comes the ore at the Ely mines, part of which is 
hard ore. The last, and by far the largest group, is made. up of the 
Mesabi and Cuyuna ores, which average out about 14 cubic feet per 
ton. .. 

The gross tonnages computed in the foregoing manner. are tht;ri 
classified as to quantity and quality according to the ~0;1stituent~ m 
the analyses, as to dried iron content, phosphorus, silica, alununa, 
manganese, moisture and natural iron and then compute.d as to the 
tonnages of Bessemer or non-Bessemer are. Bessemer ore IS that con~ 
taining .045% or less in phosphorus. In case the phosphorus e:x:ceeds 
.045%, the ore is non-Bessemer. 

With the limited personnel available to the School of Mines, it 
is making an inspection of each active mine about every two to four 
years, except the underground mines which are checked every ~ear. 

The present system for estimating reserves is the best that has been 
devised, and our investigation leads to the conclu~ion t_hat the pres:~t 
Tax Commissioner is placing all known iron ore m Mmnesota, on· e 
tax rolls. 

The fact that reserve estimates do not diminish in the samf ra_ti.o 
as the shipments made, can be accounted for by seve~al ~c ors. d 
No one can accurately determine the amount of iron ore ID t • e f 0W:,. 
unless extensive drilling has been done in the ore body l° be es 

1
; 

mated, and even then an accurate estimate cannot b? rna e 
0
;:~~e 

the areas between the drill holes may, when actually :nnned, 8\hods of 
or less ore than shown by the drilling estimate. New me . 
b fi · t· h . . · s to produce mer­ene cia 10n ave enabled the mmmg compame . d . th-
chantable iron ore from are bearing bodies formerly consiFde. re · wor le 
less and not classified as reserves in the former estimates. or examp ' 
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the Mary Ellen Mine at Biwabik was abandoned in 1930, because 
the ore body remaining could not be processed commercially by any 
known method at that time. However; because of the development 
of the heavy media concentration process, it was reopened in 1948, 
and has been producing 300,000 to 400,000 gross tons per season, and 
has a sufficient reserve to last several years. This is just one instance 
of many on the range where millions of tons of iron ore have been 
added to the reserves and placed on the tax rolls because of new 
mining techniques. 

It also appears that after preliminary drilling has been done and 
years later when the companies prepare to open up the reserve, addi­
tional extensive drilling is done to determine more closely the oper­
ating limits of the open pit. These additional drillings, in most in­
stances, disclose more tonnages which are added to the reserve esti­
mates, As an example of this situation, we have the estimates of the 
Auburn-Great Western Mine. For many years prior to and up to 
May 1, 1949, the estimated tonnage was 8,389,000 tons. In the year 
1949 the Oliver Mining Company drilled 33 new holes to an average 
depth of 200 feet, and from the new drill record the School of Mines 
increased the tonnage to 11,604,000 tons, or an increase in the prior 
estimates of 3,215,000 tons. This is just another instance of many 
that have happened on the range. It should be noted that since May 
1, 1921, the estimated tonnages on the Cuyuna Range have by drill­
ing and new beneficiation processes, increased from 25 million to 42 
million tons in spite of shipments made from that range. 

These factors; new beneficiation techniques, additional drilling and 
the reserves on the Cuyuna Range, account, at least in part for the 
fact that the reserve estimates do not diminish in the same' ratio as 
the shipments made. 

The Commission's investigation discloses that during the past 30 
years, because of the new techniques and additional drilling, there 
have been two tons of ore added to the reserves £or each three tons 
shipped. Professor John W. Gruner, Geologist at the Universit f 
Minnesota, claims that this ratio of two tons added to the rese y 

0 

for each three tons shipped will not be maintained and that w rves, 
hi . d. . . h .dl d c can expect t s ratio to lllllllIS very rap1 y, uc to the increasin(J' d th 

of mining, the decline in average grade of ore and in the siz 
O 

fepth 
• · h d' e o e remauung ore o ies. 

It should be noted, however, that the tonnage of co" t 
hi d · · · d th f hi h d ...,.cen rates 

s ppe . is ~•easmg :n h at ~ _g gra e direct shipping ore is 
decrea~mg. fe recoMir. s s ow t at 1n 1920, only 12% of tlie iron 
ore shipments rom nnesota were concentrates wher • 1953 
they were 33%; while in 1920, the shipments ~£ dir::: 

1
:. • ' 

ore were 88%, and in 1953 were 67%. s ippmg 
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The reserves of merchantable iron ore in the State of Minnesota, 
as of !day I, 1953, are shown in the following table prepared by the 
Commissioner of Taxation. 

TABLE NO. 2 

CLASSIFICATION OF IRON ORE RESERVES OF MINNESOTA 
AS OF MAY 1, 1953 

Mesabi Vermilion Cuyuna 
Classification Range Range Range Total 

Direct O.re: 
Open Pit • • • • • • • 469,656,000 10,614,000 4S0j270,000 
Underground . . • 199,550,000 12,989,000 24,559,000 287,098,000 

Total. • • • • • . • • 669,206,000 12,989,000 35,173,000 717,868,000 

Concentrate: 
Open Pit • . • • • . . 128,807,000 
Underground • . . 41,837,000 

8,370,000 
1,290,000 

137,785,000* 
48,127,000 

Total .......•. 170,644,000 9,660,000 180,912,000* 

Total Ore: 
In Ground . . . . . . 839,850,000 12,989,000 44,833,000 898,280,000* 
In Stock-pile. . . . 15,648,000 297,000 918,000 ·. lil;903;00ot 

Total. . . . . • . • . 855,498,000 13,286,000 45,751,000 915,183,000*t 

Note: The.above figures represent the total estimated iron ore reserves in gross tons ae of tlillY 1, 
1953, and mclude the reserve tonnages shown in Table No. 3 1111 of that da~, together with the 
tonnage of ore on State lands that were not under Jenae as Of May 1, 1953. 
• Includes 608,000 tons Jn Fillmore County District. 
t Includes 40,000 tons in Fillmore County District. 
Authority: Oo~piled by the Mines Experiment Station from the recordf! of the :Minnesota Depart­
ment of Taxation. 

TABLE NO. 3 

IRON ORE RESERVES OF MINNESOTA 
(May 1, 1920 to May 1, 1953, inclusive) 

Estimated Reserve Tonnage (Including Stockpiles) in Gross Tons 

Year Mesabi Vermilion Cuyuna Fillmore 
May 1 Range Range Range Countir Total 

1920 1,305,926,735 10,927,844 24,819,959 1,841,674,588 
1930 1,154,434,031 14,250,540 66,542,939 1,285,227,510 
1940 1,139,314,272 13,841,272 65,431,104 1,218,586,648 
1945 973,129,581 12,715,183 59,787,900 1,045,632,664 
1950 923,769,792 13,183,901 48,415,199 589,000 980,957,892 
1951 906,225,928 12,110,218 41,869,807 913,165 961,119,118 
1952 869,104,825 12,965,994 44,808,481 574,908 927,454,208 
1953 855,380,607 13,286,060 45,751,154 647,500 915,065,321 

Source: Department of Taxation, 

All of the foregoing reserves refer to the so-called standard merchantable 1re 
and do not include taconite. For taconite reserves, see the section on tacom e, 
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The reserves of fron ore in the other states of the union and those 
in foreign countries, some of which may be competitive with Minne­
sota iron ore, are as follows: 

UNITED STATES 
ALABAMA 

Red ore 1,000,000,000 gross tons running from 31 % to 37% dried 
iron.1 There is also some low grade brown and grey ore. The bulk of 
the Alabama ore is located in Jefferson County at or near Birmingham. 
The mines are all underground and production is about 8 million tons 
annually. U. S. Steel and Republic Steel are the big producers. The 
Birmingham area also has large deposits of coking coal and of lime­
stone, the fluxing material used in making iron. This is the reason 
why the U.S. Steel Co. has a large steel plant at Birmingham where 
this low grade ore is utilized.2 It is doubtful whether or not this ore 
would be usable without these materials being near at hand. At 
present, the entire output of these mills is used in the southeastern 
area of this country. 
(1) State De1n:irtrnent of Revenue, Montgomery, Alabama, 9/21/51. 
(2) Sub-committee inspection, April, 1952, 

CALIFORNIA 
122!658,00~ gross tons running 50% to 60% dried iron.1 These 

deposits conSist of HEMATITE AND MAGNETITE in small shal­
low deposits in about ten different areas in the stat/ Production is 
around 500,000 tons annually and most of it goes to the Kaiser Plant 
at Fontana. 
(1) Iron Resources of California, Bulletin No, 129, Part N. p. 217 April 1948 · d b S 
Division of Mines. ' • • • issue Y tnte 

MICHIGAN 
This is the second largest iron ore producing district in the u 't d 

States, with an a~nual production of about 12,000,000 tons. On J:n~­
ary 1, 1954, the iron ore reserve was estimated at 154 057 254 
tons (running 50% to 60% dried iron).1 Most of the ir'on 0;ro~s 
Michigan is deeply imbedded and is mined by underground the dm 
Michigan also has an abundant supply of iron beann· g romke allo sd. 
"J "hih' ht ·u CC e asper w c 1~ somew a sun ar to our Minnesota "Taconite." 
The Cleveland-Cliffs Company and the Ford Motor Co hav t d 
a plant at Humboldt, Michigan to process Jasper fro~ a e erec \ 
and are in production.2 It is doubtful that Michigan ~ open .g1 
cause of the depth of ore bodies, be able to increase its prodi;:i~n :~ 
(1) Minnesota Mining Directory, 1954. 
(2) Skillings Mining Review, Oct. 80, 1954, 
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any great extent, beyond the increase due to future concentrates 
made from Jasper. 

NEW YORK, PENNSYLVANIA, NEW JERSEY 
1,600,000,000 gross tons of crude low grade ore requiring concen­

tration. Production of these three states averages about 3,000,000 
tons of concentrates annually,1 which 1·equires sintering before blast 
furnace use. The concentrate produced is about one-third of the crude 
ore mined. 2 Most of the mining is underground, but there are a few 
open pits. Moderate expansion may be expected. 
{1) U. S. Bureau of Mines Minerals Year Book, 1949. 
(2) The Mineral Industries of New York State, 1950, Department of Commerce, 

TEXAS 
139,000,000 gross tons of crude low grade ore requiring beneficia­

tion, 1 This is a brown ore and the Lone Star Steel Co, in the Dainger­
field area, Mouis County, is producing from open pits around 500,000 
tons annually. This ore is beneficiated by washing, calcining and 
sintering. 2 Om occms in thin seams, and is of low iron content. 
(1) U. S. Department of Interior Geologicnl Survey Map 3-212-1947, Iron Ore Depos!w of Western 
United States by Carl E. Denton and Martha D. Carr. 
(2) U. S. Bureau of Mines Minerals Yearbook, 11l4ll, page 15, 

UTAH 
150,000,000 to 175.,000,000 gross tons direct shipping ore running 

from 45% to 50% natural iron.1 Utah produces from open pit mines 
about 2,500,000 gross tons annually. This ore is used in ir?n 9:1d 
steel centers located at Provo and Geneva, Utah; Fontana, Caillorma; 
and Pueblo, Colorado.2 Some expansion of Utah iron mining is to be 
expected in future years. 
(1) Utah Tax Commission 9/21/51, 
(2) U.S. Bureau of Mines Year Book 1949, p, 15. 

WISCONSIN 
. On Janua1y 1, 1954, 6,500,000 gross tons direct shipping ?re, run­

mng 50 % to 60 % dried iron.1 This ore is all on the Gogebic Range 
and can only be mined by underground method. 
(1) Minnesota Mining Directol')I', 1954. 

WYOMING 
!54,~00,000 gross tons running 50% natural iron.1 This is a ~ect 

shippmg hematite ore. The Sunrise Mine in Platte County is the 
principal producer, averaging about 500,000 tons annually from und~r­
gmund operations. 2 All of this is used at Pueblo, Colorado mills 
of the Colorado Fuel & Iron Company. 
( 1 l Same referenee as Texas. 
(2) U. S. Bureau of Mines Minerals Yearbook, 1949, 
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CANADA 
LABRADOR-QUEBEC 

Proved reserves of 418,000,000 gross tons of iron ore running 54% 
natural iron. For full details of this field, see pages 124 to 130. 

MICHIPICOTEN 
(Mines of Algoma Ore Properties, Ltd., Ontario, Canada.)1 

Algoma Ore Properties Ltd. is a Canadian company wholly owned 
by Algoma Steel Corp. Ltd., formerly using ore from the old Helen 
Mine. This mine, near Michipicoten Harbor, on the north shore of 
Lake Superior'" was a producer of hematite ore, which was mined out 
by 1918. A large ore deposit had been found by drilling, 14 miles north 
of the Helen Mine, of a different type of ore, known as siderite, a 
carbonate of iron. This was called the New Helen Mine. Operations 
were suspended in 1921, due to inability to compete with Mesabi ore, 
and the mine was inactive until 1937. In that year the Ontario Gov­
ernment granted a subsidy of 2 cents per won unit (or $1.00 per ton 
on ore having 50% iron) to producers of iron ore sinter within the 
Province of Ontario. 

Mining operations were then resumed, and sintering machines were 
installed 3 miles from the mine, replacing the old revolving tubes 
formerly used £or roasting. Drilling had resulted in finding an ore 
deposit 200 feet wide and 3,000 feet long; and as to depth, the holes 
extended to 2,000 feet, still in ore. Other important ore deposits in 
that area have also been found by drilling. 

Ore is crushed to 4 ½ inch size at the mine, and is transported to 
the sinter plant by aerial tramway at the rate of 120 tons per hour. 
There the ore and coke are crushed to ¼ inch size or under, and mixed 
the ratio of coke to iron ore depending on the sulphur content of th; 
ore. Since the sulphur is not wanted in the sinter, and will aid in 
furnishing the heat needed for the sintering operation its presence 
in the ore is thus tumed to good advantage. ' 

An important feature of this sinter lies in the fact that it is prac­
tically self-fluxing, that is, not requiring the addition of much further 
lime in the form of limestone in the blast fumace charge. This is shown 
by the 1953 analysis of the sinter, which is as follows: 2 

Iron ............... 49.44% Lime .............. 2.62% 
Manganese ..... , ... 2.80% Magnesia. . . . . . . . . . . 7.90% 
Phosphorus ...... • • • ,024% Gain on i1m;tion 80"'-

11 59% 
t,~ • • • • • • 70 

Silica ...... • • • • • • • · • o Moisture ........... 1.16% 
Alumina . .. • .. . . . . . 2.56% 
(1) Annual Report of Ontario Department of Mines-Vol. 60, Part Il-1951 
(2) A Survey of the Iron Ore Industry In Canada, 1958 by- W Keith Bu~k M' al R 
Division, • • , mer esources 
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In 1950, the sintering plant was operated at capacity most of the 
year, treating 4,800 tons of siderite ore per day and obtained a daily 
production of 3,300 tons of good sinter. The objective was one million 
tons for 1950 and that .figure was exceeded. The 1953 production was 
1,166,832 tons. 

The sintering plant as expanded in 1952-53, has a capacity of 1.5 
million tons annually. Of the 1953 ore shipment, 891,381 tons went 
by rail to the Algoma Steel Plant at the Soo and the rest was ship­
ped by rail and boat to lower lake ports of the U. S. 

Ore disposal charts indicate that much of the Helen Mine ore 
goes to U. S. furnaces while the Algoma Steel Plant uses a part of 
the sinter from Helen Mine ore and a greater amount of Minnesota 
and MicrJgan ore. 

Current production rate gives 1.2 million tons of sinter from 1.8 
million tons treated: 

Reserves given in 1954 Canadian Mines Handbook publlshed by 
N orthem Miner Press, Ltd., Toronto, are as follows: 

Crude ore: 
Helen, Victoria and Alexander. . . . . . . . . . . . • . 50,000,000 tons 
Bartlett . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . 30,000,000 tons 
Goulais. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1501000,000 tons 
Side1ite Hill. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100,000,000 tons 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 330,000,000 tons 

Assuming the same ratio of two tons of sinter to three tons of crude 
ore, as shown above, would indicate a total reserve of over 200,000,000 
tons of sinter. • 

Further expansion is indicated in this field. 

STEEP ROCK 

This area was visited on June 10, 1952, by a group including several 
m?rr_ibers of the Interim Commission, and a number of engineers and 
mmmgmen. 

The iron ore deposits of this region are 120 miles west of Port 
Arthur, and 60 miles north of Ely, Minnesota near the line of the 
Canadian National Railway, just north of the Village of Atikokan. 

Early in the 1900's, prospecting work was done near Steep Rock 
Lake, and iron ore was found by test-pitting. This area was inactive 
for many years. It was not until 1937 that active exploration a?d 
development work started in earn.est. Since the major ore deposits 
:"ere found by winter drilling through the ice on Steep Rock Lake, 
1t was found that the first task was to provide a diversion channel 
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for the waters of the Seine River, which entered the lake from the 
northeast, to a parallel watercourse two miles west. The? CaIJ?,e ~he 
task of pUihping out part of Steep Rock Lake, to pernnt s~nppmg 
the muck and clay from the Errington (or "B") ore body which had 
been outlined by drilling. 

This part of the drainage was completed _by .1943, and r~moval. of 
lake-bottom mud and clay was carried out m tune to perrmt a ship­
ment of 500,000 tons of ore in 1945. 

The pit area was enlarged, and in 1946 the production was in­
creased to 830,000 tons; 1947, 1,200,000 tons; 1948, 680,000 tons; 
1949, 1,130,000 tons; 1950, 1,215,000 tons; 1951, 1,325,000 tons; 
1952 1274,666 tons; 1953, 1,301,377 tons. Production is expected to 
incre~s;, Reserves have been variously estimated at widely diverse 
amounts. The figure of 132,000,000 tons, given by the company's 
engineers in June, 1952, is evidently a conservative estimate of the 
five known ore bodies in the Steep Rock group. The ore is high grade, 
direct shipping ore, averaging from 50% to 60% iron. At present 
this ore goes mainly to U. S. furnaces. 

Stripping of the "A" ore body is under way, and another ore area is 
being explored by drilling. When these two ore bodies begin shipping, it 
is expected that production will be greatly increased; however, in view 
of the fact that the "B" ore body, which had, since 1944, produced 
nearly 7,000,000 tons from the open pit, will shortly be mined by 
underground methods; and that the other ore bodies will follow a 
similar routine as to ore below a depth of 400 feet below lake level; 
it does not appear that the yearly production rate will greatly exceed 
3,000,000 tons. 

As drilling progresses on the areas not yet fully explored, the fore­
going total of 132,000,000 tons in reserve may be somewhat increased. 
In this connection it should be noted that the figure of 132,000,000 
is made up of both "proved" ore and "probable" ore, thus making 
substantial allowance for future discovery ore. 

SOUTH AMERICA 
BRAZIL 

Brazil has large reserves of iron ore located about 350 miles north 
of Rio de Janeiro. Estimates vary but those of the Brazilian Geolo­
gist Dr. L. J. Moraes, give the following figures for ore reserves in 
the 'state of Minas Geraes, where the iron ore is located: 1.5 billion 
tons of compact hematit~ averaging 65% iron or over: 3.5 billion 
tons having 55% to 60% non and 10 billion tons having 30% to 50% 
iron. 
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These large reserves have not been extensively developed mainly for 
two reasons viz: political instability and long distances from the 
mines to the'two seaports, Victoiia and Rio de Janeiro, Also it is about 
5 000 miles from Rio de Janeiro to Baltimore, or more than twice the 
distance from Venezuela to Baltimore. 

Since the extensive ore developments in Venezuela were started 
there has been little in the news regarding Brazilian ore developments. 
Although some Brazilian ore has been shipped to the United States 
for years past, it has reached 1,000,000 tons in only two years, 1951 
and 1952, and then dropped to 458,000 tons in 1953 . 

It now appears that the iron ore development of Brazil, beyond 
their own requirements, may be delayed for an indefinite period. 

CHILE 

Chile's 1951 reserve was reported at 72,000,000 gross tons - 60% 
iron open pit direct shipping ore.1 Recent reports on the once large 
El Tofo iron mine of Bethlehem Steel indicate a rapidly declining 
reserve with greatly increasing costs. Some of the large ore boats 
formerly used for Chilean ore are now transporting Venezuelan ore 
and indications are that the El Tofo mine is rapidly nearing exhaus­
tion. 
(1) Iron Age, Jan. 4, 1951. 

PERU 

In 1952 and early 1953 Marcona Mining Co., a subsidiary of Cyprus 
Mines Corporation and Utah Construction Co., developed an ore 
deposit in a 12 by 18 mile area near San Juan Bay on the western 
coast of Southern Peru. Drilling proved about 100,000,000 tons of 
60% iron ore. Early in 1954 it was reported that over 2,000,000_tons 
of Marcona mine ore were being delivered to U. S. Steel's Fairless 
plant at Morrisville, Pa., and their Tennessee Coal and Iron Co. 
plant at Birmingham, Ala.1 Other eastern firms were also reportedly 
seeking contracts for this ore. Part of the Marcona ore is to go to a~ 
new electric furnace under construction at Chimbote in northern: 
Peru. 

Republic Steel Corporation took an exploration option on 60,00~ 
acres of potential iron ore land also in the San Juan area of southern. 
Peru.2 

(1) Iron Age, May 20, 1954. 
(2) Engineering & Mining Journal, February, 1954. 

VENEZUELA 

Orinoco Mining Company, Cerro Bolivar, 500,000,000 tons of iron•_ 
ore proved, running 58% natural iron. Iron Mines Company of Vene-• 
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zuela at El Pao, 60,000,000 tons of iron ore proved, running 58% 
natural iron. For full details of this field, see pages 132 to 143. 

WEST AFRICA 
LIBERIA 

20,000,000 gross tons open pit, open hearth grade iron ore, run­
ning 68% to 70% chied iron.1 The iron ore deposits are located at 
Bomi Hills about 40 miles from the Seaport of Monrovia. Republic 
Steel Co. has the concession and is shipping the ore to the United 
States.2 In addition to the above reserve of high grade ore, there is 
also a substantial reserve of banded iron formation which may prove to 
be amenable to concentration. 

(1) Legislative Research Publication 29, August, 1950. 
(2) Scientific American, January, 1962, p, 62, 
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LABRADOR-QUEBEC, CANADA 
In the hemisphere-wide search for areas containing major deposits 

of good iron ore, mainly within the last ten years, two ~u?h areas have 
been found. One is in Labrador-Quebec, and the other 1s m Venezuela, 
and both contain large reserves of high grade ore. Both areas have 
their advantages and disadvantages of development and transporta­
tion. The area discussed here is that in Labrador-Quebec. 

Quebec Province covers a very large area! bounded 01: the west 
by Hudson's Bay, James' Bay and the Provmce of Ontano; on the 
north by Hudson's Strait and Ungava Bay; on the east by Labrador 
and the northeast arm of St. Lawrence Gulf; and on the south by 
Lake Ontario, the Northeastern States of United States, New Bruns­
wick and the St. Lawrence Gulf. 

Labrador, a part of Newfoundland, but separated from it by a 
narrow strait is bounded on the west and south by Quebec and on 
the east and ~orth by the Atlantic Ocean. For nearly 300 miles, the 
southern boundary follows the 52nd parallel and then follows a very 
irregular and winding path defined by_ the height ~f land or water­
shed separating the :fiowage westward mto Hudson s Bay and north­
ward into Ungava Bay from that going eastward into the Atlantic 
and southward into St. Lawrence Gulf. 

Concession Areas. Of the two principal concessions in the area 
here considered, the one in Labrador covers about 20,000 square miles, 
held by Labrador Mining and Exploration Company, Ltd.; and the 
other covers 3,900 square miles in Quebec and is held by Hollinger 
North Shore Exploration Company, Ltd. By agreement, the :final 
Labrador grant must be confined to 1,000 square miles and the :final 
Quebec grant to 300 square miles. About 213 square miles in the 
two grants have been subleased to Iron Ore Company of Canada, Ltd., 
by Labrador Mining and Exploration Company, Ltd., and Hollinger 
North Shore Exploration Company, as stated by W. Keith Buck, 
Mineral Resources Division, Canada, Department of Mines and Tech­
nical Surveys, Ottawa, in Skillings Mining Review, July 31, 1954. 
This is an area comparable with that of the Mesabi Range, Minnesota. 

Recent History, In 1937, Dr. J. A. Retty, a Canadian geologist, 
visited the area now being developed for mining. In 1942 the Labrador 
Mining and Exploration Company, Ltd., and the Hollinger North 
Shore Exploration Company, Ltd., were acquired by the Hollinger 
Consolidated Gold Mines, Ltd., of Montreal. Also in 1942, the M. A. 
Hanna Company of Cleveland was offered an opportunity to partici­
pate with Hollinger, and became the operating arm of the Hollinger­
Hanna Company. 

The Iron Ore Company of Canada, Ltd., was formed in 1949 to get 
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the new iron ore area into production. Other U. S. Companies, in­
cluding Republic Steel, National Steel, Wheeling Steel, Armco (Ameri­
can Rolling Mill Corp.) and Youngstown Sheet & Tube Corp., are 
all stockholders in the Il-on Ore Company of Canada, Ltd. The re­
maining interest is held by the Hollinger Consolidated Gold Mines 
Company, Ltd. 

Small portion of concession area is fully explored. Since the ex­
ploration in this area has all been done in the past few years,. under 
most difficult conditions,1 the portion of the concession areas that is 
fully tested is relatively small. Hence any statement or estimate of 
reserves means little without some description of the country itself, 
the companies interested in the venture, an account of the con­
struction work and plans for future development. 

Topography. The City of Sept Iles (Seven Islands) on the north 
shore of St. Lawrence Gulf is built on a delta of the Moisie River, 
which flows into the gulf a few miles farther east. Its name is taken 
from a group of seven small rocky islands outside the harbor. 

About eight miles north of Sept Iles, the rugged rocky country 
begins, with rapid streams and deep canyons. This continues for 
about 100 miles. At 150 miles north of Sept Iles, is the height of 
land, which here is at 2050 feet elevation. There is a slight drop in 
elevation north of mile 150 and from mile 180 to mile 330 the lakes 
seem to cover more area than the land between them. 

The height of land rises farther north, and northwest of the end 
of the railroad, it reaches an elevation of about 3000 feet. 

Climate at 55 degrees north latitude and 2,000 to 3,000 feet above 
sea level ranges from cool in summer to minus 50 degrees F. in winter, 
with plenty of wind. There are said to be two months of the ye~r 
without frost - July and August. The mining season is about six 
weeks shorter than in Minnesota. 

Ore storage, Dock and Loading Facilities. The forego~g fac~s 
were explained to the five members of the Commission and then: E~~­
neer by the mining officials who accompanied the group on their v1s1t 
to the iron ore area in September) 1952. They were: Mr. C. E. Mc­
Manus, Manager of Open Pit Mines, Hollinger-Hanna Company; Mr. 
Richard Geren, Chief Engineer; and Mr. E. S. Mallard, Assistant to 
General Manager of Minnesota Mines, the M. A. Hanna Company, of 
Hibbing, Minnesota. The group went by plane from Montreal to Sept 
Iles and from there to Knob Lake. 

These men also explained the following facts concerning the ore 
dock then under construction and now completed at Sept Iles. The 
(1) To 1953 every man, every machine and all supplies had to be brought in from either Mon 
Joli or Seven Islands by air. 
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dock has a 1,600 foot section for belt loading of ore into ships and a 
section for ship mooring for other shipping. This dock is of the most 
modem design2 and is equipped with all necessary facilities for 
efficient loading. · 

Operation. The loaded ore cars are sampled at the mines and the 
chemiqal analysis of ore in each car is known at the Seven Islands 
yard office before it arrives there. Cars hold from 90 to 100 tons as 
compared to the 75-ton ore cars used in Minnesota. Loaded cars 
from the storage yard8 are pushed up an incline to the mechanical 
dumper. Two loaded cars at a time are held in heavy clamps then 
rotated and dumped into a large bin or hopper, one of which was 
under construction. Under each hopper is a heavy apron type alloy 
steel feeder which moves the ore to a six-foot reversible conveyor belt. 
In one direction of the conveyor, the ore is discharged onto a belt 
system leading to the ship loading dock; or in the opposite direction 
to another belt system leading to stackers for placing the ore in stock­
piles when no vessel is at the dock £or loading. 

The Mining season will be limited by weather conditions to between 
five and six months, but the harbor will probably be open for about 
nine months. The ore in stockpiles can be used to extend the season 
of shipping by ocean. 

Ship Loading. The dock shiploader can be placed so as to load 
two widely spaced compartments of the ore vessel at the same time 
By shifting the movable loader, all compartments can be filled evenly 
without moving the boat itself. Loading of ore is at the rate of 6,000 
to 8,000 tons per hour. 

Railroad ~onstJ.•uction - Su~ply Sources. Company policy favors 
use of Canadian labor and sup~lies to the fullest possible extent. Steel 
rails from Sydney, Nova Scotia, are figured at about 100 000 tons~ 
including yard tracks and the 22 passing tracks which are' spaced at 
intervals of from 10 to 20 miles along the line: 55 main line Diesel 
locomotives came from London, Ontario. Four of these are used per 
ore train load of 10,000 tons. ~o thousand 98-ton ore cars were made 
by the Pullman Company. Ships brought railroad ties from distant 
places, many from ::r'exas. Much of the large amount of cement used 
came from a plant 1I1 Newfoundland. 

Construction. By October 1, 1952, steel had been laid to mile 64. 
Two rock tunnels had been completed; the first at mile 12 2 200 
feet lo~g and the sec.on~ farther north, 7 50 feet long. The ion' est 
steel bndge on the entire line, that over the Moisie River just abovegthe 
first tunnel, 725 feet long, had been completed. Grading had been 
(2) Steel piling for dock facing contains copper for resistance to • 
(8) The storage ya.rd for loaded ore cars is nearly a mile Jon .corroaio!'·. 
( 4) Rails a.re the heaviest rolled in Canada, weighing 182 lbs. ~e:'~~~f.rov1s1on for forty tracks. 
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completed to mile 164. Grading was continued into November, and 
track laying into December, 1952.5 

In the winter of 1952-53, a supply train, made up of tractor-trucks 
and heavy sleds, was used to move machines and equipment from end 
of steel, following the graded line to mile 164, then following along 
"tote-roads" the remaining distance to Knob Lake at mile 360. This 
speeded up the completion of the railroad building, and also the 
early development of the mine where the first ore is now being loaded 
into cars. By May 1954 all track had been laid and by July 1954 
ballasting had been completed and the railroad was :finished on 
schedule. 

Communications. The pole line from end to end of the railroad 
was completed in 1953 and teletype is in service. Voice communication 
is in use in railway operation. Mine communication is in use at Knob 
Lake and vehicles in the mining area communicate by radio. 

Water Power. A power plant has been built at Menihek Falls, 30 
miles south of the end of the railroad. This plant will furnish current 
for the mines, shops and the town of Schefferville,0 near Knob Lake 
and for upper end of the railway system. 

A second power plant was built at Marguerite Falls, 18 miles west 
of Sept Iles, to furnish current for the operation of dock and ore yard 
facilities and for the town. The group flew over the· Menihek p1ant 
site and also saw Grand Falls, about 70 miles east of Menihek River, 
where it is estimated that over 1,300,000 H.P. could be developed. 
Another possible future power source is at Eaton Canyon, 75 miles 
northwest of Schefferville, estimated to have a potential of 500,000 
H.P. This source has been leased by the mining company. 

The Airlift. With no roads or navigable streams, all travel during 
railroad construction was by air. This held tlrrough 1953, when the air­
lift made a new record as follows: Hollinger-Ungava Transport, 5,345,-
000 ton-miles; and chartered planes, 1,195,000 ton-miles. 69,590 pas­
sengers were transported by Hollinger-Ungava Planes in 1953 and 
about 40,000 tons of freight. 1952 air cargo included 60,000 bags of 
cement for the Menihek power project. Air transport for such cargo 
is costly. There was no other way to get the job done. 

Proved Ore Reserves, It was explained tha,t within an area of 
5-mile radius, with the center at Burnt Creek (north end of rail­
road) over 200 million tons of high-grade open pit ore have been 
proved by drilling. When the camp was located at Burnt Creek, the 
existence of any important nearby ore deposits was not known. 

Not far from this :first area is a smaller ore area. Other proved 
(6) Maximum grade going north, 1,4% for empty trains; going south ore trains, 0,4%. 
(6) Named for the Bishop of Labrador. ' 
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deposits within the concession bring the total estimate of proved 
reserve tonnage to 417.7 million tons as of 1950, averaging 55% to 
60 % dried iron. Within this total it is estimated that there are over 
40 million tons of ore having about 50% iron and 7½ % manganese. 

Ore properties visited by the Commission members include the 
following rather widely separated ore exposures: 

No. 1. An exposure in the Burnt Creek area, showing a yellowish 
(limonitic) type of ore at the outcrop, said to be of merchantable 
grade. 

No. 2. The property called Ferriman No. 2 showed a large exposure 
of :fine dark bluish hematite ore resembling the Mahoning· high-grade 
ore, both in appearance and analysis. This ore deposit was stated to 
be 3,300 feet long, with average width of 250 feet. The ore is of Besse­
mer grade, high in iron, with low phosphorus and very low silica. 

No. 3. Ruth Lake No. 3 shows a high ridge of outcropping iron 
ore in the form of crystalline limonite or goethite. Much of this is 
hard ore and should provide some good lump ore for use in open 
hearth plants. It is of a type readily broken and should be minable at 
low cost. 

South of No. 3 is another deposit called the Ruth Lake No. 1. This 
was said to extend about one mile in a north and south direction. 

Another deposit called the Ruth Lake Extension, lies south of Ruth 
Lake No. 1. 

The deposits seen by the Commission evidently contain ample ton­
nage ;for the first five years' production. 

While . some ~iters who have visited the Burnt Creek ore area 
several tunes, _give a figure for total reserves in excess of one billion 
tons, the official company figure of 1950 still stands unchanged at 
417,700,000 tons. 

~t. was n~ces~ary to prove up a definite minimum tonnage by close 
drilling to Justify the ye~ heavy expenditure for railroad, dock and 
power plants. That obJective was reached in 1950. Drilling done each 
ye3:r smce then. has been for the purpose of indicating areas within 
w~1~h subs~antml. t~nnages ?f. ore are likely to be found by close 
drillin~. Thi~ pre~ary drilling aids in the selection of the tracts 
that will be mcluded m the final grants from the Provincial Govern­
ments of Labrador and Quebec. 

In 3:ddition to the high-grade or~ deposits in the Burnt Creek area, 
there IS another area some 150 miles to the southwest, having large 
(7) :Mesabi Range, Hibbing, Minnesota. 
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deposits of a lower grade ore which can be treated by crushing and 
ordinary washing to produce a high-grade concentrate. 

The Oliver Iron Mining Division of U. S. Steel is repo1-ted to be 
carrying on extensive explorations in this area, 8 · 

Ore Shipments Started. 
Ocean Shipments. The first cargo of 20,000 tons of Labrador­

Quebec high-grade iron ore was loaded at the Sept Iles dock on July 
31, 1954, into S.S. Hawaiian° for the port of Philadelphia. The cargo 
was divided among the five U. S. companies previously named. 

The first Labrador-Quebec ore to reach the port of Baltimore was 
a cargo of 8,800 tons taken by S.S. Sirenes on August 20, 1954. The 
running time for the 1550 miles from Sept Iles to Baltimore was five 
days. This ore was trans-shipped by railroad 579 miles to the Armco 
Steel Corp. plant at Hamilton, in southwestern Ohio.10 

River Shipments. A recent article11 describes the loading of the first 
small cargo of Labrador ore into a canal-sized boat (Keydon), bound 
for Toledo. The boat left the dock at Sept Iles on August 2 with 2,170 
tons of iron ore for account of Armco's Hamilton, Ohio works,12 and 
arrived at Toledo, 1087 miles total distance, on August 9 after some 
delay en route. 

From July 30 to October 14, 1954, total shipments were 1,250,000 
gross tons. Canal-sized vessels averaging 2,300 tons each, transported 
150,000 tons to Buffalo, Ashtabula and Toledo. The ore went to 
Republic Steel, Wheeling Steel, Youngstown Sheet & Tube and 
Armco. Ocean vessels transported 1,100,000 tons to Atlantic coast 
ports. Of this amount 800,000 tons went by railroad to inland U. S. 
furnaces.18 

Comments. The Hanna Company pioneered open pit electric haul­
age at its Mesabi Chief Mine on the Mesabi Range many years ago 
when they electrified both the pit hauling system and the two-mile 
railway from pit to washing plant. With the abundant water power 
that is available, not too far from the mining operation, they may 
some day electrify the new railroad, reducing the freight cost. 

On completion of the Seaway, Labrador-Quebec ore can be delivered 
at Lake Erie ports at a water freight cost but little more per ton than 
tI?-at from Duluth to Lake Erie ports. The small difference in distance 
will_p~ offset by the higher average iron content of the Labrador­
Quebeifor.e,,_ 
(8) Skillings Mining Review, .Tuly 31, 1954, 
( 9) Skillings Mining Review, August 14, 1954, p, 5. 
(10) Skillings Mining Review, August 28, 1954, p, 7. 
( 11) Skillings Mining Review, September 4, 1954, p. 16. 
(12) Distance by R.R., from Toledo to Hamilton, Ohio, is 177 miles. 
(13) Skillings Mining Review, October 28, 1954. 
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The mine operating arm of the Iron Ore Company of Canada is the 
Hanna Compi:niy, whose Minnesota ore production fo;r the past three 
years was second only to that of the Oliver Division of U, S. Steel. 
Their past mining record, together with their notable success in 
building the 360-mile Labrador railroad under most difficult conditions 
and on scheduled time, plus the great potential of the new ore :fields, 
is proof of their ability to deliver a much larger annual tonnage than 
the 10,000,000 tons initially planned, whenever the need arises. 

The following map shows the distances from the Labrador-Quebec 
iron ore field to the Central and Eastern consuming districts of the 
United States. 
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MAP NO. 2-DISTANCES FOR LABRADOR ORE TO CENTRAL 
AND EASTERN ORE CONSUMING DISTRICTS 

NOTE: All land and water distances are in sta~te miles, 
and all land distances are via shortest existing rail routes. 
Courte81/ of M. A. Hanna. Oompa.nv 
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VENEZUELA, SOUTH AMERICA 
In February, 1954, 11 members of the Commission, the Director and 

Secretary made an inspection trip to the ore fields in Venezuela, name­
ly: Orinoco Mining Company (United States Steel Corporation) and 
Iron Mines Company of Venezuela (Bethlehem Steel Company). The 
following facts, information and notes of interest were gathered. 

Ownership and Procedure in Obtaining Concessions. All minerals 
and mineral rights in Venezuela are owned by the government. Lands 
lying within a National Reserve Zone require that concessions be 
obtained from the government and these have a time limitation of 
40 years. As to lands lying outside of a Reserve Zone, after permission 
is obtained from the government, claims may be filed by denounce­
ment, subject to a 50-year limitation, with option of renewal. 

Topography and Rivers. The country is crossed by the Orinoco, 
one of the great rivers of the world, draining a tropical area of about 
375,000 square miles. The Caroni River empties into the Orinoco near 
the site of the two ore transfer ports, described later herein. The 
known iron ore areas are south of the Orinoco and occur both east 
and west of the Caroni River. The area east of the Caroni River is 
mostly jungle country and west of the Caroni there is a marked 
change from jungle country to a great expanse of hills and plains, or 
savannas, with sparse vegetation. 

About 50 miles down the Orinoco River from Puerto Ordaz the 
river divides and discharges to the north and northeast through sev­
eral large channels called canos. The first is the Cano Macareo, and 11 
miles farther down stream this again splits into two channels, the 
westerly one being the Cano Maname, which empties into the Gulf 
of Faria. The three-sided area through which these and many other 
branches fl.ow to the sea is known as the Orinoco Delta. Its front on the 
Atlantic and the Gulf of Paria extends for some 200 miles the whole 
area being subject to overflow during high stages of the ri~er. 

The periods of high and low river level occur with great regularity, 
following the seasons with the annual low in March and the high in 
August. The weather ranges in temperature from 65 degrees up to 90 
degrees and the Trade Winds create a breeze almost constantly. 

Early History. The first company to examine the iron ore areas of 
Venezuela was the M. A. Hanna Company, who sent engineers into 
the interior in the early 1930's. Important deposits were found but 
the conditions at the time did not appear favorable and the co~ces­
sions were not then developed. 

Bethlehem Steel entered the field in the early 1940's and obtained 
concessions from the '( enezuelan Government, including the iron ore 
deposits at El Pao, lymg east of the Caroni River and south of the 
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Orinoco River. Their operating company is the Iron Mines Company 
of Venezuela. 

United States Steel began investigations of Venezuelan ore fields 
in 1945 and obtained concessions in the area east of El Pao and later 
in the area west of the Caroni River. They fol'l'ned the Orinoco Mining 
Company as their operating arm in Venezuela. 

Operating Companies. The operating companies will be described 
separately herein, discussing Orinoco Mining Company :first and Iron 
Mines Company of Venezuela second. 

ORINOCO MINING COMPANY (U.S. STEEL) 
In the area known as the Guayana region, Orinoco Mining Com­

pany holds the following concessions: (See Map No. 3.) 

Cerro Bolivar Ore Body - 500,0001000 tons proven by drilling on 
area being developed. 

Altamira and Rondon - unproven. Located to the northeast of 
Cerro Bolivar within a radius of 20 miles. 

Monte Bello, Monte Romero, Monte Paraiso and Monte LaGrulla 
- ton11age unproven. Located to the northeast of Cerro Bolivar 
a distance of about 100 miles. 

Piacoa - tonnage unproven. Located northeast of Cerro Bolivar a 
distance of about 120 miles. 

It was pointed out that there is a belt of hills containing iron ore 
formations 50 to 80 miles wide south of the Orinoco River which ex­
tends 350 to 400 miles to the east and an unknown distance to the 
west. 

Preliminary to obtaining the above concessions, an office was estab­
lished at Ciudad Bolivar and permission of the Venezuelan Govern­
ment was obtained to make a systematic survey of a region 80 by 
200 miles in area, which is about the size of the states of New Hamp­
shire and New Jersey combined. This survey was started by the com­
pany in 1945. 

The country was unmapped and uninhabited, except along the river · 
bank, or along the shores of small tributary streams flowing into the 
Orinoco. In 1946, :field parties were sent out to examine the hills which 
were most accessible from the 1·iver along the belt extending from 
Ciudad Bolivar down to the low swampy area near the ocean. Many 
small deposits of high-grade ore were examined during the first year 
of inv~stigation_, l;mt none was considered large enough to justify ex­
pl?rat10n by d:illing. The geological parties traveled on foot an1 sup­
plies were carried along on burros. Many square miles of dense Jungle 
country were examined and mapped in a preliminary way. The com-
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any was able to secure copies of three-dimensional aerial pictures 
t the possession of the Venezuelan Government, which were taken 
L the early 1940's by the U. S. Army in cooperation with that Gov­
:nment. These east-west :flights spaced 20 to 30 miles apart, covered 
mch of the area south of the Orinoco which was then being studied. 
1tensive study of these pictures, combined with the knowledge al­
~ady gained from the ground survey, indicated that a complete aerial 
ll'Vey would be valuable for furnishing accurate maps of the region 
nd for providing a complete set of vertical aerial pictures for topo­
raphic and geological study with the aid of stereoscopic instruments. 
. contract was let to the Fairchild Aerial Surveys, Inc., of Los Angeles, 
> take the pictures and submit accurate mosaic maps of the district. 
'he aerial photographic survey of an area of about 11,000 square 
riles was accomplished in 1947. 

Oliver Iron Mining Company obtained title to the Cerro Bolivar hill 
y denouncement, and soon afterwards acquired additional ore bodies 
n other hills in the vicinity known as Rondon and Arimagua. All of 
1e concessions of the district west of the Caroni River, being at that 
me outside the limits of a National Reserve Zone, were obtained 
y denouncement. After these discoveries, that part of the State of 
,olivar was also declared a pa.."i of the National Reserve, and further 
oncessions had to be acquired by negotiations with the Government. 

Cerro Bolivar. Cerro Bolivar is the only Orinoco Mining Company 
oncession developed and operating. The ore forms the top and outer 
b.ell of the mountain which is about 1½ miles wide and 4½ miles 
mg. The average grade of the ore ( dry analysis) is about 63. 5 % iron, 
.106% phosphorus, 2% silica, 0.11 % manganese, 1.90% alumina 
nd 5.20% loss on ignition. The moisture content probably averages 
bout 8%, The natural iron content is calculated to be about 58.40% 
:on. The ore is practically sulphur-free and does not contain any 
ther objectionable element. It is a mixture of hematite, limonite and 
small percentage of magnetite. The limonite has been formed by 

b.e weathering of the other minerals of the original ore rock. The ore 
1 generally porous and easily broken. It can be drilled easily with 
wkhammers or churn drills. In places the weathering has broken 
.own the dense, hard, laminated hematite and magnetite into loose 
and-like grains, which, although very high in grade will require 
intering or nodulizing to prepare a suitable product for' blast furnace 
melting. 

The highest point is 2,800 feet above sea level and the peak of the 
1ountain is 1,800 feet above the surrounding savanna. Samples of the 
ron ore picked at random by members of the Commission while on 
he mountain were brought back to Minnesota and sent to the State 
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Laboratory at Hibbing for analysis. The returns showed the dried 
iron content of those samples to be 67.50%. ~ 

The first mining on Cerro Bolivar is being conducted on three 
benches 50 feet wide which are now being cut near the summit. The 
plan is to mine from the top downward along the slopes of the moun­
tain. The operations will be the reverse of open-pit mining, where the 
iron ore is dug from excavations below ground level. There is no over­
burden and the ore deposits cover the surface of Cerro Bolivar down 
to an average depth of 250 feet. In some parts the deposit .of ore has 
cemented itself into more or less a solid mass and must be drilled and 
blasted to break the mass into sufficiently small pieces £or handling 
by mechanical shovels. For the actual mining of the ore, two electric 
shovels each having a dipper capacity of 8.0 cubic yards and one diesel 
shovel of 6.0 cubic yards dipper capacity are used. 

Towns built. Orinoco Mining Company has built new modem towns 
at both the river port (Puerto Ordaz) and at the mine site of Cerro 
Bolivar ( Ciudad Piar). The distance between the two towns, Puerto 
Ordaz and Ciudad Piar, is about 80 miles. The towns are complete 
with residences, schools, hospitals and other civic structures. The con­
struction work is now largely completed. Electric power, water and 
sewer systems, maintenance and service facilities, office and warehouse 
space, a radio communication system ai1d airports have been set up= 

Ore Carrying Railroad. Orinoco Mining Company's new railroad 
extends 90 miles from the western crest of the mountain, Cerro Bolivar, 
to the river port, Puerto Ordaz. The track is standard gauge, with 
heavy steel. Creosoted ties are imported from southern United States. 
Crushed stone ballast is used to a depth of 12 inches below bottom of 
ties. There are four long passing tracks and the capacity of the sys­
tem with high frequency radio control will practically equal that of a 
double track railroad. Two loaded trains per day will carry 5,000,000 
tons annually. Empty trains take the nearest passing track when a 
loaded train is approaching. The line is always clear £or loads. 

Highway. A good highway has been built by the company, p9:allel­
ing the railroad, connecting the mine and the river port. It was m the 
:final stages of completion when the Commission was there and drove 
over it from Puerto Ordaz to Cerro Bolivar . 

River Port. Puerto Ordaz, Orinoco Mining Company's ~ort, at _the 
northern end of the railroad, is on the south side of the Ormoco R~ver 
just west of the mouth of the Caroni River. At this port Cerro Bolivar 
ore is crushed and transferred to large ore carriers £or shipment to 
gulf or eastern United States ports. 

Power Plants. A power plant with two 2,500 KW el~ctric units ~as 
been built near the base of the mountain, Cerro Bolivar, to furnISh 
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electric current for the town and the mine. At Puerto Ordaz there is 
a steam plant with two 6,000 KW units, with provision for a third 
unit. Boilers are oil fired. 

Channel Dredging. In order to avoid a second transfer of ore and 
a second dock at seaboard, the Orinoco Mining Company decided to 
dredge a channel down the Orinoco River from Puerto Ordaz, then 
down the Cano Macareo to the ocean, at a cost of $18,000,000. By 
arrangement with the Venezuelan government the Company will be 
reimbursed by tolls charged for use of the channel or through its taxes. 
The dredging to 26 foot depth at low water was completed in August, 
1953. Recently the channel was deepened to 35 foot depth. It is likely 
that some re-dredging will be required each year to maintain the full 
channel depth at low water. 

Field Construction. Orinoco Mining Company began work of field 
construction in February, 1952. Early shipments of construction 
equipment to the port at Puerto Ordaz included that needed for rail­
road, camps, highway, etc. One year later, 7,000 men were employed 
on construction, 5,100 of whom were Venezuelans. All cement and 
petroleum products and most of the lumber, tools and minor supplies 
were Venezuelan products. Over 300,000 tons of equipment for use in 
construction of the whole project has been brought in by boat from 
the United States to Puerto Ordaz. 

The following information taken from U. S. Steel News, January 
1954, touches on some interesting bits of data about the Orinoc~ 
Mining Company project, given to the Commission members while in 
Venezuela. 

"The creation of such a large industrial project in such a short 
time is attributable, in part at least, to a policy of using Vene­
zuelan materials and manpower to the maximum extent possible. 
Contracts were awarded to some thirty Venezuelan firms which 
in turn, placed sub-contracts.with other Venezuelan companies.' 

"*****Throughout the penod of construction nationals (Vene­
zuelans) were put into skilled jobs as rapidly 'as they could be 
trained. (Schools were set up for training.) Venezuelans for ex­
ample, operated all twelve of the 2-cubic yard shovels that were 
used for excavation and grading. 

"In a similar manner, Venezuelans are being groomed for spe­
cialized minin~ company.jobs. Typi~al of such tasks is the opera­
tion of the Diesel-electnc locomotives which haul the ore cars 
from Cerro Bolivar to P~erto Ordaz. There are nine of these 
powerful 180-ton locomotives, and all of them will be manned 
by Venezuelans as soon as they have completed their training. 
Many nationals have been employed for the company's clerical 
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positions, and an increasing number, with technical . educations, 
are assuming engineering responsibilities." 

Operations. Ore operations begin at the top of Cerro Bolivar moun­
tain where the ore is right at the surface. The ore is loaded by power 
shovels into heavy trucks which travel down-grade to the railroad 
loading docks near the western summit of the mountain. Here the ore 
is transferred to the bins at the docks and from there is loaded into 
standard steel railroad cars for the 90-mile trip to the ocean shipping 
dock at Puerto Ordaz. Ore shipments are taken from the benches now 
being constructed for systematic future mining operations. Ore cars 
are of the 4-axle type, of 90 gross tons capacity, and are equipped 
with standard Westinghouse air brakes and an additional braking 
device for greater safety. Ore trains start from an assembly yard at 
the west end of the mountain top at an elevation of about 1,000 feet 
above its base. Trains move down a 3 percent grade for about 7 miles 
to the base of the mountain and continue mainly on down-grade to 
Puerto Ordaz. Locomotives are Diesel-electric, 180-ton 1,600 HP units. 
Three units are used to handle a train of 123 cars. The round trip 
running time from the assembly yard at mountain-top to Puerto 
Ordaz is about 8 hours. · 

Dock. The dock at the railroad terminal is located just west of the 
mouth of the Caroni River on the south bank of the Orinoco. Because 
of the 40-ft. variation in river level between wet and dry seasons, a 
floating type dock is used, being fully efficient and more quickly built. 
The dock is made up of three huge barges which carried their own 
equipment for setting up as a dock. The first barge came in during 
the month of May 1953, and within a week it had been set up and 
was being used for unloading supplies. The other two barges came in 
between May and September and were assembled, making a. very 
modern, sturdy and permanent loading dock, 1,000 feet long, designed 
to carry a ship-loader weighing 7 50 tons, plus a dock load of 300 
lbs. per square foot. 

T~e ore handling and storage system is designed to receive the 1;1111-
of-p1t ore in cars which are dumped in pairs by a rotary du11;1per mto 
a reducing crusher from which it is moved to a stockpile by bridge con­
veyor. The ore is automatically weighed while moving on the conveyor 
on its way to ship loading. 

Some of the outstanding features of the ore-handling system are: 

1. Capacity of 1.67 tons of ore per second. 
2. Size and speed of car dumper probably one of the most rugged 

ever built. 
3. Massive gyratory primary crusher installed in a pit over lOO 

feet deep. 
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4~ Reclaiming tunnels under the ore stockpile and the rotary plows 
for feeding ore to conveyor belt. 

5. Continuous automatic sampling system which takes ore from 
the traveling belt. 

6. Use of apron feeders with transfer belts for more uniform belt 
loading. 

7. Use 0£ a direct current variable voltage system from reclaiming 
tunnels to ship-loader. 

Total investment to ship first cargo of ore by Orinoco Mining Com­
pany was reported as being about $160,000,000. Orinoco Mining Com­
pany feels it must produce iron ore which it can deliver at Pitts­
burgh at a cost competitive with Minnesota ore and that any of the 
Venezuelan product in excess of 3 to 5 million tons per year would 
have to get into the Pittsburgh area where it would be directly com­
petitive with Minnesota ores, Early in 1954 the Company publicly 
offered the ore for sale F.O.B. vessel at Puerto Ordaz at $5.80 per 
ton for 58% natural iron. 

iRON MINES COMPANY OF VENEZUELA 
(BETHLEHEM STEEL COMPANY) 

About 38 miles south of the junction of the Orinoco and Caroni 
Rivers, the Iron ~~es Company of Venezuela have a deposit of iron 
or~ of about 60 million tons proven, on a mountain called Boccardo 
~ill. They also have some other concessions where the tonnage of 
iron ore has not been proven. (See Map No. 3.) 

The ore is hard massive hematite, 63% to 66% iron as shipped 
though on average drill hole samples it is expected th~t the whol~ 
deposit will average 63% dry or 58% natural. Samples picked up at 
random by members of the Commission were brought back to Minne­
sota and sent to the State laboratory at Hibbing for analysis. The 
reports showed the ore to be 68.50% dried iron. The hard ore is of a 
typ.e that ~ay be u~ed ei~her ~ blast furnaces or open hearths. The 
mam deposit now bemg lllll!-ed is a bowl-shaped formation about 2 600 
feet long and 1, 700 feet wide on top of a hill rising several hundred 
feet above the surrounding country. The center of the bowl-like for­
mation is filled with an overburden consisting mainly of clay with 
some igneous material, up to 425 feet thick, but averages 225 to 250 
feet, ~d must. be stripped before all the ore can be mined. The ore 
body itself vanes from a few feet to approximately 400 feet in thick­
ness. The mining method adopted is one of slicing off the top of the 
hill in benches about 42 feet high by standard open pit methods. 

Construction work. Actual construction work of the Iron Mines 
Company of Venezuela was started in February, 1941 but was brought 
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to a virtual standstill during and immediately following the war years. 
In Febl'Uary, 1947 the company acqllll:ed two properties on the Gulf 
of Paria known as the Valley of J amru.ca and the Valley of Carenero 
for use ;s a transfer station named Puerto de Hierro, or ''Iron Port." 
Construction was started here in May, 1947 and completed in July, 
1950. $.50 million was invested by the Company before the first cargo 
of iron ore was moved. 

Towns Built. The Company has built three towns or villages: El 
Pao at the mine site, Boccardo Hill; Palua, the port 38 miles from 
El Pao· and Puerto de Hierro which is the terminus for the river craft. 
Two-f~y houses are provided for workmen and single dwellings for 
foremen office workers and the staff. Practically all houses are of one­
story c~nstruction adapted to the tropical climate - cool, fully 
screened and termite proof. All have electric lighting, modern plumb­
ing and sewer connections. The villages are laid out with wide, well­
lighted hard surfaced streets. All water passes through moderi: tr:at­
ment plants before use. El Pao gets its supply from the Carom River 
pumped through a 23-mile, 8" pipe line to a reservoir of 11,000,000 
gallon capacity. Palua draws water from the Orinoco and Puerto. de 
Hierro draws water from a dammed-up mountain stream three miles 
away. 

Attractive schools have been built in all villages. The company pays 
all expenses of maintaining the schools, including teachers' salaries, 
books and supplies. However, appointment of teachers and all school 
administration are functions of the Venezuelan government. 

Clean sanitary commissaries are operated in all communities. These 
have walk-in refrigerated storage boxes for meat, fruit and vegetabl~s 
and are well stocked with groceries, shoes and dry goods, Space 18 

also made available for native merchants in the village. 
Many of the workers who were employed by the company durll!g 

the construction period have cleared tracts in the jungle along the rail­
road and highway. Here they have settled down on small farms where 
they raise corn, bananas, yams, beans and other fruits and vegetables 
for which they find a ready market in the villages. 

The three villages maintain medical service and hospitaliz~tion 
which is free to all employees and their families, Two doctors, with a 
staff of nurses, are in attendance at each place. Th~ G~vernment al­
lows only Venezuelan doctors and dentists to practice m Venezuela. 
Use of DDT and other precautionary measures have proved very suc­
cessful in combating malaria. 

In February, 1954 the company was running two shifts a d
1
a
1
y ~~ 

the mine in El Pao, -7:00 A.M. to 3:00 P.M. and 3;00 P.M. to : 
P.M. They have 67 employees from the States and about 1,200 
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Venezuelan nationals. They work six eight-hour days and get paid for 
7 days a week. For overtime, over 8 hours a day, or over 44 hours per 
week, they are paid time and a half and have 15 days a year vacation. 
Electric shovel operators are paid 38 Bolivars (about 30 cents to a 
Bolivar) a day; truck drivers -29 to 35 Bolivars a day; bull dozer op­
erators are paid 24 Bolivars a day. In addition the worker is entitled to 
certain "fringe benefits." If the company dismisses one who has worked 
for them for 10 years, he is entitled to advance notice and one month's 
pay; 5 months' compensation (15 days for each year worked), which 
is job insurance, giving him time to look for a job. 

Operations - Railroad, Docks, River and Ocean T1•ansport. At 
El Pao the ore is hauled down-grade by truck to a large crusher and 
goes into 70-ton railroad cars for shipment over the 38-mile railroad 
to the docks at Palua, about a two hour trip. Four trains daily of 36 
cars each are estimated to carry enough ore for the desired ultimate 
production of 3,000,000 tons annually. The Company's port at Palua 
is on the south bank of the Orinoco River, but is on the east side of the 
Caroni, near its mouth. Here the ore cars are unloaded into a large 
long storage pock~t cut out of solid rock. A tunnel running length­
wise underneath the pocket has a 48-inch belt conveyor onto which 
the ore is delivered by roll-type feeders that take the ~re from air­
operated chute gates in the tunnel roof. The tunnel conveyor dis­
charges the ore to a second 48-inch belt 537 feet long, placed at right 
~gles to the ore pocket. No. 2 conveyor, moving at 450 feet per 
mmute, extends onto a 416 ft. steel ship-loader which projects out 
beyond the dock over the river. 

Five 4,500-ton barges with 14 ft. loaded draft and one twin screw 
river vessel of 8,500 ton capacity at maximum draft are used to trans­
port the ore from Palua to tidewater (Puerto de Hierro). Commission 
members saw the twin screw river vessel being loaded the day they 
were at Palua. The barges are towed by 1,300 HP ocean-going tugs to 
Puerto de Hierro, where the ore is transferred to ocean steamers They 
travel via Cano Manamo past Pedernales and across the Gulf of Faria 
to Puerto de Hierro, a distance of 230 miles. Due to their greater 
draft, larger ship~ must travel the 395 mile route through the main 
channel of the _Ormoco - the Boca Grande - and up the coast. During 
the season of highwater they may return empty to Palua by the shorter 
Pedernales route. N o:mallr the barges will make the round trip from 
Palua to Puerto de Hierro m three days, as will the larger vessels when 
they can use the shorter route back to Palua. 

Communicatio1;1 with t~e outside world i~ mainly by airplane. The 
company has built an rur~eld at San Felix, 2 ½ miles from Palua 
which it maintains for daily use by commercial airlines. Puerto d~ 
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Hierro has daily connections by means of company launches, free to 
all, with nearby Guiria and its adjoining airfield. 

One of the major maintenance problems encountered is that of keep­
ing the jungle from encroaching upon the highway and the railroad. 
A gang of workers with machetes is kept busy cutting the growth. 
Experiments are now being conducted with chemical eradicators and 
weed killers. 

SUMMARY OF VENEZUELA, SOUTH AMERICA. 
Potential Reserves and Shipments 

While any present estimate of Venezuelan iron ore reserves within 
a distance of 400 miles from the coast would be conjectural, recent 
developments strongly indicate a potential reserve at least compara­
ble in tonnage to that of the Mesabi Range in 1900 with an average 
grade of ore higher than the Mesabi average. 

In any estimate of probable future shipments, the length of ship­
ping season has to be considered. In Minnesota the season is about 
eight months. Venezuela has conditions favorable for year-round min­
ing and transportation. 

Orinoco Mining Company plans to ship 3 million tons of o~e ~his 
year. Two million tons will go to the Fairless Works at Morrisville, 
Pa., and one million tons to Mobile, Alabama. By 1956 they plan 
shipping five million tons a year. The distance down the Orinoco 
River and Cano Macareo from Puerto Ordaz to the Atlantic Ocean 
is about 17 5 miles. Approximately seven days are required to m~e 
the trip from Puerto Ordaz to Morrisville, Pa. Based on operatmg 
only one eight-hour shift per day at the known rate of 6,000 tons per 
hour, Orinoco Mining Company can mine, move by rail to port and 
load into ocean vessels, 48,000 tons per day. Counting :fifty five-day 
weeks, or 250 working days per year, the present facilities c?uld then 
produce 12 million tons annually. Doubling the port capacity rould 
mean single daily shift production of 24 million tons per year without 
reaching the capacity of either the mine or the railroad. 

Iron Mines Company of Venezuela ship about 2 to 3 million to~s 
of iron ore to Sparrows Point, Maryland each year. Through. this 
substitution Bethlehem Steel is supplementing the declin~g Chilean 
supply. The Chilean ore was all open pit mining and achieve~ three 
~on tons per annum. The Sparrows Point plants w~re b~ilt and 
mtended to use foreign ore entirely. None of this ore bemg_nuned by 
Iron Mines Company of Venezuela in this development will be sent 
to Pittsburgh or to plants now supplied by Lake Port shipments. 

Notes of Interest, The Venezuelan law requires that a~ lea5t 7~% 
of the labor be Venezuelan. Their government has authonty to waive 
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that requirement during the construction and break-in periods. This 
applies up through clerical staff, through engineering staff, etc. The 
policy of the companies is to train the Venezuelans as far as possible 
and exceed the gove:rnment requirements wherever possible. The 
mining and oil companies operating in Venezuela have found the 
Venezuelans after being properly trained, are very efficient. The basic 
wage rates probably average about half those obtaining on the Mesabi 
Range, fringe benefits are more liberal and together closely approxi­
mate our labor costs. 

Under the Venezuelan law there is provision for Profit Sharing, 
which is as follows: Article 76 or the Labor Law (Nov. 3, 1947), pro­
vides that each enterprise is obliged to distribute among all its workers 
at least ten per cent of the net profits obtained by it during the fiscal 
year. This is a fringe benefit, But Article 78, which does not purport 
to limit Article 76} provides that the individual participation of each 
worker may :in no case exceed two months' salary or wages. 

The maximum profit-sharing by any company is two months' salary 
per worker and if a company makes such distribution to its workers 
it has satisfied all its obligations under the profit-sharing provisions 
of the Labor Law even though such distribution is less than 10% 
of the company's net profits for such year. 

If the mining company pays two months' additional salary per 
worker in a given year when 10% of its net profits exceeds such 
payment, it does not have to retain the excess for distribution in 
future years when it fails to ea:rn profits to permit a distribution of 
two months' salary per worker. 
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No report on the iron ores of Minnesota would be complete without 
a chapter on taconite. Many years of research by the Minnesota ~ines 
Experiment Station, the Battelle Institute and the mining companies 
are showing good results in the manufacture of high grade concentrate 
from the iron-bearing rock. Several excellent reports have been written 
on the geology of the area and on the processes that have been de­
veloped for doing in a few hours the work of many centuries by 
natural forces. 

WHAT IS TACONITE? 
Briefly, it is a :fine-grained hard iron-bearing rock; the Mesabi Range 

formation within which are found the deposits of iron ore. 

OCCURRENCE OF THE TWO MAJOR TYPES 
There are several different types of taconite. The two most import­

ant classes are the magnetic and the non-magnetic taconite, 
The taconite of the eastern third of the Mesabi Range is described 

as being mainly of the magnetic variety. The middle third has areas 
containing both magnetic and non-magnetic taconite. The western 
third of the range has little magnetic taconite. 

MAIN LAYERS OF IRON FORMATION 
As traced from records of drill-holes in both ore and taconite, the 

iron-bearing rocks occur in four main layers or horizons: · 
1. Upper slaty formation, high in alumina content; 
2. Upper cherty formation, high in silica content; 
3. Lower slaty formation; and 
4. Lower cherty formation. 

MAIN SOURCES OF MAGNETIC TACONITE 
On_ the eastern Mesabi Range, the upper cherty formati?n ~ that 

described by geologists as the main source of magnetic tacomte 11: thi~.t 
area. I~ the middle area of the Mesabi Range, magne~ic ta.co~ite IS 
foun~ m both the upper and the lower cherty £0:rmafaon. It .18 now 
cons1!1ere~ that the magnetic type of taconite is the one that lS com­
mercially miportant. 

PRODUCTION OF TACONITE CONCENTRATE TO 1954 
Until 1951 all of the taconite concentrate made in Minnesota was 

produced at the Erie Pilot Plant near Aurora. 
In l951 the Babbitt Plant of Reserve Mining Company was in pro-
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duction; and in 1953 the Pilota.c Plant of Oliver Mining Division, U. S. 
Steel C<;>rporation at Mountain Iron began production of taconite 
fines which were shipped by railroad to the Extaca Plant at Virginia 
to be agglomerated. 

The following figures show: 
Col. 1. Total tons of taconite product by years. 
Col. 2. Total tons of fine iron ore recovered and not agglomerated. 
Col. 3. Total tons of :finished pellets, sinter or nodules from taconite. 

Year Col. l Col. 2 Col. 3 

1949 • .. .. • .. .. .. • .. • • . 45,290 45,290 None 
88,737 40,929 
21,765 78,212 
1,837 112,559 

1950 ••••••••••• , •••• , • 129,666 
1951 • • • • • • • • • • • • • • • • • . 99,977 
1952 • • • • • • • • • • • • • • • • • • 114,396 
1953 •••••••.••.••••••• ,......::.61:::.:9:.e.:,4::..;:3_:;_S ____ --==~----__::::.::.!:.!.:::::: 118,246 501,192 
TOTAL • • • • • • • • • • • • • • 1,008,767 275,875 732,892 

The above figures are of interest since they show the increasing 
output of finished product in the total production. 

HISTORY OF TACONITE 
For many years, the need of experimental work on taconite was 

urged by Professor E. W. Davis, in charge of the Mines Experiment 
Station at the University of Minnesota. With the able assistance of 
Messrs. John J. Craig and H. H. Wade, much valuable pioneer work 
was accomplished by the Station in perfecting the separation of iron 
particles from iron bearing ( taconite) rock by use of fine grinding 
and magnetic classifiers. The iron ore thus recovered is a very fine 
powder and cannot be shipped or used in a blast furnace in that form. 
This necessitated a long and persistent study of methods for compact­
ing this fine powder into pellets, called agglomerating. Methods have 
been found. 

The attention of the major mining companies was actively aroused 
by the terrific impact of World War II on the formerly large reserves 
of high-grade, open pit ore in the Mesabi Range; and several experi­
mental plants were built to carry on the work 0£ making iron ore from 
taconite, the hard, close-grained iron-pea~g rock from which, through 
ages of time, nature has been producmg ll'On ore. 

First came the experimental laboratory of Pickands-Mather & Co. 
at Hibbing• the larger experimental laboratory of the Oliver Company 
in Duluth; experimental _work at th~ Battelle !nstitute, ~olumbus, 
Ohio· and continued studies at the Minnesota Mines Experiment Sta­
tion.' This was followed by the building of the. Erie Taconite Pilot 
Plant of Pickands-Mather & Co. near Aurora, m 1947; the Extaca 
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Plant of Oliver Mining Division of U. S. Steel Com~~Y at Virginia in 
1950-51 · the pilot plant completed by Reserve Minmg Company at 
Babbitt' Minnesota· the pilot plant of Oliver constructed near Moun­
tain Ir~n, to be followed by the new commercial plant. of Reserve 
Mining Company at Silver Bay and the new commercial plant of 
Erie Mining Company a few miles east of the present Erie Plant. 

Under the heading of "New Developments" in this section, the 
above mentioned commercial plants are more fully described. 

TACONITE RESERVES 
In a recent technical article1 Professor John W. Gruner of the 

University of Minnesota described the basis of his estimate reported 
to this Commission on May 23, 1952, of 5,100,000,000 tons of crude 
magnetic taconite minable by open pit methods. He used a maximum 
mining depth of 230 feet below the top of the iron formation and a 
width of one mile for a length of 60 miles from Mesaba to Nashwauk. 

He states that another billion tons might be added for magnetic 
material in the central part of the range, formerly regarded as be­
yond recovery. This would bring his estimated total to about 6 billion 
tons, figured to yield 2 billion tons of concentrate. 

In addition, assuming that underground mining of taconite may 
later become economically possible, he estimates another 10 billion 
tons. 

On April 23, 1954, Mr. H. S. Taylor, consultant of Resetve Mining 
Company, gave as his estimate 10 billion tons of crude magnetic 
taconite recoverable by open pit methods that would yield at least 3 
billion tons of concentrate. 

There are also billions of tons of non-magnetic taconite in Minne­
sota. This material is being studied by metallurgists who are confident 
that this material, not now economically treatable, can eventually be 
utilized to produce high-grade ore. 

Minnesota, however, has no monopoly on taconite. There are bil­
lions of tons of it ( called Jasper) in Michigan and in Canada. 

BENEFICIATION OF MAGNETIC TACONITE 
Separation of Fine 
Ore from Rock 
Particles 

In taconite, which is very hard and tough, the 
iron particles are very fine and the material needs 
not only repeatedly finer ~rushing, but extreI?-ely 
fine grinding. It has been proved that the U'On 
particles can be recovered on a commercial scale. 

(1) Mining Engineedng, March, 1954. A Reallstic Look at Taconite Estimates by John W. Gruner. 
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Agglomeration 
General Note 

Agglomeration, the final step, has proved more 
difficult, but now appears nearer to success on a 
substantial scale. This has to be done to make the 

product usable in the blast furnace, since the fine ore particles would 
be blown out of the top of the furnace by the high air pre~sure. 

Sintering Sintering of the finely ground taconite is made 
difficult due to the impossibility of getting enough 

air through the bed of fine ore on the sintering machine. This is one 
method used to agglomerate or put together fine particles of ore (too 
fine for use in the blast furnace) into coarser pieces that will withstand 
handling, and that can be used to advantage in the blast furnace. 
Briefly, this process includes the following steps: A mixture of fine 
ore and coke, in the ratio of 100 parts of crude ore and 15 parts of 
coke, with a small amount of petroleum, is made in an enclosed bin 
above the head of the sintering machine. The mixture of ore and fuel 
is fed on to the moving steel bar conveyor in a flat bed varying in depth 
from 8 inches to 15 inches, over the full 6-foot width of the Dwight­
Lloyd sintering machine. Carried along at 5 to 6 feet per minute, the 
fuel in the mixture is ignited as it passes under a row of burning gas 
jets. Induction fans, set below the moving load, pull the fire down­
ward through the ore bed, and the burning under induced draft con­
tinues for the full length of travel, or over 100 feet. By that time the 
fuel has all burned out, and the ore, semi-fused into a spongy, white­
hot mass, breaks off from the bed as it projects over the end pulley 
and slides down a steel chute, breaking into smaller chunks, as it drops 
into a steel bin under a cooling spray. Then it is taken by a bucket 
conveyor to a storage bin for further cooling before loading into ore 
cars. It should be noted that sintering merely improves the physical 
structure of the ore, but does not reduce or remove any of the im­
purities in the ore, beyond driving off all moisture. 

The method of agglomeration by pelletizing has been the subject 
of much work and study b.oth on the .Mesabi Range, at the Univ~rsity 
of Minnesota Mines Experunent Station, 2 and at the Battelle Institute, 
at Columbus, Ohio. 

Agglomeration by In this process, the fine iron powder, partially 
Pelletizing de-wate:ed in~ centrifugal~' is passed through 

a revolvmg cylinder. As the ore lS repeatedly turned 
over, it forms into small pellets (11;uch like the effect of rolling a snow­
ball in melting snow), most of which are strong enough to permit care­
ful handling by convey?r to a special furnace for hardening, after 
which they will stand shipment. 

Inf 
rmation Circular No, 6, Jan. 1'7, 1951, by E. W. Davia and H. H. Wade-Agg]omera-

(2) See 0
0 b the Felletizing Process. 

tion of Iron re Y 
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These pellets,. having a high percentage of voids, are said to be high­
ly desirable blast furnace feed. 

Nodulizing Nodulizing, or making of nodules, is another 
process used to form the fine ore particles into 

small balls, hardened by heat. At some nodulizing plants in the Pitts­
burgh district, about 7 ½ % of finely crushed limestone is mixed with 
the fine ore. This limestone serves two purposes: first is that of a 
binder, making harder nodules, that are not easily broken in han­
dling; and second, to serve as part of the flux needed to absorb the 
impurities in the molten iron, when the nodules are reduced in the 
blast furnace. 

The nodulizing process makes use of a long rotary kiln, lined with 
firebrick, and gas fired to nearly 2,200 degrees F. The mixture of fine 
ore and crushed and ground limestone is fed into the upper end of the 
long, rotating inclined cylinder. This is rotated rather slowly, the ore 
being tumbled over and over as it rises and drops on the inside of the 
heated tube, taking the form of small nodules, not over one-half inch 
in diameter, hard enough to withstand handling without breakage. 

Operating 
Problems 

Some problems in connection with taconite re­
duction: 

Drilling and 
Blasting 

1. The drilling problem has been solved by what 
is known as "jet piercing," using kerosene, oxygen 
and superheated steam. The combined heat and 

moisture, blown against the bottom and sides of the blast-hole cause the 
rock surface to chip, or spall, and the pieces are blown out of the hole 
by the high pressure of the steam jet. Remarkable progress in drilling 
8-inch to 10-inch holes is made by this method. 

The drill holes, about 30 feet deep, are usually about 20 feet apart, 
and spaced about 12 feet back from the crest of the cut, and are fired 
in series for best breakage. Secondary blasting is avoided by use of a 
"skull-cracker," or heavy iron or steel weight, attached by chain or 
cable to the end of a power shovel boom, and allowed to drop on the 
larger chunks, most of which break up readily under this treatment. 

Crushing 

Fine Grinding 

2. Aside from abrasion, always heavy with any 
hard rock, the job of crushing gives little trouble. 

3. Fine grinding also causes heavy wear on mov­
able parts. 

Water 4. Water supply is a major problem in the proc-
essing of taconite on the range, though not in 
the projected Silver Bay plant of Reserve Mining 

Company. The Erie and Babbitt plants get water from lakes in the 
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area, using a long supply pipe line. Roughly two-thirds Of· the water 
can be reused after settling out clear in the waste settling basin. 
Waste 5. Waste disposal is also a serious problem at 
Disposal plants on the range, since the quantity of re-

jects will be at least double the amount of con­
centrate recovered. As the waste is pumped from the plant to waste 
reservoirs in suspension in water, larger areas will be needed for settling 
basins, and impounding dikes will have to be built ever higher as the 
sands accumulate. 

EXPERIMENTS AND DEVELOPMENT 
In September~ 1951, this Commission made its first inspection trip 

to the iron ranges in Minnesota. Two pilot plants were experimenting 
on the production of merchantable iron ore from what is known as 
taconite; - The Erie M:ining Company plant at Aurora and the Re­
serve Mining Company plant at Babbitt. These plants were produc­
ing pellets from magnetic taconite. 

After another inspection trip by the Commission in June, 1953, to 
the taconite areas to gain first hand information on the progress being 
made in the production of merchantable iron ore, the Commission con­
ducted hearings. Mr. H. S. Taylor, President, Oglebay-Norton Com­
pany consultant company for Reserve Mining Company; Mr. H. C. 
Jac~on one of the partners of Pickands-Mather, managing agents 
for Eri/ Mining Company; and Mr. Lloyd Severson, Vice President, 
Mineral Development, of Oliver Iron Mining Division, United States 
Steel Corporation, all appeared before the Commission and explained 
fully the programs of their respective companies for future taconite 
development. 

New Developments: 1. Reserve Mining Company. 2. Erie Mining 
Company, 3. Oliver Mining D!vision, United States Steel Corporation. 

1. RESERVE MINING COMPANY 
· A. Location: Silver Bay (Beaver Bay) and Babbitt (47 miles 

Northwest of Silver Bay)• 
B Construction and Production Program, The Reserve Mining 

Co~pany which had been operating a pilot plant at Babbitt has com­
menced construction of a large commercial plant at Silver Bay on 
Lake Superior. Sufficient :water s!1pply is not. available a! Babbitt. 
The crude taconite rock will be mmed or quarried at Babbitt, passed 
through the primary crusher and then loaded on ore cars for delivery 
to the plant at Silver Bay, 47 ~~s away. T~is opera!ion requires 
employees' housing and other facilities at Babbitt and Silver Bay. 
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The investment in this undertaking is estimated at more than 
$160,000,000. Until the new plant is completed at Silver Bay in 1955 
the pilot plant at Babbitt will continue experimentation and produc­
tion of approximately 250,000 tons of taconite pellets per year. It is 
anticipated that in 1955 the commercial plant at Silver Bay will pro­
duce one million tons of taconite pellets per year. The production 
schedule calls for 2,500,000 tons in 1956; 3,300,000 tons in 1957; 
4,000,000 tons in 1958. The ultimate goal of Reserve Mining Company 
is to enlarge the plant to produce 10,000,000 tons of merchantable 
taconite pellets per year. 

C. Railroad Facilities. A 4 7 mile private ore carrying railroad has 
been constructed to move the crude ore from Babbitt to Silver Bay. 

D. Power Plant. The smallest feasible commercial plant should 
produce 2 ½ million tons of iron ore per year. This requires the large 
power plant which has been built at Silver Bay and it will accom­
modate expansion to care for the ultimate goal of ten million tons of 
taconite pellets annually. 

E. Harbor, Dock and Storage Facilities. A harbor, loading docks 
and storage facilities have been constructed at Silver Bay. 

F. Estimated Employment: 

1954 - 360 people at Babbitt 
1955 - 1,100 people at both Silver Bay and Babbitt 
1956 - 1,400 people at both Silver Bay and Babbitt 
1957 -1,700 people at both Silver Bay and Babbitt 
1958 - 1,800 people at both Silver Bay and Babbitt 

G. Townsites. Rese1'Ve has constructed 171 homes at Babbitt and 
plans to construct 200 more. It has completed 253 homes at Silver 
Bay and plans to construct 300 more. These townsites are laid out with 
streets, water, sewers and all facilities which are usually found in a 
modern city or village. Buildings for various businesses will naturally 
follow. When completed, Silver Bay and Babbitt will have an antici~ 
pated population of about 4,500 people each. The homes will be sold 
or rented to employees. 

H. Schools. Reserve has constructed at Silver Bay a modern school 
b~il~g at a cost of $750,000 operated by the Lake County ~chool 
District. A grade school building was constructed at Babbitt by 
Reserve in 1953. 

2. ERIE MINING COMPANY 
A. Location: Plant and mines located near Aurora, townsite to be 

Partridge Laite; dock facilities are at Two Islands (near Schroeder)· 
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B. Construction and. Production Program, In January, 1954 Erie 
Mining Company· started construction of all facilities necessary to 
produce 7½ million tons of taconite concentrate per year. The plant 
is designed for expansion to 15 million tons capacity per year, but 
there are no plans at the present time to go beyond 7 ½ million tons. 
It is planned that production will start in the middle of 1957 and 
7½ million tons annually will be reached by 1958. 

The project, it has been announced, will cost approximately $300 
million and further engineering estimates indicate that it will go to 
$360 million. 

C. Railroad Facilities. Railroad from Partridge Lake (near Aurora) 
to Two Islands (Schroeder) is 73 miles long. The railroad, a private 
carrier, will be used to transport crude taconite rock from the mine to 
the mill, a distance of about five miles, and also to transport the 
.finished taconite product from the plant at Partridge Lake to Two 
Islands. 

D. Power Plant. Power required will be approximately 100 kilowatt 
hours per ton. On an annual basis of 7 ½ million tons, power require­
ments will equal the combined electrical consumption of the Cities of 
Duluth and Superior. The power plant is being constructed at Two 
Islands. 

E. Harbor, Dock and Storage Facilities. These are under construc­
tion at Two Islands. Here the finished taconite pellets will be stored 
and then loaded for shipment to the blast furnaces. 

F. Estimated Employment. 2,500 construction workers in 1954 and 
it may go to a peak of 5,000 in 1956. When the plant gets into opera­
tion plans call for a total of about 3,350 employees, of which about 
3,150 will be located at the plant site (Partridge Lake) and 200 to 
220 at Two Islands. 

G. Townsite. The townsite is to be located near Aurora and called 
Partridge Lake. The anticipated population is about 10,000 people. 
The plans for the townsite provide for laying of streets, installing 
sewers light, water, power and other facilities usually found in a 
mode~ city or village. 

H. Schools. As yet the school situation is undetermined. 

3. OLIVER MINING DIVISION, UNITED STATES STEEL CORP. 
A. Location. Mine an~ P~~t plant just north of Mountain Iron. 

Agglomerating plant at Virgm1a. 
B Constrnction and Production Program. In September, 1951 we 

saw· one of the diamond drills in operation near Mountain Iron and 
actually saw the taconite core coming out of the ground. Since that 
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til?e the drill loc~tion we saw h~s become the site of the first taconite 
mme at Mountam Iron. From mformation obtained Oliver was able 
to set ~p and run a ~mall ~aboratory-sized taconite plant in Duluth. 
After ~1ght years of 1:1tens1ve study Oliver decided to build a large­
scale pilot concentratmg plant near Mountain Iron. By this time the 
results of the laboratory studies had been translated into usable 
information on maps and cross-sections so that a mine could be 
planned and laid out and the stripping of the glacial overburden 
started. 

Th~ laboratory information was .~o translated into large-scale 
machmery and necessary related facilities by engineers in the design 
of the pilot plant. Construction of this plant was started in Mav 1951 
It is located just north of the Village of Mountain Iron. Ith~ a de: 
signed capacity of 500,000 tons of taconite concentrates annually. 
Ov~r 500,000 yards of earth was excavated in the construction. It re­
quired 4,200 tons of structural steel for the building. Two miles of 
earthen dam, 50 feet high was built to impound tailings (waste mate­
rial). The plant was ready to operate in June, 1953 just two years 
after construction started. 

As of April 1, 1954, they had produced 213,000 tons of taconite con­
ce1;1trat~s. In view of the complev-ity of p:i:oceS8!!lg t.aconite Oliver 
thinks .1t may be almost :five years before they have the required in­
formation and background to start construction of a commercial 
plant. On the basis of experimental and development work to date, 
they plan to have facilities to produce about 5,000,000 tons of taconite 
concentrates per year in the early 1960's and about 10,000,000 tons 
annually by 1970. ' 

C. Railroad Facilities. The concentrates are hauled from the Pilotac 
Plant (north of Mountain Iron) in ore cars by common carrier rail­
road to the agglomerating plant located at Virginia. 

D. Power Plant, The power is being purchased from the Minnesota 
Power and Light Company. 

~- Harbor, Dock and Storage Facilities. This company will ship 
their product to the presently existing docks and harbors on the Great 
Lakes and the existing storage facilities at Virginia are being used. 

F. Estimated Employment. 135 employees. 

d
G. Townsit!· 126 homes, not company-owne~, have been co1;1struct­

e on a towns1te known as South Grove Addition to Mountain Iron. 
Streets, sewers and water are installed and the houses are for sale or 
rent. 

H. Schools. The Mountain Iron School District issued bonds in the 
amount of $465,000 and is constructing a new school. 
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TACONITE TAXES AND PROBLEMS 
Section 298.24, 1\lfJnnesota Statutes 1953, imposes a tax of 5 cents 

for each gross ton of merchantable iron ore concentrate produced from 
~aconite, plus 1/lOth of one cent per gross ton for each 1 % that the 
iron content of concentrate exceeds 55%, when dried at 212° Fahren­
heit. 

Section 298.25 provides that the above tax is in addition to the oc­
cupation and royalty tax, but is in lieu of all other taxes upon such 
taconite, or the lands in which they are contained, or upon the mining 
or quarrying thereof, or the production of concentrate therefrom, or 
upon the concentrate produced, or upon the machinery, equipment, 
tools, supplies and buildings used in such mining, quarrying or pro­
duction. This section permits the assessment and taxation of the sur­
face of such lands at their value thereof without regard to the taconite 
therein, and the assessment and taxation of merchantable iron ore or 
other minerals, or iron-bearing materials other than taconite in such 
lands in the manner provided by law. 

Section 298.26 provides that in any year in which at least 1,000 
tons of iron ore concentrate is not produced from any 40 acre tract or 
governmental lot containing taconite, a tax may be assessed upon the 
taconite therein at the mill rate prevailing in the taxing district and 
spread against the assessed value of the taconite, but also provides that 
the tax spread shall not exceed $1.00 per acre. 

Section 298.28 provides that the tax on taconite shall be distributed 
.as follows: 

¼th to the city, village or town 
¼ th to the school district 
¼th to the county, and 
¼ th to the State 

The Taconite Tax Law was enacted in 1941, to encourage the pro­
duction of merchantable iron ore from the tough, hard l'ock. Since the 
law was enacted the mining companies have spent millions of dollars 
on research, drilling and construction of experimental pilot plants, in 
an effort to perfect a process. A method has been found and commer­
cial plants ate now being constructed as hereinbefore stated. 

We have already explained these new developments fu taconite. 
The Reserve Mining Company is investing over $160,000,000 on its 
Babbitt and Silver Bay plants. Erie Mining is investing over 
$300,000,000 in its new plant at Aurora and Two Islands. The Oliver 
Division of United States Steel has expended over $30 000 000 on 
pilot plants at Mountain Iron and Virginia. During an'd after the 
construction period, thousands of people will be employed in this new 
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ind?~~ry. There will pe numerous children for whom educational 
facilities must be provided. The school district of Mountain Iron has 
issued bonds in the amount of $465,000 for a new school which will 
talrn care of the additional children coming to that area. ' 

The Reserve Mining Company is building schools at Babbitt and 
Silver Bay to ~ake _care of the additional children in that area. The 
plans and specificatmns have been approved by the school authorities. 
As soon as arrangements can be made to release the school buildings 
from the lien of the mortgage, it is the intention to deed the property 
to the school district. In the meantime, Reserve will lease the school 
buildings to the school district for $1.00 a year and thus enable the 
school district to operate them the same as any other public school. 
Reserve has also purchased and donated to the school district three 
large modern busses to transport the children. 

At the Erie Mining Company location, school buildings heretofore 
closed at Aurora for lack of pupils are being rehabilitated to accom­
modate the additional school population. However, busses to transport 
the children will have to be provided. 

In addition to the school problem, more money will be required 
to ~aintain the highways and to provide police protection and public 
services. 

The many problems of financing schools, local and municipal gov­
ernments created by this industrial development are being given con­
sideration by the school districts, county and local governments and 
mining companies. 

. The construction of the new taconite plants has raised some ques­
t10ns on what is and what is not taxable under the taconite tax law, 
especially Section 298.25 which is commonly referred to as the "in 
lieu" tax provision. As an example, both the Reserve Mining Com­
pany and the Erie Mining Company are constructing a railroad from 
t~e .min~g area to Lake Superior. Both railroads will be. private as 
distmgu1shed from common carriers and will not be subJect to the 
gross earnings tax under the Minnesota law. The Reserve raihoad will 
haul the crude taconite rock from the primary crusher at Babbitt to 
the processing plant at Silver Bay. Under the "in lieu" provisions of 
Secti~n 298.25 this railroad is equipment used in the pro?uct~on of 
tacomte concentrate and therefore is not taxable, The Erie railroad 
will haul the finished taconite pellets from the processing plant at 
Aurora to the loading docks at Two Islands. In other words, it does 
not come into the picture until after the taconite concentrate ha.s been 
produced and under the Hin lieu" provisions of Section 298.25, would 
he. taxable. Yet, this railroad is probably just as indispensable to 
Erie's operations as the Reserve railroad is to its operations. 
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As another example, the Erie Company will build its own power 
plant but will not :furnish the power or light to the townsite. Under 
the "in lieu" provisions of Section 298.25, this plant would not he 
taxable. The Reserve Company is also building its own powe1· plant 
but will furnish the electric power for the townsites. In other. words, 
a part of the power will be used for purposes not related to the pro­
duction of taconite concentrates. Under the "in lieu" provisions of 
Section 298.25, is this power plant non-taxable or taxable? If it is 
taxable, what formula is to be used in :fixing the assessed value? 

Another example, Reserve is constructing an ore dock and harbor 
at Silver Bay and Erie will do the same at Two Islands. Both instal­
lations will handle the finished taconite pellets and would therefore 
not come under the "in lieu" provisions of Section 298.25 and would 
be taxable. The c,re docks at Two Harbors and Duluth are owned and 
operated by common carrier railroads, who pay a gross earnings tax 
in lieu of all other taxes. How should the ore docks of Reserve and 
Erie be taxed? 

The foregoing are some of the problems created by the taconite tax 
law. There may be others. 

It has been suggested to the Commission that the Erie railroad be 
taxed at the rate of 5% of its gross earnings and to determine its gross 
earnings that each gross ton of iron ore hauled be charged on the 
same basis as the legal railroad freight rate for transportation of iron 
ore from the Minnesota Ranges to Two Harbors, Duluth and Superior, 
and the gross earnings tax paid by the Erie Mining Company railroad 
be allowed as a deduction in computing its occupation tax. 

It has also been suggested that the ore docks and loading facilities 
of both Reserve and Erie be taxed on the gross earnings basis, the gross 
earnings basis to be determined by charging to the docks on each gross 
ton handled, the same amount that is charged by the common car­
riers for this service at Duluth,.Two Harbors and Superior. 

It has also been suggested that if the Erie Railroad and the dock 
facilities of Erie and Reserve be put on the gross earnings basis, the 
tax derived therefrom be allocated to the local taxing unit. 

The foregoing is sufficient to demonstrate that the present taconite 
law should be clarified. 

Experts familiar with reserves and steel lllill requirements claim 
that to keep Minnesota in the forefront as a supplier of iron ore, we 
must be producing annually by the year 1970 at least 40 million tons 
of taconite concentrates. On the basis of the present costs of $50 per 
ton of annual production, plants to produce this tonnage would cost 
$2,000,000,000: An ind~stry ~th the courag~ to invest such large sums 
of money in thJS State JS entitled to all possible encouragement. 
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As another example, the Erie Company will build its own power 
plant but will not furnish the power or light to the townsite. Under 
the "in lieu" provisions of Section 298.25, this plant would not be 
taxable. The Reserve Company is also building its own power plant 
but will furnish the electric power for the townsites. In other words, 
a part of the power will be used for purposes not related to the pro­
duction of taconite concentrates. Under the "in lieu" provisions of 
Section 298.25, is this power plant non-taxable or taxable'? If it is 
taxable, what formula is to be used in fixing the assessed value'? 

Another example, Reserve is constructing an ore dock and harbor 
at Silver Bay and Erie will do the same at Two Islands. Both instal­
lations will handle the finished taconite pellets and would therefore 
not come under the "in lieu" provisions of Section 298.25 and would 
be taxable. The ore docks at Two Harbors and Duluth are owned and 
operated by common carrier railroads, who pay a gross earnings tax 
in lieu of all other taxes. How should the ore docks of Reserve and 
Erie be taxed? 

The foregoing are some of the problems created by the taconite tax 
law. There may be others. 

It has been suggested to the Connnission that the Erie railroad be 
taxed at the rate of 5% of its gross earnings and to determine its gross 
earnings that each gross ton of iron ore hauled be charged on the 
same basis as the legal railroad freight rate for transportation of iron 
ore from the Minnesota Ranges to Two Harbors, Duluth and Superior, 
and the gross earnings tax paid by the Erie Mining Company railroad 
be allowed as a deduction in computing its occupation tax. 

It has also been suggested that the ore docks and loading facilities 
of both Reserve and Erie be taxed on the gross earnings basis, the gross 
earnings basis to be determined by charging to the docks on each gross 
ton handled, the same amount that is charged by the common car­
riers for this service at Duluth, Two Harbors and Superior. 

It has also been suggested that if the Erie Railroad and the dock 
facilities of Erie and Reserve be put on the gross earnings basis, the 
tax derived therefrom be allocated to the local taxing unit. 

The foregoing is sufficient to demonstrate that the present taconite 
Jaw should be clarified. 

Experts fanrl!iar with. reserves and steel mill r~quirements claim 
that to keep Minnesota m the forefront as a supplier of iron ore, we 
must be producing annually by the year 1970 at least 40 million tons 
of taconite concentrates. On the basis of the present costs of $50 per 
ton of ru.mual production, plants to produce this tonnage would cost 
$2,000,000,000. An ind~stry ~th the courag? to invest such large sums 
of money in this State IS entitled to all possible encouragement. 
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COST OF DEVELOPING 

This is one subject upon which there is little available information. 
We have mitten to the state departments in the various states that 
are regular producers of iron ore, including Alabama, California, 
Michigan, New York, Pennsylvania, Texas, Utah, Wisconsin, and 
Wyoming, requesting information as to cost of producing iron ore in 
those states. The responses were all negative except those from 
Michigan and Utah. It now appears that Minnesota and Michigan 
are the only states requiring reports from which detailed cost infor-
mation can be obtained. 

We then wrote to the various mining companies operating in the 
above states, asking if they could furnish the desired cost figures, but 
the companies refused this information. The result to date is that the 
only states for which we have fairly complete cost figures are Minne-
sota and Michigan. 

Due to the fact that the iron ore produced in Michigan is nearly 
all from underground operations, and that only about 6% of Minne-
sota's iron ore production is mined by underground methods, the 
comparative costs, beyond the fact that they appear to be fairly well 
in line as to the underground ore produced, are not very informative. 

In the following table are shown the comparative costs of produc-
tion in these two states for the years 1949-53, on underground mining 
operations. Note that the figures do not include taxes or royalties. It is 
seen that there is very little difference in the final result. 

TABLE NO. 4 

UNDERGROUND COST OF PRODUCTION 
(Excluding Taxes and Royalties) 

1949 1950 1951 1952 1953 

MICHIGAN* 
Labor ...•....... , •..•.. $1.9357 $1.9298 $2.3185 $2.8222 $2.8426 

Supplies .............••. .8827 .8522 1.0097 1.1504 1.1805 

Deferred Costs ....•.•... .1536 .1810 .2175 .2722 .2499 

General Overhead ...... , .2415 .3951 .4227 .4859 .5035 

Marketing & Selling ..... ,0532 .0521 .0485 .0506 .0679 

TOTAL ............ $3.2667 $3.4102 $4.0169 $4.7813 $4.84-44-

MINNESOTA** 
Labor & Supplies ....... $2.742 $2,780 $3.077 $3.608 $3.888 

Development. . . • . . . . . . • . .047 .048 .040 .051 .064 

General Overhead (includes 
marketing & selling) . . . .380 .726 .764 .877 .994 

TOTAL ............ $3.169 $3.554 $3.881 $4.536 $4.946 

• Department of Conservation, Geological Survey, Lansing, Mich. 
•• Figures from Department of Taxation, 

161 



COST Of DEVELOPING .r, COST OF DEVELOPING 
• 

The Commission also attempted to get the costs of production in the TABLE NO. 6 
Steep Rock➔ Michlpicoten and Labrador-Quebec iron ore fields in 
Canada and those of Chile and Venezuela, South America, but found ... COMPARISON OF ORE PRODUCTION, COSTS AND PRICES 
the same situation existing there. The information is not available. 

'b FOR YEARS 1943, 1945, 1947, 1949, 1951 AND 1953 r From information obtained on the inspection trip to the Labrador- STATE OF MINNESOTA 
' Quebec field and the Commission's knowledge of Minnesota mining .., 
l\ costs, an estimate of the cost to deliver Labrador~Quebec iron ore to 

,._ Av. Total Coat Per Ton gJ 

Pittsburgh, Cleveland and Buffalo, with or without the St. Lawrence ii 
Tons Produced for Development, Mining, . ~ ., 

(in l000's) Beneficiation & Royalty ~E-<f!s= 5~~ 
Seaway, is shown by the following Table. 

..,~o.s 
i rg l,'d r.a i;::'tj 'l:!g>=l 

'l1 p ~ e ... $ g..., "'= :a 81~,€1 "'E-< fi1 i! .. 'O" """ ,I'! 0 ·h!o 1 ~ ~iii :5~ 0 "'·~ i§ ~ ~ .;;j~g~ 
ti 

E-< OP-i :>Poi Poi 

TABLE NO. 5 1943 63,762 5,243 69,005 $1.187 $2.603 $1.293 $.318 $4.45· 

ESTIMATED COST TO DELIVER LABRADOR-QUEBEC ORE TO Ml 
1945 59,013 3,469 62,482 1.236 2.923 1.331 .330 4.55· 
1947 56,648 3,320 59,968 1.373 3.477 1.489 .422 5.55 

VARIOUS UNITED STATES CONSUMING CENTERS BY PRESENT 
1949 51,804H 3,383 55,188 1.711 3.799 1.839 .570 7.20 

::·:-j 1951 74,832 3,925 78,307 1.991 4.521 2.119 .591° 8.30 

FACILITIES AND BY COMPLETED SEAWAY 1953 75,789 3,294 79,083 2.606 5.528 2.727 .693 ... 9.70 
toJulyl 

9.90 

Estimated Cost Iler Grosa To:n, Present Facilities 
B;vSenwa:v after 

When Completed Julyl 

';; ~...i 
11 " " .,; <> <> 

" = J . .1m ..S...i~ 0 

:e = i 
• ,:,.Pi ·""i ~~ t.,; ~ j !lrll., :tl{T,l ~~! liJrn It 

+> cl It 
1£:·i;:::;i 1£:·i:e 1£:·~j e·i;:1-1 ~-~~ ·~ ~ "'= " P.,,a 6~ P'.I 

Mining & Transfuor-
tation to crus er .. 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 

Depreciation & 
lnterest ......... ;1..00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

R.R. Freight, Mines 
to Seven Islands .. 3.35 3,35 3.35 3.35 3.35 3.35 3.35 3.35 

Water Freight •.... 1.20 2.54 3.30 3.30 3.30 2.54 2.54 2.54 

R.R. Freight to 
4.428 Furnace ..•.•..•. 2.812 2.121 2.121 

Total Gross Ton 
Labrador Ore . . • . 11.22 10.95 11.02 8.90 8.90 10.26 8.14 8.14 

1,ake Erie Selling 
Value ............ 12.02 12.02 12.02 9.904 9.904 12.02 9.904 9.904 

Difference • . • • • . • . • . 0.80 1.07 1.00 1.00 1.00 1.76 1.76 1.76 " 

From :figures compiled by the Department of Taxation, the follow~ 
ing table shows the composite costs of open pit and underground iron ~ 

ore operations in M:innesota; also the ave:rage tax per ton of produc- f:: 
,. 

tion and the selling price of Mesabi non-Bessemer iron ore at lower 
lake ports for the odd numbered years, 1943 to 1953 inclusive. 

1. '· 

(1) Lnke Erle to Pittsburgh, 

r 
(2) Sparrows Point to Pittsburgh, nil rail. * Prices under control of O,P.A. 
(8) Estimated-Montreal to Pittsburgh. { •• Six weeks steel strike - minlng stopped, 
(4) 195~ Laite Erie ()re value, 51.6% iron. • •o Souree - Department of Taxation • 
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TABLE NO. 7 
AVERAGE PRODUCTION COSTS OF IRON ORE PRODUCED IN MINNESOTA* 

~~--ro ~ gJ Average Cost Per Ton 0£ ..., 
"' .., 0 ..., ..., 

"' 'O ~~El 
., 

Mining and Beneficiation lM"e "' 01'1 i:,.fl I{ :g~§ 0 •M o..., .... fil .s 
~ a '!8]~ OoE! 0'!lp'.! ~ 01:J e~ C1.I , .. 

~~fil 0 ~., 

'" ~§~ -~ " ~§h o A" ">!8.9~ -::!E-<8 "' 0 §'_t,O .., .. ~ OoQI ~o ~al :a ~,g "i!'cl'iil fi:! go f8~ .. P, ] =~ca ]E-<il::ij E~~ogJ ~]] ~ 
0 QI a h1:1 ,..E-<1:--4,M = I'! ~t~-:S ~ l::fi:ti ,g p. fl:"5-o'g ~ ~~~] ~~lil :, ii QI 0 0 fil:;a.s CU O 0 

>< E<A?:10.:iril -0:P-<A H t/l O;!:i E< -0:P-<?:1 E-<>4 .... °"18°"1 o18 >4E-<8 

1938 14,728,556 $ 24,197,575 $,186 $.409 $.254 $,407 $1,070 $.387 $1.643 $18,481,639 $1.255 43.3 

1939 31,789,650 41,771,509 .215 .241 .168 .258 .667 ,432 1.314 22,186,212 .698 34,7 

1940 48,304,658 54,780,886 .201 ,183 .142 .212 .537 .395 1.133 23,075,470 .478 29.7 

1941 63,736,394 72,013,215 .206 .207 .140 .162 .509 .415 1.130 24,787,232 .389 25.6 

1942 70,048,716 85,168,023 ,190 .234 .161 ,240 .635 .390 1.215 23,644,204 .338 21,7 

~ 1943 69,004,461 89,147,416 .209 ,281 .182 ,269 ,732 .352 1.293 21,957,593 ,318 19.6 

""-1944 65,073,476 86,156,863 .234 .253 .198 .288 .739 .351 1.324 20,667,685 ,318 19.3 

1945 62,482,046 83,099,814 ,208 .251 .201 .324 .776 .347 1.331 20,639,726 .330 19.9 

1946 49,650,356 68,658,404 ,223 .271 .216 .325 .812 .348 1.383 20,599,468 .415 23,l 

1947 59,967,761 89,303,822 .254 .304 ,263 .336 .903 .332 1.489 25,278,693 .422 22.l 

1948 65,013,706 107,734,083 .298 .308 .284 .405 .997 ,362 1.657 26,927,951 .441 20.0 

1949 55,187,871 101,501,196 .341 .360 .294 .492 l.14C .352 1.839 31,452,161 .570 23,7 

1950 64,793,019 126,736,978 .395 .396 .247 .542 1.185 .376 1.956 36,713,983 ,567 22.5 

1951 78,307,286 165,854,594 .484 '-- ,696 __, .580 l,276 .359 2.119 46,271,049 .591 21.8 

1952 63,374,126 164,759,987 .558 .878 .790 1.668 .374 2.600 41,820,073 .660 20.2 

1953 79,083,401 215,691,437 .659 ,874 .800 1.674 .394 2.727 54,837,248 .693 20,3 

• Tonnage of all ore mined in Minnesota; total costs and costs per ton of development and operation chargeable to mining; and total costs and costs per ton of 
n1l mining taxes, as reported for Occupation Tax purposes, for years 1938-1953, inclusive. 

** Includes: administration (local and district), depreciation, beneficintion (including crushing and screening), stockpile loading, and miscellaneous costs. Author• 
ity: Minnesota Department of Taxation. 
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TABLE NO. 8 
AVERAGE PRODUCTION COSTS OF OPEN-PIT AND UNDERGROUND ORE PRODUCED IN MINNESOTA~' 

Average Cost Per Ton of 
Mining and Beneficiation 

'M.,_;-rcf .µ ..., 
..,gi 

..., 
'O 4> t,o 

! §~ 21.,..g a be ~111,.f-; ., " o:,:: Oq..i"'"' 
Ooa .g p. Oop., Oo'1:I ., 2l a • " .B.8 

Q) =8 ] f-g o §'b be fh .j!l H §' .... .,,- tSh 
~ 

;:, . tJJo., 

J ]'ol'iil,9 fi:E-<'cl 'i5, ]~ af"u'S 3 f8= ;1:-<p:; a A I'! 
0 ii !;>.9 ~tt .g Po .<:1=11'1 l:: fi: ~ ~~::ii r:, 0 I'! ...... QI 0 ;:,.k;~cu 

E-<A~::;l -iilP-<A H 11.1 E<., o-~ E-< <!lP..!l: <P-<<i!:: 
Open Pit Operations 
1938 .................. , • . • • • . . . . . • 11,535,101 $15,967,137 $,225 $ ,238 $.174 $ ,412 $,358 $ .770 $.389 $1,384 
1939 ........ , ••• , . • . • • • .. • • • • . . • . . 28,033,250 32,953,986 .238 .141 ,125 .266 .231 .497 ,440 l,175 
1940 .... , • .. . .. • . .. • .. . .. • • • • • .. .. 44,008,093 44,640,364 ,217 ,108 .109 .217 ,184 .401 .397 1.015 
1941 .................... , • , • , . , ... 58,771,355 60,547,192 .218 ,138 ,109 .247 .149 ,396 .418 1.032 
1942 , ...................... , . .. . .. 64,951,827 72,290,635 .202 .151 .131 ,285 ,232 .517 .394 1.113 
1943 ................... , .......... 63,761,539 75,491,717 .221 .195 .152 .347 .267 .614 .352 l.187 
1944 , .............. , . , ..• , ••....•• 61,177,038 75,309,811 .246 .185 ,170 .355 .279 .634 .351 1.231 
1945 ......... , .• ,. . , . .. • • • • . • • .. • • 59,012,981 72,960,183 .217 .183 .175 ,358 .320 ,678 .341 1.236 
1946 ..... , • , .• , ............. , •..•• 47,312,655 61,036,079 ,232 ,199 .188 .387 .325 .712 .346 1.290 

I-' 1947 ... , , ........... , .. , •••• , • , • . . 56,648,191 77,761,752 .266 .217 .232 .449 .331 .780 .327 1,373 
O') 1948 .. .. • . • • .. • .. .. • • .. .. • • • .. .. .. 61,075,597 93,888,374 .313 .219 ,251 .470 .405 .875 .349 1,537 en 1949 • • . .. . . • • • • . • .. • • • • • . • • • .. . . • . 51,804,480 88,647,173 ,360 .260 .258 ,518 .500 1.018 .333 1.711 

1950 ........ , ............ , • .. .. .. • 61,098,092 111,225,426 .416 .292 .221 ,513 ,531 1,044 .360 1.820 
1951 ................... , . . . . .. .. .. 74,382,213 148,105,427 ,507 .570 ,570 1.140 .344 1.991 
1952 • ,. .......... , . • • • . .. • • • • .. • • . 60,054,675 147,894,220 .587 .727 ,785 1.512 ,364 2.463 
1953 , , .................. , ......... 75,789,280 197,481,036 .685 .743 .791 1.534 .387 2,606 

Underground Operations 
1938 .............................. 3,193,455 8,230,438 ,048 1.027 .544 1.571 ,585 2.156 .374 2,578 
1939 .............................. 3,756,400 8 817,523 .042 .997 .494 1,491 ,466 1.957 .378 2.377 
1940 .............................. 4,296,565 10:140,522 ,040 .947 .487 1,434 .507 1.941 .381 2.362 
1941 .............................. 4,964,992 11,466,023 .060 1.033 ,501 1,534 .335 1.869 .380 2.309 
1942 .............................. 5,096,889 12,877,388 .054 1.238 ,543 1.781 .347 2.128 .344 2.526 
1943 ····••t••···················· 5,242,922 13,655,699 .064 1.353 .550 1.903 .293 2.196 .343 2,603 
1944 3,896,438 10,847,052 .043 1.321 ,628 1.949 .425 2.374 .367 2.784 
1945 . ::: : : : :: : : :::::: :: : :: : :: : ::: : 3,469,065 10,139,631 .050 1.403 .637 2,040 .392 2.432 .441 2.923 
1946 .............................. 2,337,701 7,622,325 .044 1.734 .780 2.514 ,324 2.838 ,379 3.261 
1947 ....... , ...................... 3,319,570 11,542,070 .043 1.787 .797 2.584 .441 3.025 .409 3,477 
1948 . • • . .. .. • • • • .. .. . .. • .. • • . • .. • . 3,938,109 13,845,709 ,055 1.697 .808 2.505 .390 2.895 .566 3.516 
1949 ................ , , , , ....... , • • 3,383,391 12,853,923 .047 1.896 ,846 2.742 ,380 3.122 .630 3.799 
1950 , ....... , ......... , •• , • • . .. .. • 3,694,127 15,511,552 ,048 2,112 .668 2.780 .726 3.506 .645 4.199 
1951 , ............................. ••3,925,073 17,749,167 ,o40 3,077 .764 3,841 .640 4.521 
1952 .............................. ••3,319,451 16,900,867 .051 3.608 ,877 4.485 ,555 5.091 
1953 .......................... , ... ••3,294,121 18,210,401 .064 3,888 .994 4.882 .582 5.528 

* Tonnage of all ore mined in Minnesota in years 1938 to 1953, inclusive; comparison of total costs per ton for development and other costs incurred in mining, 
as between open pit and underground operations, 

•• Percent of Total: 1940, 8.89%; 1946, 6,55%; 1950, 6,70%; 1953, 4.16%, 
Authority~ Minnesota Department of Taxation. 
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What Is the Competitive Relation of Scrap Iron 
and Steel to the Production of Iron Ore? 

TABLE NO. 9 
Composite Average of No. 1 and No. 2 Heavy Melting 

Scrap Steel Prices ot Philadelphia, Pittsburgh and Chicago 
Prices of Pig Iron 

\ 
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Venezuela is now producing iron ore from Cerro Bolivar, mined and 
shipped by Orinoco Mining Co., for United States Steel. Here a large 
tonnage of high grade ore was proved by drilling, the Company's 
figures for that one deposit showing 500 million tons of ore with 58 % 
natural iron. Other large deposits are known to exist in the Orinoco 
concession, both east and west of the Caroni River. 

The mountain of ore has been developed for steady production. All 
facilities, including loading pockets 1,000 feet above mountain base; 
an excellent 90-mile railroad to a port on the Orinoco River; a com­
pletely equipped modem port for receiving, sizing, grading and load­
ing ore into ocean-going vessels at dockside; and a 35-ft. low water 
channel down river, via the Orinoco and Cano Macareo to the At­
lantic are now completed and the entire system is automatically 
operated under high frequency radio control. Capacity of the port 
facilities is now ample £or any anticipated early needs and can readily 
be doubled whenever necessary. 

The climate, physical and political appears favorable for steady and 
substantial year-round production of high-grade iron ore. This ore 
is being advertised for sale at $5.80 per gross ton, F.O.B. Puerto 
Ordaz. 

El Pao Mine, operated by the Iron Mines Co. of Venezuela (Beth­
lehem Steel), has been shipping since 1950, as follows: 1 1951, 635,000 
tons; 1952, 1,845,000 tons; 1953, 1,950,000 tons. The Company plans 
to increase production to 3,000,000 tons annually, of ore having 
64 % natural iron, 

This ore reaches Bethlehem's Palua port on the Caroni River near 
the junction with the Orinoco, via a 38-mile railroad and is there 
transferred to light draft carriers that follow the Orinoco, then the 
Cano Manamo out to the Gulf of Paria, and cross the gulf to Bethle­
hem's Puerto de Hierro. There the ore is transferred to large carriers, 
formerly part of the Chilean ore fleet; and goes to Bethlehem's steel 
plant at Sparrows Point, Maryland, about 2,000 miles. This extremely 

'high-grade ore is priced to buyers at Puerto de Hierro, Venezuela, at 
$8.75 per gross ton.2 

Labrador-Quebec is now producing iron ore and is shipping it by 
ocean carriers to ports on the Atlantic Coast, The first cargo, 20,000 
tons, went forward, bound for Philadelphia, on July 31, 1954. The 
average grade of the 418 million tons reported by the Iron Ore Com­
pany of Canada as having been proved by drilling up to 1950, will 
run about 54% natural iron, which is somewhat higher than the 51.5% 
(1) W, W. Wanamaker, American Metal Market, Oct. 23-30, 1963, 
(2) Near the Island of Trinidad. 
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guarantee of Minnesota ore, but not as high as that from Venezuela, 
which has 58% natural iron. 

All facilities £01· sustained regular ore production through the short 
(six•months) operating season are now completed. This includes the 
360-mile railroad with spur tracks to the mines, the fine new port 
with large modern dock on deep water, large stockpile area where ore 
can be accumulated throughout the six months of active mining to 
extend the boat shipping over the 9-rnonth period when the harbor 
is open; the ore-receiving and grading yards at Seven Islands, the two 
power plants, one at Marguerite Falls some 18 miles west of Seven 
Islands to furnish current for the town, dock and the railroad ore 
yards, and the other at Menihek Falls 330 miles north on the new 
railroad to furnish current for the mines, headquarters, the town to 
be built known as Schefierville and the upper part of the railroad 
system. 

The entire operating system is under radio control from mines to 
ore dock and can deliver substantial shipments each year after 1955. 
The 1955 shipment is planned for 5 million tons and in 1956, 10 mil­
lion tons per year. Very little expansion and modification of facilities 
will permit the out-shipment of 20 million tons per year to Seven 
Islands. To date the expected goals have been met at the time set far 
in advance even under the most extreme difficulties due to cold climate, 
short seasons and need of carrying on the surveys, explorations and 
part of the railroad construction by use of air transport. With that 
record of performance there is good reason to expect that the future 
goals will also be met. 

Due to the large initial investment of over $250,000,000, minimum 
yearly shipments of 10 to 12 million tons will be required to provide 
a fair return on the investment. 

There are now three major sources that can furnish all ore needed 
for steel making in the United States: the Lake Superior District, 
Labrador-Quebec and Venezuela. There are several other countries 
that ~aye sent iron ore ~o this co~try each year amounting to about 
10 million tons. These llllports will probably continue. Some of the 
more recent sources are Liberia, with potential of about one million 
tons annually; and Peru which furnished 840 000 tons in 1953 Their 
long ocean haul is offset by their nearness to tidewater. · 

Following are the distances from foreign ports to ports on the 
Atlantic coast of the United States: 
Puerto Ordaz, Venezuela, S. A. to Morrisville, Pa. 

(River 175, Ocean 2124) , • • , • · • · · · • .... • . , .. . . 2 300 Miles 
Puerto de Hierro, Venezuela, S. A. to Baltimore (O~~~~) · · ·' '· · · · 2'120 Miles 
Victoria, Brazil, S. A. to Baltimore (Ocean) , . . . . . . • · · · · · · · 5'250 Miles 
El Tofo, Chile, S, A to Baltimore (Ocean) ........ , : : : : : : : : : : : : : 5;05o Miles 
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· L'b · West Afr1·ca to Baltimore (Ocean) .•••••.•.••• 4,880 Mµes Monrovia, 1 eria, ) A 950 Miles 
il N a to Baltimore (Ocean • • • • • , • • • • • · · • • · • · • ··• • · • • · -, • f !,3:n 1s1~a:, ~uebec to Baltimore (River and Ocean) •... , ••.. , . 1,550 Miles 

Railroad distances are as follows: . 
· o d •• about 90 Miles From Cerro Bolivar to PuE:rto r az" · · · " 'ci" " · · .. • • .. · ' • · 865 Miles 

J;~: tr;:!°:taQ=~~ ~,~c~ ~~vt°J:fu~etl~r·.:_: av~~ig~::: : : : . 90 Miles 

f ]Ill eshta. mines to lower lake ports, both rail and lake ia about 876 Note: Total distance ram nn .., 
miles, • 

The following is a computation of the t?tal iron unit co~ts of Mesabi 
non-Bessemer ore with 51.50% naturaI 1;on, Bethlehems V~nezuela 
ore with 64% natural iron, U. S. Steels Venezuela or~ with 58% 
natural iron and Labrador-Quebec ore with 54 % natur~ iron, all car­
ried through to Pittsburgh using quote~ ~954 rates hf rail dtavua~e 
ocean contract rates as reported by mmmg compames an t e · · 
Bureau of Mines. 

Field 

Mesabi 
·Range 
Venezuela 
Bethlehem 

Venezuela 
U.S. Steel 

Nat.Iron in 
Base Ore 

51.5% 

64.0% 

Labrador- 54.0% 
Quebec 

1964 Price at 
Basing Point 

$9.901 

atL.Erie 
$8.752 

at Puerto de 
Hierro 
$5.808 

at Puerto 
Ordaz 
$10.38 

atL.Erie 

Freight 
Ocean R.R. 

$3.004 

$3.505 

$2.12 

2.81 

2.81 

2.12 

Delivered-Coat Pittsburgh 
Per Gr, Ton Delive!'ed°Coat 
Pittsburgh Per Unit of Iron 

$12.02 

14.56 

12.11 

12.50 

$12,02 : 51.5 
:::$.233 

$14.56 + 64.0 
:::$.227 

$12.11 + 58.0 
:::$.209 

$12.50 + 54.0 
:::$.281 

. ta . f of the Venezuelan ore per 
The above figures indicate an advan gem avokt· tes are the average 

unit of iron delivered at Pittsburgh. Wate~P~ ~~n J: published rates in 
of contract vessel rates _in effect. thus fahr. d brtwa .~ Atlantic ports and Pitts­
effect between Lake Erie and Pittsburg an e e 
burgh. 

. t rail of v~ssel, at lower lake ports, 
(1) Published 1954 market price for 51.5% nnturol iron f~

4
a t Puerto~ de Hierro, Venezuela, 

(2) Price published by Bethlehem Steel Co., e~eetlve for 
4

9 t :uerto Ordaz, Venezuela, 
(S) Price publ!shd by u. s. Steel Corp., effective for 195 , A ri1 28 1954 
('\I) Testimony of H. o. Jackson before Inter!m Comm!eelon AP ll 28• 1954: 
(5) Testimony of H, C. Jackson before Interim Commission pr • 

. W t y both Venezuelan ore 
On completion of the St. Lawre~ce a erwa ' how an advantage 

and that from Labrador-Quebec wil_I un<lo~bt~J :hat will be hard to 
over Minnesota natural ores, on an U'On unit ill b able to meet im­
overcome. Minnesota's better grade ore may st et'on of the better 
ports on an equal basis even. then. How~ver, s~gre~nesota ore at a 
grade ore for one market rmght result m placmg 
disadvantage in other steel centers. ill lik I 

What other districts, and with what ore requirements, w e Y 
remain open to ores from this area? 
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1. Chicago area, with estimated yearly ore requfrement of. . . 24,000,000 Tons 
,2, Duluth area, estimated yearly requirement of ........ , . . . 1,000,000 Tons 
3. Lake Erie area, estimated yearly requirement of, . . . . . . . . 11,000,000 Tons 
4. Youngstown area, estimated yearly requirement of. . . . . . . 14,000,000 Tons 

Total requirement for these four districts ..... , .......... 50,000,000 Tons 
Assume that by 1970 the above total will reach ........... 75,000,000 Tons 
and by that year production of taconite concentrate 

will amount to ... , .............. , . , , .......... , . . . . . 40,000,000 Tons 
Leaving for Minnesota, Michigan, Steep Rock & Algoma. . 35,000,000 Tons 

Of the latter only Minnesota's Vermilion ore, some Michigan ore, 
Michipicoten (Algoma) sinter and Steep Rock lump ore can likely 
compete on an iron unit basic;; at Pittsburgh with ore from either 
Labrador-Quebec or Venezuela, after completion of the Seaway. 

How then can Minnesota retain its competitive position in the 
Pittsburgh market? 

By increasing taconite production in large scale commercial plants 
so that its per ton costs will be so reduced as to be competitive with 
other ores at the Lake Erie ports. 

Minnesota's share of the iron ore market will be determined by rela­
tive cost of producing iron and steel from ores from all sources. When 
large-scale processing of taconite becomes a reality the high unit value 
may offset relatively high production costs. 

With the remaining reserves of Minnesota natural ores, however, 
there is a combination of declining grade of ore and increasing costs. 
Indications are that the period preceding large-scale taconite produc­
tion may be difficult. The two major outside sources have plenty of 
high-grade ore and real competition is to be expected in the main steel 
centers east of the Chicago area. 

Every ton of competitive iron ore which supplants the market for 
a ton of Minnesota iron ore is of vital importance to the entire State 
and can be serious to the range communities which depend upon the 
iron ore industry to sustain their economy. It has been pointed out 
to the Commission that it takes 265 men working in the mines and 
115 men on the railroads, a total of 380 men, to produce and deliver 
annually at the docks on Lake Superior one million tons of iron ore. 
A loss of 5 million tons in production due to competition means that 
1,900 men would be out of work and a loss of 10 million tons means 
that 3,800 men would lose their jobs. As the tonnage production de­
creases the job losses increase. 

WHAT IS THE COMPETITIVE RELATION OF SCRAP IRON 
AND STEEL TO THE PRODUCTION OF IRON ORE? 

A commo~ idea of scrap is that of th~ k~d gathered up around rail­
road shops, Junk yards, and farms. This 1s only one of the two main 
sources. The other, !mown as "home scrap," comes from the daily 

172 

COMPETITIVE ORES 

operations of the steel plants and includes scale, turnings a..,d many 
other forms of waste metal. Figures for years 1951 and 1952 show that 
slightly more "home scrap" than purchased scrap was used in steel 
making. 

In years preceding 1945 roughly one half of the steel made in the 
United States was made from scrap metal and one half from pig iron 
which in turn is made from iron ore. Formerly the pig iron made from 
iron ore in the blast furnace, was cast in heavy blocks called "pi~s." 
These had to be re-melted in the open hearth furnace and re~ed mto 
steel. Later it was found to be cheaper to send the molten ll'on, or 
"hot metal/' directly from the blast furnace to the open hearth plant. 

Either scrap or pig iron (or "hot metal") or any ~ombinat!on of the 
two can be used to make steel. In theory, the ratio of therr use de­
pends mainly on their relative cost at the time needed. 

The amount of "home scrap" is quite large and varies with the out­
put of steel. In late years its tonnage has exceeded· that of the pur­
chased scrap. 

In the years after 1938 purchased scrap was in good demand at 
high prices; but the scrap market, still high fo th~ ~rst _half of 19?3, 
broke badly toward the end of the year. This condition m a year like 
1953 indicates an abundant scrap supply. 

The following table shows the composite average prices of No. 1 
and No. 2 heavy melting scrap for the past 17 years, and the co1;­
responding prices of basic pig iron for those years. Note the compan­
son for years 1950-1953 inclusive. 

TABLE NO. 9 
COMPOSITE AVERAGE OF NO. 1 AND NO. 2 HEAVY MELTING SCRAP 

STEEL PRICES AT PHILADELPHIA, PITTSBURGH, AND CHICAGO 
AND PRICES OF PIG IRON 

Average Prices by years: 
Year No.1 Grade No, 2 Grade 

1937 . . . . . . . .. .. . .. . . . • . . .. $17.91 $}~•ig 
1938 .. . . .. . . . .. .. .. . • . . . . .. 13.42 

15
·
82 1939 ....................... 16.21 17.67 

1940 ....................... 18.51 19'29 
1941 .. . .. . . . .. .. . .. . .. . .. . . 19.43 20· 00 
1942-43 .................... 19.17 18.98 
1944 ....................... 18.62 20·00 
1945 .... , .................. 19.14 21·01 
1946 ............. , ......... 20.15 36.27 
1947 ....................... 35.64 41.60 
1948 ...................... , 41.55 27'72 
1949 . .. .. .. .. . .. .. .. . . . .. .. 27.49 35:15 
1950 . . . . . . . . . . . . . . . . . . . . . . . 35.34 42 64 
1951 ....................... 43.14 42'74 
1952 .. .. . . . . . .. .. .. .. .. . . .. 41.89 37' 89 
1953 . . . . . . . . . . . . . . . . • . . . . . . 39.90* · 
• Nov., 1953, price of No. l steel scrap was down to about $80,00 per ton, 
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Basic Pig Iron 

$22.99 
21.71 
21.10 
22.50 
23.50 
23.50 
23.50 
24.52 
27.13 
33.82 
41.60 
46.00 
47.04 
52.00 
53.08 
55.25 
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Years: 

TOTAL PRODUCTION OF STEEL INGOTS AND CASTINGS 
IN THE UNITED STATES Un thousands of net tons) 

1946 1947 1948 1949 1950 1952 1958 

Amounts • . • • • 66,600 84,900 88,600 78,000 96,800 98,200 112,000 

C. K. Leith, in his book "Mineral Valuations of the Future," pub­
lished in 1938, commented on the rising use of scrap replacing primary 
raw materials. Soon thereafter the effects of World War II and the 
following period of reconstruction temporarily reversed the trend. 
By late 1949 the supply of steel and of scrap had caught up to demand. 
In 1950 came the Korean War with renewed pressure for more steel 
and increased demand for scrap. This condition continued beyond the 
Korean cease-fire, but in late 1953 came the sharp break in scrap 
prices with no pronounced drop in demand for steel again indicating 
that scrap was in plentiful supply. 

Based on the existing spread between scrap and pig iron prices a 
shift to greater use of scrap might seem warranted from merely a cost 
standpoint. However, there are other considerations, among them the 
possible need of laying off men now employed at blast furnaces and 
the damage to the refractory lining of those furnaces resulting from a 
shutdown. 

Another factor is the lack of stability of the scrap market Pub­
lished graphs and charts of probable future requirements of the sev­
eral items of raw material for steel do not show any provision for sepa­
rate tonnages of scrap. 

Recent heavy investments by American steel companies in the ex­
ploration and development of large foreign ore deposits seem to indi­
cate the belief ?f these companies in the steady continuing growth of 
the U. S. steel mdustry along much the same pattern that has existed 
in the past. Any further increase in the use of scrap will mainly parallel 
the gain in steel production to meet the needs of population growth 
and national defense. 

In a recent study of the part played by scrap in steel-making an­
swers hav1:: been sought for the following questions. Answers follow 
each quest10n. 

1. Q. What part of the total tonnage of scrap used in steel-making 
is purchased from scrap dealers and from independent manufacturers 
of articles containing steel? 

A. Slightly less than one half. The rest is "home scrap " which is 
the daily clean-up of the large amount of mill scale, edging~ and other 
waste metal around the steel plants. 
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2. Q. What is the comparison between the prices of scrap and of 
pig iron in recent years? · 

A. See Table No. 9 on page 173. 
3. Q. Has there been any definite trend toward the use of scrap in 

place of iron ore in recent years resulting in closing blast furnaces and 
making steel from scrap in open hearth furnaces? 

A. This condition existed to some extent in the depression years of 
the 1930's but not since 1938. The question implies the use of scrap 
in excess of that prevailing in recent years. Since 1938 this nation has 
been on either a war or a defense economy. 

4. Q. \Vhat is the likelihood of scrap replacing iron ore to any great 
extent in future years? 

A. There may be a gradual increase in the over-all percentage of 
scrap used over a long period. Probably no accurate forecast can be 
made since there are too many uncertainties. It is assumed that 
answers to this and the foregoing questions apply to conditions short 
of war involving the United States. ·· 
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What Impact ¥/ill the Great Lakes=St. 
Lawrence Waterway Have on the Iron 

Ore Industry of Minnesota 

The Commission obtained transcripts of the hearings on the St. 
Lawrence Waterway held by various Congressional committees in­
cluding the most 1·ecent conducted by the Committee on Public Works, 
House of Representatives, during February, 1954. It has examined 
numerous writings and heard testimony in favor of and in opposition 
to the project. A lengthy nanation of the engineering and financial 
problems involved on this project is unnecessary to determine what 
impact its completion will have on the iron ore industry of Minnesota. 

For at least forty years bills relating to this waterway have been 
introduced in the Congress. However, the proponents could never 
muster enough votes to enact them into law. In 1941 the Dominion 
of Canada and the United States signed an agreement £or the de­
velopment of the waterway with navigable channels 27 feet deep from 
Montreai, Canada to ail ports on the Great Lakes and to develop in 
the International Rapids section of the seaway hydro-electric power 
of more than two million horsepower. Subsequent to this arrangement 
bills were introduced at each session of Congress but the opposition 
always prevailed. 

In 1951 the Parliament of Canada created the Saint Lawrence Sea­
way Authority of Canada and authorized it to proceed with the con­
struction of the waterway, including the power developments, with or 
without United States participation. This action on the part of the 
Dominion of Canada undoubtedly led to the introduction and passage 
by the United States Congress of the bill known as S. 2150, which was 
signed by the President on May 13, 1954 as Public Law 358, 83rd 
Congress, Chapter 201, 2nd Session. This law created the St. Law­
rence Seaway Development Corporation and authorized it to join with 
Canada in the construction of the deep-water navigation works only 
in United States Territory. It authorized the corporation to issue 
bonds in the amount of $105,000,000 to be purchased by the Secretary 
of the Treasury of the United States. The power development will be 
constructed and financed by the State of New York and the Canadian 
agency. 

The present channel has a 35 foot draft from the Atlantic Ocean to 
Quebec. From Quebec to Montreal the depth is 32.5 feet. This depth 
permits large ocean vessels to reach Montreal. Between Montreal, 
Canada and Ogdensburg, New York, a distance of 114 miles, the 
Lachine, Soulanges and International Rapids are located. At present 
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these rapids are bypassed by means of canals 14 f~t deep with 22 
locks, 14 feet deep, 43 feet wide ~d 252 feet~!ong. This particular part 
of the river is the big job confrontmg the engmeers on the ne'! proJ~ct, 
for it is necessary to create a channel 27 feet deep through thIB section 
of the river. This requires the construction of numerous dams, canals 
and locks, and miles of dredging. Be~een .Ogdensh1~rg and Lake 
Ontario, a distance of 68 miles, the entire ~tance ~ .have to be 
dredged. Between Lake Erie and Lake Ontario, a dIBtance of 27.6 
miles, the Welland Canal will be deepened from 25 to 27 feet. 

The locks are to be at least 800 feet long, 80 feet wide and 30 feet 
over the sills. The present plans do not provide for a 2'! foot channel 
beyond Lake Erie therefore deep draft ocean vessels will be unable to ' . reach the Minnesota ports on Lake Supenor. 

Engineers estimate that it will take 4 or 5. years after co~encing 
the work to complete the project. We stated m our last report, 

"If the present unprecedented demand for ~on. ore con!inues 
and the St. Lawren~e Waterway ~ completed, it will l!ot si;~~~~~ 
affect the iron ore mdustry of Minnesota. However, if thif . 

• dimin' • h ·twill make the ore1gn mous demand for rron ore .. . IS es, 1 .· , • • . . .., ~ 
ores with cheap transportation, highly competitive wun °~1 

Min~esota ore and particularly with taconite concentrate. It 18 

true that it will take several years for the prop?sed new. sea;:? 
to be completed and that large tonnages of foreign ore will P 
ably not be delivered to the inland and the Great Lakes c?ns~~ 
ing districts until that time ar1ves, but. anyone. C:-s:i:hen 
what the impact will be on the Minnesota iron or:.m at full scale 
it is completed and t~e fore~~.ore fields !ft ~r~~ :.~ve it into a 
and the transportation facilities are av a e 
slackening market." . D' 

t The Lake Supenor is-
In 1953, the demand for iron ore was grea · his total Minnesota 

trict shipped approximately 99,000,000 tons: ~t t history of the state. 
shipped 81,511,479 tons, the largest tonnage m e . f 

. d t k pile of iron ore o 
On January 1, 1954 the steel mills ha as oc 4 the mills have 

about 40,000,000 tons. In the first two qfartfsa°f 
1
;:city The slump 

been operating at about 68% to 70% 0 _ra e chl ments of Minne­
in steel mill operation has been reflected m ~es eJts were only 70% 
sota iron ore. Up to July 1, 1954 Minnesota s ipm 
of those for the same period in 1953. t' • 

b mining opera ions m 
The Labrador-Quebec :field in Canada. egan d ·ron ore have been 

June, 1954 and about 1,500,00,0 ~ons of~ fapr~duced. In 1956 the 
produced. In 1955 five to six million tons e Seaway is completed, 
goal is ten million tons. When the St. Lawr~rillion tons. In view of 
the production will be increased to 20 or 3 

177 



WATERWAY 

the fact that control of this :field is sha1·ed by six U. S. companies 
there is no doubt that this ore will be used in U. S. furnaces. 

The Orinoco Mining Co. (U. S. Steel) of Venezuela is shipping in 
1954 from the Cerro Bolivar Mine three million tons of exceptionally 
high grade iron ore to the U. S. Steel plant at Morrisville, Pennsyl­
vania. The Iron Mines Company (Bethlehem Steel) of Venezuela is 
shipping annually two million tons of 64% natural iron ore from its El 
Pao Mine to Sparrows Point, Maryland. Testimony before the Com­
mission showed that the Venezuelan ore from Cerro Bolivar and El 
Pao, without the St. Lawrence Seaway, can be delivered to the At­
lantic seaboard mills and also as far inland as Pittsburgh, Pennsyl­
vania, at a lower cost per unit of iron than the Minnesota iron ore. 
With the seaway these foreign ores could be delivered at Lake Erie 
ports at a further reduced cost per unit of iron. 

Exact cost :figures are not available on the Labrador-Quebec ore. It 
is a high grade ore mined by open pit methods with little overburden, 
and undoubtedly can be delivered to the Eastern seaboard and the 
U. S, inland plants with or without the seaway as cheaply as the 
Venezuelan or Minnesota ore. 

The demand for steel regulates the production of iron ore. In 1953 
the demand was enormous. In 1954 the demand slackened. At present 
the steel mills are only operating at about 70% of rated capacity. Iron 
ore production and shipments have dropped to about 70% of the 
1953 output. If this slow pace continues the situation referred to in 
our 1953 report has arrived and the foreign ores are available for 
d~livery in a slackened market. Regardless of the benefits the seaway 
will have on the economy of the state as a whole if the present eco­
nomic conditions in the steel industry continue and the seaway is 
completed the impact against the iron ore industry of Minnesota will 
be quite substantial. 
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Impact of National Defense·. 
There is no way to make any accurate appraisal of this subject. 

The National Government is aware of the world-wide tension caused 
by the Communist threat and is doing everything possible to avert war 
and restore peace. Because of this turmoil in world affairs our Govern­
ment is appropriating and expending huge sums of money for our own 
National Defense. 

For the fiscal years ending June 30, 1954 and 1955, the following 
appropriations have been made: 

NEW OBLIGATIONAL AUTHORITY 
( In millions of dollars) 

Total Department of Defense -

Fiscal Year 
1964 

Fiscal Year . 
1966 

Military Functions •.•.•.......•.•.••• , . , •.• z:$34=,53=2_. ___ -"-$2_9,:.....583--:--
Anny ....•...•....•... , • . . . . • • • • . • . • • • . 12,995 7,620 
Navy ........•.....•..••.•.. , .•.•. , • . . . 0,85S 9,777 
Air Force .............•....•.••• ' ••. ' • ' 11,409 11,558 
Establishment-wide Activities .... , •.••• , . 770 629 

Source: Letter dated August 28, 1954, from Office. of the A9:listant Secre~ry of 
Defense, Washington, D.C., signed by Glen V. Gibson, Acting Deputy, omp­
troller for Budget. 

The above appropriations are in addition to the unexpended bal­
ances in prior appropriations. 

There is no doubt that a considerable portion of this money will, go 
into the manufacture of military equipment made from steel which 
will require large tonnages of iron ore. We have been .unable to get 
any figures on tonnage requirements of iron ore for National Defense. 

Minnesota has supplied about 65% of the Nation's iron ore re­
quirements for years and whatever happens in the next few y~ars, 
Minnesota will continue to do so because it is the only source of iron 
ore in this country that can meet the demand. 

When the Labrador-Quebec and Venezuela fields get into f~ pro­
duction and the St. Lawrence Seaway is completed 8?d !1:ft: :;: 
available to move the ore the heavy burden on our M:e th 
ore mines can be lighten'ed However, in case of ano er war e 
Venezuelan iron ore could n~t be relied upon because the transporta-
tion perils would be insurmountable. 

The appropriations for National Defense for thfe ~: l::;i ;!!! 
were $46,610,938,912, or about 30% more than or 
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1954. The production of iron o:re and steel in 1954 dropped 30% be­
low the yeal' 1953. In other words, the production of iron ore and 
steel has diminished in the same ratio as the reduction in appropria-
tions for National Defense. 

If this fact is not wholly accidental it seems to :indicate that at least 
for the years 1953 and 1954, the production of iron ore and steel was 
definitely tied in with expenditures for National Defense. 

In view of the fact that appropriations for National Defense for 
the :fiscal year 1955 are only 85% of those for 1954, another drop can 
be expected :in the production of iron ore and steel, unless the normal 
commercial demand increases. 
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Drilling Permits and Moratorium 
The Commissioner of Taxation suggested that Minnesota require 

drilling permits from anyone exploring for minerals and that reports 
of discovery be required because the State sometimes receives royalty 
taxes while having no record or information of ore existing on the 
lands involved. He suggested that such a law would cause disclosure 
of such deposits. 

The subcommittee appointed to investigate this subject held hear­
ings. It appeared from the testimony that the royalty t~es referred 
to by the Commissioner of Taxation were upon minimum royalties 
paid on leases, even though no drilling had been done on the property 
or ore deposits known to exist. 

This fact has caused some people to believe that new deposits have 
been discovered and not reported to avoid payment of the tax. No 
evidence sustained this belief. As soon as iron ore is discovered it be­
comes taxable. 

Drilling is being done constantly in every active mine to prepare ore 
for removal To require a drilling pennit under these circumstances 
would be impractical. Testimony :iriillcated that minfog companies 
report to the School of Mines all drill core analyses of exploratory 
drilling on reserve properties and on inactive mines. This information 
is certified by the School of Mines to the Commissioner of Taxation. 

Testimony fails to show a single instance where the discovery of 
iron ore has been concealed from the State or local taxing units. On the 
contrary, the local taxing units have been most diligent in requiring 
that all known deposits are placed upon the tax rolls. 

In considering all of the testimony presented on the subject the sub­
committee concluded that there is no need for such a law at the 
present time. The Commission concurs in the conclusion of the sub­
committee. 

Because iron ore in Minnesota becomes taxable as soo~ ~s it is dis­
covered it was suggested that Minnesota enact a law similar to the 
;;Lindq~ist". law of Michigan. The <'Lindquist" law provides that 
Metallic mmeral ore newly discovered and/or p~oven m the ground 

and not part of the property of an operating rmne shall be exempt 
from the general property tax laws for a maihnum period of ten y~rs 
or. until such time as it becomes part of the property of an operatmg 
rmne or it in itself becomes an operating mine," 

The subcommittee appointed to explore this subject conclu~ed 
th

at 
there is no need for such a law at the present time, rrhe~e ~ gr~ve 
doubt as to the constitutionality of such a law, The Commission c n­
curs in this view. 
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Tax on Ore Carriers 
It has been suggested that the State impose a tax on boats trans­

porting iron ore on the Great Lakes. 

The subject has been thoroughly explored by a subcommittee and 
the Commission conducted hearings to determine the merits of this 
suggestion. 

The Commissioner of Taxation has. been consulted, available Con­
gressional reports have been studied, testimony was taken from repre­
sentatives of the Lake Carriers Association, American Merchant 
Marine Institute, American Association of Railroads, Inland Waters 
Association, U. S. Treasury Department and the President's Com­
mission on Intergovernmental Relations. 

From 1933 through 1944 the Minnesota income tax law imposed 
an income tax upon foreign corporations engaged in the operation of 
ships on the Great Lakes. During these years the following returns 
were realized in taxes collected: 

1940 ....••.•.........•.•............. $ 4,228.58 
1941 •.............•.•..•... , .•...... ·. 18,560.10 
1942 . . • • . . . . . . . . • . . . . . • . . . • . . . . . . . . . . 10,924.38 
1943 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,345.15 
1944 ... ; • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,780.59 

The 1945 Legislature exempted foreign corporations engaged in 
interstate and foreign shipping on the Great Lakes from said tax. 
That action was in accordance with the request of the United States 
Government made through the Secretary of State because of a protest 
lodged by the Canadian Government. The Canadian Government 
called attention to the fact that such tax violated the provisions of 
Article V of the Treaty between the American and Canadian Govern­
ments dated March 4, 1942 limiting the taxing power of the two 
nations as follows: 

1. "Income which an enterprise of one of the contracting states de­
rive from the operations of ships or aircraft registered in that 
state shall be exempt from taxation in the other contracting 
states." ... 

2. "The taxes referred to in this convention are (a) for the United 
States of America, the federal income taxes including surtaxes 
and excess profits tax and (b) for Canada the Dominion income 
tax, including surtaxes and excess profits tax." 

In addition to the Treaty herein cited we have considered the fol­
lowing legal problems: 
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ORE CARRIERS 

1. No state or subdivision of a state may tax or impose e>ther legiE!­
lative obligations upon any corporation engaged solely iri interstate 
commerce when the tax or legislative obligation is a burden upon 
interstate commerce in contravention of the Constitution of the 
United States. 

2. In order for a state or a subdivision of a state to tax, there must 
be legal jurisdiction of the subject matter by the state through some 
factor or factors. Examples of these factors would be doing intrastate 
business within the state, domicile within the state or situs of opera­
tion within the state and so forth. 

3. The fact that shipping in and out of Minnesota is carried on by 
both foreign and American steamship lines is another consideration, 
Assuming a tax could legally be imposed which would not burden 
interstate commerce in violation of the Federal Constitution, a further 
problem exists with respect to the uniform imposition of taxes as 
between interstate and international commerce. 

In evaluating all the foregoing considerations, testimony and legal 
history, it is the opinion of the Commission that it is legally doubtful 
whether a tax can be imposed upon non~l\finnesot-a corporations en .. 
gaged in foreign and interstate shipping on the Great Lakes. ':!,1here 
is some substantial and authoritative legal opinion that an app?rt1oned 
net income tax could be sustained. However, based upon the history of 
the law from 1933 to 1944 the Commission is of the opinion that the 
realized tax return from su'ch a law would be negligible and would not 
pay the costs of collection or enforcement in the courts which would 
probably be necessary. 

For a good many yea~s and particul&rlY since the _exemption re­
lie~g foreign corporatio~s engaged in ship~½i~ in mtel'state and 
foreign commerce from the income tax, much cnfacISm has been he8:ped 
upon the Legislatul'e for failing to enact laws on these col'porations 
engaged in shipping as aforesaid. Assertions haye been made th~t huge 
tax revenues have been lost because of the failure of the Legislature 
to enact tax laws on ore carriers. 

In view of the legal obstacles involved and the fact that even if an 
apportioned net income tax could legally be .enacted, t~e tax c~lle~:ei 
therefrom would be negligible the claims and ass~rtions ma e ~ 
the Legislature has been derelict in abolishing the mcom~ t~ pr~: 
sion as it relates to water carriers or in failing. to e;1ac O er 
legislation relative thereto and thus is losing substantial tru;: revenue, 
are unfounded and untrue. 

Th . . . . f the 0,.;rrinal request of the ere IS a policy question m view o .. .,-· ·t If 
United ~tates Government that the State ~£ Minndest: t:::: :n~~e 
from this field of taxation. This problem will no ou 
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comnlex by the completion of the Great Lakes St. Lawrence Water­
way; not only with relation to Canadian vessels but to vessels from 
many other foreign nations. 

Therefore it is the recommendation of the Commission that no 
action be taken to impose any tax upon foreign corporations engaged 
in shipping upon the Great Lakes. However, this s}1bject should _not 
be foreclosed and if there be a change in the policy o; tl:e United 
States Government or a change in the legal basIS of a~hievmg a sub­
stantial• tax return upon such shipping, then the Legislature should 
review this subject. In that event the Legislature should be well ad-
vised on the subject. 
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Labor Credit 
To encourage the mining of low grade ore, the Legislature, in 1937, 

passed a law which reduced the assessed value of low grade iron bear­
ing formations (for ad valorem taxes). The law provided that if the 
tonnage recovery was less than 50% and not less than 49%, the 
assessed value should be 48½ % of the full and true value (regular 
iron ore is assessed at 50%), If the tonnage recovery was less than 
49 % and not less than 48 % the assessed value was 4 7 % and for each 
subsequent reduction of 1 % in tonnage recovery, the percentage of 
assessed value to the full and true value shall be reduced an addi­
tional 1 ½ % of the full and true value, but in no event should the 
assessed value be less than 30% of the full and true value. (Laws 
1937, Chapter 364, M.S.A. 273.15.) 

In 1941, to further encourage the production of low grade and high 
labor cost ores, and to increase employment on the range, the labor 
credit law was enacted. (M.S.A. 298.02.) This law allowed as a credit 
on the occupation tax an amount equal to 10% of that part of the 
cost of labor (excluding administrative labor) in excess of 20 cents 
per ton and limited the credit to two-thirds of the gross tax. (Laws 
1941, Chapter 544.) 

In 1945, by Chapter 445, the law was amended and the allowance 
was 10% of the labor cost in excess of 30 cents per ton and not in 
excess of 40 cents per ton; and 15% on that part of the labor cost in 
excess of 40 cents per ton and limited to 75% of the gross tax. The 
law was again amended in 1947, Chapter 541, and the allowance was 
10% of that part of the labor cost in excess of 40 cents per ton and 
not in excess of 50 cents per ton; and 15% of that part in excess of 50 
cents per ton and limited to 7 5 % of the gross tax. 

It was again amended in 1949 by Chapter 639 and the allowance 
was 10% of the labor cost in excess of 50 cents per ton and not in 
excess of 65 cents per ton and 15% on the labor cost in excess of 65 
cents per ton and the allowance was limited to 75% of the gross tax 
for underground and taconite operations and 60% for all other opera­
tions. 

In 1951, by Chapter 664, the law was again amended so that under­
ground mines and mines in which during the year in question, more 
than 50% of the crude ore produced had been bene:ficiated by jigging 
heavy media, roasting, drying or by artificial heat, sintering, magneti~ 
separation, flotation, agglomeration, or any process requiring fine 
grinding, the allowance was 10% of that part of the cost of labor-­
employed by said mine or in the bene:ficiation of such ore in said 
calendar year, in excess of 50 cents per ton and not in excess of 65 
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cents per ton of the merchantable ore produced during that year, and 
15% of the labor cost in excess of 65 cents per ton. In the case of 
oth:r mines 10% of the amount by which the average labor cost ex­
ceeds 50 cents but does not exceed 65 cents, plus 15% of the an~p~t 
by which the average labor cost pe1· ton excee?-8 6~ cents, multip~ed 
by the number of tons of ore produced at said mme, not exceedmg 
100 000 tons and 10% of the amount by which such average cost per 
ton' of such l~bor exceeds 80 cents, multiplied by t~e ??IDber of tons 
of ore produced at said mine in excess of 100,000, limitmg to 75% of 
the gross tax on underground and taconite operations, and 60% on 
all other operations. 

In 1953, by Chapter 646, the law was amended as follows: 

(a) This applies to underground mines and to open p~t mines 
where over 40% of the crude ore produced h~s been benefic_iated by 
processes more difficult than ordinary crushing and washing; and 
allows a credit of 10% of labor cost at such mines in excess of 60 cents 
and not over 78 cents per ton of concentrate produced; and 15% of 
that part of cost of such labor above 78 cents per ton of concentrate 
produced. 

(b) Other mines ( Open pit). On the first 100,000 tons allow a credit 
computed in the same manner as under (a). On all concentrate in 
excess of 100 000 tons from any mine, 10% of labor cost in excess of 
96 cents per ton of concentrate, provided that the maximum allowable 
credit be limited to 7 5 % of the computed gross tax in the case of 
underground and taconite operations, and to 60% as appli~~ to all 
other operations of the total tax computed under the proVIS10ns of 
Minnesota Statr:tes 1953, Section 298.01. 

(c) But the labor credit shall n?t exceed 7.3% o! the aggregate 
amount of occupation taxes, excluding such taxes levie~ £or the yet­
erans' Compensation Fund (Sec. 298,01) assessed agamst all mmes 
in the state for said year prior to the deduction of said credit. At the 
time of his :final determination of occupation tax pursuant to Sec. 
298.09, Subdivision 3, the Commissioner shall reduce the credit other­
wise allowable to each mine hereunder by such equal percentage as 
will bring the total within such limitation. 

The amendments to the labor credit law were necessitated in the 
main by the National inflationary spiral, and partly to prevent low 
cost mines from receiving the credit. As costs increased, the law had 
to be amended. Otherwise the low cost mines as well as the high cost 
mines would have received credit and the credits allowable would 

. have been so la1·ge that the gross occupation tax would have been 
greatly reduced. Additional experience may indicate the necessity £or 
further amendments. 
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Tables were presented to the Commission which illustrate the above 
statement. The 1951 gross occupation tax was $28,278,289; the labor 
credit allowed was $2,002,914; and the tax certified was $26,275,375. 
If the 1949 law had been used to compute the labor credit on the 
1951 tonnage, the credit would have been $3,056,352, thus reducing 
the tax certified by more than $1,000,000. 

The 1953 gross occupation tax was $32,591,700; the labor credit 
allowed was $2,285,897; and the tax certified was $30,305,803. If the 
1951 law had been used to compute the labor credit on the 1953 ton­
nage, the credit would have been $3,389,000, thus reducing the tax 
certified by $1,103,000, 

HAS THE LABOR CREDIT LAW ACCOMPLISHED 
ITS PURPOSE? 

Whether or not the labor credit law has increased employment and 
the utilization of low grade, underground and high labor cost ores, is 
a controversial question. 

In the hearings before the Commission, there was much diversity 
of opinion. Mr. G. Howard Spaeth, Tax Commissioner, stated "that 
it has not encouraged the employment of labor or the mining of even 
low grade ores." He attributed the increase of concentrated ore and 
employment on the range, since the enactment of the labor credit law, 
to the unusual demand for ore. 

Mr. E. Tom Binger, an attorney, representing some 12 small mining 
companies, stated in substance, that he was certain that the labor 
credit law had encouraged the mining of low grade ore and that em­
ployment had increased because of it; that the labor credit law was 
an important factor for the small scram operators in determining 
their costs and whether or not the operation could be conducted at 
a profit; that the law was doing just what the Legislature intended it 
todo. 

Mr. Francis D. Butler, an attorney representing Butler Bros. Min~ 
ing Company, expressed his opinion that the labor credit law widens 
the use of low grade ores and of that type of operation which will 
require more labor per ton than would be otherwise required, and 
that the law reasonably accomplishes what it was intended to do. 

Mr. W. K. Montague, an attorney representing large mining inter~ 
ests, stated in substance, that the labor credit law had increased the 
production of low grade ore and employment but because of the 
National economic situation and the great demand for iron ore, no one 
could determine to what degree the increased production and employ­
ment could be attributed to the labor credit law. 
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Mr. Warren S. Moore, President of W. S. Moore Company, a former 
member of the Legislature and an iron ore producer, stated in sub­
stance that he was processing ore from the Prindle Mine which was 
formerly operated by the Oliver Mining Company and abandoned 
because they had removed all the merchantable iron ore; that the 
labor credit allowed on this high cost mine was a great benefit and 
that the labor credit law was an important factor for the small oper­
ators in making their decisions on scram operations. 

The following table shows the employment on the range and the 
tonnage of concentrates produced, before and since the passage of 
the labor credit law. These figures show that employment and con­
centrated iron production have increased since its enactment, but 
from our investigation of the subject, we have been unable to deter­
mine to what extent these increases can be attributed to the labor 
credit law. 

TABLE NO. 10 

EMPLOYMENT AT THE RANGE MINES AND ORE SHIPMENTS PRIOR 
TO AND SINCE THE ENACTMENT OF THE LABOR CREDIT 

LAW OF 1941 

EMPLOYMENT: 1940 Low 6820 February 
High 9827 August 

1941 Low 8304 January 
Hi h 12373 August 

1951 Lo; 15549 January 
High 17737 August 

1953 Low 16600 February 
High 19525 August 

First Half -1954 Low 16019 May 
High 17840 January 

SHIPMENT IN GROSS TONS: 
Total Percent of 

Direct Concentrate Total Concentrate 

1940 39,741,641 9,207,681 48,949,322 18.8% 
1941 49,347,380 14,713,346 64,060,726 23. 
1951 56,345,750 22,722,939 79,068,689 28.7 
1953 54,509,204 27,002,275 81,511,479 38.1 
Source: U. S. Buteau of Labor Stntistica and Lake Superior Iron Ore Association. 

There is sharp criticism of the labor credit law. Some claim the 
formula is too complicated. Others claim that mines which were never 
intended to receive labor credits are given them. The Interim Com­
mittee on Tax Research in its 1951 report to the Legislature, sug­
gested that the labor credit against the occupation tax should be 
computed on a "Percentage Recovery" method. Others have made the 

188 

l 

\ , __ 

~ '. 

i 
_.I 

LABOR CREDIT 

same suggestion. None of the advocates of this plan have presented to 
the Commission any factual background or figures showing its effect 
on revenue a.i,d on the industry. 

We know that the present labor credit law is complicated and that 
simplicity in tax laws is desirable. 

The only evidence or method submitted to the Commission outlin­
ing a way of computing a specific credit in lieu of the present labor 
credit is as follows: 

On a certain designated value per ton of ore at the mine, a credit is 
figured varying with the amount by which the mine value of ore 
falls below the designated value chosen. (For a mine value of $3.00 or 
over, with a designated $3.00 value, there is no credit allowed.) 

The higher the total production cost of the ore, the lower will be 
the mine value. In effect, this alternative credit would apply only to 
the high cost ores and taconite. 

Comparative figures prepared showing the labor credit allowed on 
Minnesota mining operations in 1953 and the alternate credit com­
puted on designated mine value of $3.00 and of $3.40 per gross ton 
are as follows: 

Labor Credit Allowed in 1963 
Computed Mine 

Y alue Credit 

$3.00 Base 

$2,285,898 $693,988 
Application of over-all 7.3% limitation: 

.078 X $29,875,726 (Gross tax @ 11%) = $2,180,928 
Plus elective credit on ores processed 

in Minnesota ..•....•... , . . . . . . . . • 104,970 
Total labor credit allowed on 1953 

mining operations . . . . . . . . . . . • $2,285,898 

Computed Mine 
Value Credit 

$3.40 Base 

$1,154,323 

A separate comparison made on 26 mines taken at random, gives 
the following results: 

1953 Labor Credit 
Allowed 

$606,812 (26 Mines) 

Mine Value 
Computed Credit 

$3,00 Base 

$168,077 

Mine Value 
Computed Credit 

$3,40 Base 

$346,302 

The total number of tax mines in 1953 was 126. In addition there 
were 19 no-tax mines, making a total of 145 mines operating in Minne­
sota in 1953. 

In computing the mine value credit on the $3.00 base, the credit on 
17 open pit mines was governed by the 60% limitation; and on 3 un­
derground mines, by the 75% limitation. 
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Computations made on the $3.00 · base showed 26 open pit mines 
coming under the 60% limitation, and 3 underground mines under the 

. 75% limitation. 
The number of mines receiving a labor credit in 1953 was 112. 
Figured on the mine value basis, 66 mines would have been entitled 

to mine value credit on the basis of $3.00; and 79 mines on the basis .,.,, 
of $3.40. 

-i, 
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ARE THE PRESENT TAXES ON IRON ORE TOO LOW, 
TOO HIGH, OR ARE THEY EQUITABLE? ......... . 

TABLE NO. 11 
Taxes Paid, Tonnage of Iron Ore Produced 

TABLE NO. 12 
Comparison of Severance Taxes on Ion Ore and Oil 

TABLES NO. 13-A TO 13-F, INCL. 
Comparison of Occupation Tax Paid on '52 Minnesota 

Iron Ore Operations with Taxes That Would Hove Been 
Paid under State Income Tax Law 

13-A Oliver Iron Mining Company 
13-B Jones and Laughlin 

13-C Cleveland-Cliffs 
13-D Hanna-Affiliated Companies 

13-E Pickands-Mather-Affi/iates 
1 3-F All Mining Companies in Minnesota 

TABLE NO. 14 
Computation of Net Profit Per Ton from the Business of 

Mining and Production of Iron Ore In Minnesota 

TABLE NO. 15 
Percentage of Concentrates to Total Production 
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TAX EVALUATION 

In the preceding sections we have explained the law and the ad­
ministration of the ad valorem, occupation and royalty taxes imposed 
on iron ore. The following table is a compilation of the taxes paid and 
the tonnage of iron ore produced by the mining companies from 1914 
to 1953 inclusive: 

TABLE NO. 11 

IRON ORE TAXES 
Total 

Tonnage of 

Ad Valorem Occupation Royalty 
Iron Ore 

Total Produced• 
1 2 3 4 

1914-1915 •.••.•• $ 13,935,202 ........... ............ $ 13,935,202 55,411,561 
1916-1920 . . • . . . . 70,168,134 $ · · 2,2'aii,a2a ········'"· 70,168,134 206,588,420 
1921 .... ., ., ., .. 18,185,156 ·········· 20,423,484 17,495,578 
1922 ............ 18,411,500 3,440,597 $. i,021·,s-ii 21,852,097 28,770,120 
1923 ............ 19,655,268 6,126,443 26,809 558 44,843,457 
1924 ............ 18,736,356 2,859,735 895,825 22,491:916 32,425,027 
1925 ............ 18,570,829 2,316,432 845,072 21,732,333 37,580,850 
1926 ............ 17,267,679 2,725,312 910,636 20,903,627 41,662,490 
1927 ............ 17,342,382 2,183,308 916,825 20 442,515 36,474,549 
1928 ............ 16,844,349 2,466,257 879,520 20:190,126 38,532,003 
1929 ............ 17,251,700 3,786,352 1,044,696 22,082,748 46,922,911 
1930 ............ 17,085,645 2,782,361 921,167 20,789,173 36,239,106 
1931 ............ 16,617,217 1,383,145 649,804 18,650,166 18,370,526 
1932 ............ 15,857,490 260,604 415,793 16,533,887 5,496,070 
1933 ............ 16,582,129 958,388 335,600 17,876,117 12,597,805 
1934 ............ 17,666,132 1,228,626 364,12!1 19,258,887 16,206,453 
1935 ............ 17,323,829 1,387,546 459,951 19,171,326 19,954,430 
1936 ............ 18,012,178 2,637,977 547,048 21,197,203 32,501,729 
1937 ...........• 17,269,567 9,033,930 1,305,385 27,608,882 49,619,930 
1938 ............ 16,255,212 1,618,439 607,988 18,481,639 14,728,556 
1939 ............ 16,431,322 4,888,964 865,926 22,186,212 31,789,650 
1940 ............ 15,579,856 6,387,700 1,107,914 23,075,470 48,304,658 
1941 ............ 14,564,253 8,399,387 1,823,592 24,787,232 63,736,347 
1942 ............ 13,244,037 8,233,102 2,167,065 23 644,204 70,048,716 
1943 ............ 13,300,103 6,711,683 1,945,807 21:957,593 69,364,022 
1944 ............ 12,477,270 6,301,570 1,808,845 20,667,685 65,073,476 
1945 ............ 12,588,313 6,289,279 1,762,134 20,639,726 62,482,046 
1946 ............ 12,732,769 6,507,835 1,358,864 20,599,468 49,650,356 
1947 ............ 13,923,528 9,700,773 1,654,392 25,278,693 59,967,761 
1948 ............ 13,257,828 11,762,769 1907,354 26,927,951 65,013,706 
1949 ............ 14,901,587 14,355,466•• 2°195,108 .. 31,452,161 .. 55,187,871 
1950 .....•...••. 16,565,954 18,822,662** 1

1
896,474•• 37,285,090** 64,793,019 

1951 ......••..• , 17,241,113 26,275,375•• 2:754,461•• 46,271,049 .. 78 407,263 
1952 ............ 18,721,241 20, 788,836** 2,309,996•• 41,820,073 .. s3:374,126 
1953 21,039,931 30,305,803 .. 3,491,514•• 54,837,248** 79,712,363 

Total Taxes •.. $625,607,059 $235,164,984 $41,256,832 $902,028,875 1,719,326,951 

• Production 1921 to date, as reported for occupation tax purposes. 
•• These figures Include the additional 1% Veterans' Compensation Fund. 
Authority for tax figures: Minnesota Department Taxation, 
Authority for tonnage: Minnesota Mining Directory, 1954. 

Organizations and individuals appearing before the Commission 
who claim the taxes are too low advance the theory that iron ore is 
a natural resource and that every ton shipped out of the state1 so far 
as taxes are concerned, is gone forever; that foreign ~orPoratio_ns have 
been and presently are making large profits from ~nesota rro~ ore 
and conclude therefore that iron ore, whether mined or unnnned, 
should be taxed at a higher rate than any other property. 

Up to 1921 the only tax paid on iron ore was the ad valorem tax. 
Under this law iron ore was assessed at 50% of its full and true value, 
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the highest percentage against any property. The foregoing led to the 
passage of the occupation tax in 1921 and the royalty tax in 1923, 
both being in addition to the ad valorem tax. 

The same arguments are now being advanced to increase the taxes 
on iron ore. The Commission in examining into the strength or weak- · 
ness of these arguments has heard the testimony of a great number 
of witnesses, made on the ground inspections of installations of the 
industry and examined analyses of experts in economics who have 
thoroughly explored these questions and expressed their opinions 
thereon. 

As early as November, 1932 Roy G. Blakey, Professor of Economics 
at the University of Minnesota, and a staff of research experts wrote 
a book entitled Taxation in Minnesota. On page 248, we :find the 
following statement: 

"At different times different arguments have been advanced to 
justify unusually heaVY taxes on mines. The so-called 'natural 
heritage' argument asserts that because the mines are a gift of 
nature they should be subject to heavier taxes than property 
that has been created by human effort and saving. But the same 
argument would apply also to agricultural land and to manufac­
turing sites on navigable waters, as well as to forests. It might 
even be logically extended to cover the earnings of human beings 
who possess unusual talents that are the result of inherited char­
acteristics. A more practical view of the problem must, moreover, 
take account of the fact that the development of a mining center 
adds to the opportunities for labor, merchandising, transporta­
tion and all other economic enterprises. It must be remembered 
too that mining is usually a speculative venture, more hazardous 
to capital than are most economic activities. Too often men are 
inclined to look only at the enormous profits made in successful 
ventures and to ignore the losses of the unsuccessful. Our con­
clusion is that the natural heritage argument is not a strong one 
and that it does not of itself justify heavier taxation of mines." 

In 1952, H. Kenneth Allen, Professor of Economics at the Univer­
sity of Illinois, writing on the subject of Ad V alorem vs. Severance 
Taxes on Minerals, stated as follows: 

"A proper point of departure for a discussion of the relative 
merits of ad valorem property taxes and severance taxes is a con­
sideration of the basic question of whether mineral resources 
should be subjected to a heavier burden of taxes than other 
real estate. On the affirmative side of the argument, it is con­
tended that mineral resources are a natural heritage. Unrecov­
ered mineral resources, the argument goes, are provided by nature 
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and d~ n?t result from any sacrifice or effort on the part of man. 
1:hus it IS conten~ed that they should be singled out fo _ 
cially heaVY taxation. The diminishing-value theory is :ni;he 
argument that has been advanced for higher taxation of miner:1 
re~ources than for other real estate. According to this argument 
~eral resources do not reproduce themselves and their valu~ 
1~ depleted t~rough re~oval from the ground. Hence the justifica­
tion for heavier taxation. 

"Upon ~xamination, the arguments for imposing heavier taxes 
upol!- mmeral resources than upon other real estate are not con­
ymcm~. The fac~ t_hat mineral resources are a natural heritage 
1s admitted, but 1t 1s also true that the original surface land and 
at least to som~ extent, superior human skills are natural endow~ 
ments. Eco.nom1c surpluses arise from the utilization of all factors 
of production - land, labor, and capital - not just from mineral 
resou.rces: In 01;1-r modern economy, economic surpluses find ex­
pres~ion m net_mcome, or that part of the accounting concept of 
net mcome which the economist calls profit. Income advantages 
from natural heritages of whatever type are generously tapped 
by federal and st~te income taxes. It might also be added that 
the hazards and nsks of discovering and recovering mineral re­
sou!ces are greater than those that attach to most other natural 
heritages." -

'W_e acknowledge our ineptitude to discuss economics but we won­
der if the ~eople who assert "that every ton of iron ore shipped out of 
the state is gone forever as far as taxes are concerned," have given 
any t~o;1ght ~o the fact that a certain percentage of that iron ore, 
aft~r it IS fabncated into steel, with a value much higher than it had 
as iron ore, comes back to the State of Minnesota as automobiles 
tra~tors, farm machinery of all kinds, hardware, outboard motors' 
eigm~ 1 ~ types, ~tructu~al steel used in the construction of homes: 
0
1 

ce u ~mgs ~d mdustnal plants, airplanes, boats, pipes, heating 

b
p ants, nails, fencmg and other items too numerous to mention, which 

ecomes taxable. 

t We also won~er if they have given any thought to the £act that the 
rust funds derived from the occupation tax and from the sale of iron 

ore on State-ov.:ned lands amounting to millions of dollars and growing 
annually, remam permanently in the State of Minnesota. 

. Due to the fact that Minnesota has dominated the production of 
ir~n or~ in the United States, a comparison of iron ore taxes in Minne­!~J ;Illhhany other state is m~aningless. However, t~e sta~es ~£ Texas 

a oma are endowed with an abundance of 011, which IS also a 
natural resource comparable with iron ore. The following table shows 
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that the percent of value collected by Texas and Oklahoma on oil is 
less than the percent of value collected by Minnesota on iron ore. 

TABLE NO. 12 

COMPARISON OF SEVERANCE TAXES ON IRON ORE AND OIL 

:MINNESOTA moN ORE 

Value at Mouth Occupation and Percent of 
Year Tonnage of :Mine Royalty Tax Value 

1948 .......... 65,013,706 $ 220,025,130 $ 13,670,123 5.75 · 
1949 .......... 55,223,161 224,813,716 16,550,574 7.3 
1950 .......... 64,922,685 289,848,383 20,719,136 7.1 
1951 ••••I••••• 78,407,263 381,339,034 29,029,836 7.6 
1952 ........... 63,374,126 336,296,147 23,098,832 6.8 
1953 or••••••••• 79,083,000 465,974,787 33,797,317 7.25 

Source: Department of Taxation. 

OKLAHOMA OIL 

Fiscal Value - {Surface Percent of 
Year Barrels of Well) Tax Value 

1948-49 ....••. 158,031,547 $ 402,866,754 $ 20,141,792 4.9 
1949-50 •..•••• 150,861,008 384,289,715 19,211,019 4.9 
1950-51 •.•••.. 175,836,819 448,044,092 22,400,502 4.9 
1951-52 •.•••.• 186,903,632 475,700,536 23,779,070 4.9 
1952-53 •..••.• 194,888,518 497,105,997 24,853,648 4.9 

Source: Oklahoma T&X Commissioner. 

'l'ElXAS OIL 

Year 
Value- (Surface Percent of 

Barrels of Well) Tax Value 

1948 •..•...••. 863,112,410 $2,226,830,017 $ 85,795,211 3.8 
1949 •• , .•..••. 879,617,458 2,269,373,041 87,435,848 3.8 
1950 .........• 733,145,493 1,891,505,391 81,368,499 4.3 
1951 •. , •..•••. 939,307,991 2,423,414,616 110,087,654 4.5 
1952 •..•...... 992,907,619 2,561,701,657 117,804,900 4.6 
1953 ••.•...... 995,500,707 2,710,876,870 124,700,336 4.6 

Source: Comptroller of Public Accounts, 

In Minnesota companies or individuals engaged in mining iron ore 
do not pay a sta.te ~come tax! but they pay an occupation and royalty 
tax at 12%, which IS much higher than the rate under the income tax 
law. It has been suggested to the Commission that the mining com-
panies should pay on the income tax basis. 

The following tables show that the mining companies would pay 
much less under the income tax law. 
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TABLE NO. 13-A 

OLIVER IRON MINING DIVISION 
COMPARISON OF OCCUPATION TAX PAID ON 1952 MINNESOTA 

IRON ORE OPERATIONS WITH TAXES THAT WOULD HAVE 
BEEN PAID UNDER STATE INCOME TAX LAW 

1. OCCUPATION TAX 

Number Marketable 
Statutory and Value for Total Gross Tax 

Market Non-Statutol'Y Tax or Before 
of Mines Tonnage Value Deductions Gross Profit Labor Credit 

31 33,064,938 $293,017,554 $164,'772,908 $128,244,646 $15,389,357 

2. TAX UNDER STATE lNCOME TAX LAW, WITHOUT ALLOWANCE OF 
FEDERAL TAX AT 52%** 

6,3%* of $128,244,646 .•...••.•....•....••. ,.., .... ,.,. ,$8,079,412 

Amount 
of Labor 

Credit 

$1,036,330 

3. TAX UNDER STATE INCOME TAX LAW, ALLOWING FEDERAL TAX AT 52%** 
6.3%* of ($128,244,646 minus (52% X $128,244,646)), ... $3,878,118 

• 0,3% for Veterans' Compensation {6% x 6% equals 0,3%,) 
•• Computed without special reference to the Excess Profits Tax, on the assumption that all of 
the operations here considered are subject to the Excess Profits Tax, 

{Normal rate, 30%: Surtax rate, 22%: Total-52%) 

TABLE NO. 13-B 

JONES AND LAUGHLIN 
COMPARISON OF OCCUPATION TAX PAID ON 1952 MINNESOTA 

IRON ORE OPERATIONS WITH TAXES THAT WOULD HAVE 
BEEN PAID UNDER STATE INCOME TAX LAW 

1. OCCUPATION TAX 

Number 
Statutory and Value for Total Gross Tax 

Marketable Market Non-Statutory Tax or Before 
of Mines Tonnage Value Deductions Gross Profit Labor Credit 

6 2,220,256 $19,562,502 $12,848,689 $6,713,813 $805,658 

2. TAX UNDER STATE INCOME TAX LAW, WITHOUT ALLOWANCE OF 
FEDERAL TAX AT 52% .. 

6,3%* of $6,713,813 ....................... , ............... $422,969 

Amount 
of Labor 

Credit 

$126,660 

3. TAX UNDER STATE INCOME TAX LAW, ALLOWING FEDERAL TAX AT 52%** 
6,3%• of ($6,713,813 minus (52% x $6,713,813)), ......... $203,024 

• 0,3% for Veterans' Compensation (6% x 6% equals o.t'.%,) 
•• Compu~d without special reference to the Excess Profits Tax, on the assumption that all of 
the operations here considered are subject to the Excess Profits 'l'ax, 

(Normal rate, 80%: Surt&X rate, 22%; 'l'otal-52%) 
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TABLE NO. 13-C 

CLEVELAN D-CLi FFS 
COMPARISON OF OCCUPATION TAX PAID ON 1952 MINNESOTA 

IRON ORE OPERATIONS WITH TAXES THAT WOULD HAVE 
BEEN PAID UNDER STATE INCOME TAX LAW 

1, OCCUPATION TAX 
Statutory aad Value for Total Gross Tax Amount 

Number Marketable Market Non-Statutory Tax or Before of Labor 
of Mines Tonnage Value Deductions Gross Profit Labor Credit Credit 

6 1,839,002 $15,895,493 $12,202,631 $3,692,862 $443,143 

2, TAX U!WER STATE INCOME TAX LAW, WITHOUT ALLOWANCE OF 
FEDERAL TAX AT 52%•• 

6,3%• of $3,692,862 ....................................... $232,650 

$141,598 

3, TAX UNDER STATE INCO:ME TAX LAW, ALLOWING FEDERAL 'l'AX AT 52%•• 
6,3%* of ($3,692,862 minus (52% X $3,692,862)) ...... ,. .. $111,672 

• 0,3% for Veterans' Compensation (5% x 6% equals 0,3%,) • 
•• Computed without special reference to the Excess Profits Tax, on the assumption that all of 
the operations here considered are subje<:t to the Excess Profits Tax, 

(Normal rate, 80%; Surtu rate, 22%; TQtru-52%) 

TABLE NO. 13-D 

HANNA-AFFILIATED COMPANIES OPERATING 
IN MINNESOTA 

COMPARISON OF OCCUPATION TAX PAID ON 1952 MINNESOTA 
IRON ORE OPERATIONS WITH TAXES THAT WOULD HAVE 

BEEN PAID UNDER STATE INCOME TAX LAW 

1. OCCUPATION TAX 
Statutory and Value for Total Groas Tax 

Number :Marketable Market Non-Statutory Tax or Before of Mines Tonnaie Value Deductions Gross Profit Labor Credit 

17 9,553,653 $81,174,570 $61,873,357 $19,301,213 $2,316,147 

2, TAX UNDER STATE INCOME TAX LAW, WITHOUT ALLOWANCE OF 
FEDERAL TAX AT 52% 0 

6.3%* of $19,301,213 ................. • , .. • .............. $1,215,976 

Amount 
of Labor 

Credit 

$542,938 

3, TAX UNDER STATE INCOME TAX LAW, ALLOWING FEDERAL TAX AT 52%** 
6,3%• of ($19,301,213 minus ($19,301,213 X 52%)) ....... $ 582,409 

• 0,3% for Veterans' Compensation (6% x 6% equals 0,3%,) 
•• Computed without special reference to the Excess Profits Tax, on the assumption that all ot 
the operations here considered are subject to the Excess Profits Tax. 

(Normal rate, 30%: Surtax rate, 22%; Totnl-52%) 
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TABLE NO. 13-E 

Pl CKAN DS-MATH ER-AFFILIATES 
COMPARISON OF OCCUPATION TAX PAID ON 1952 MINNESOTA 

IRON ORE OPERATIONS WITH TAXES THAT WOULD HAVE 
BEEN PAID UNDER STATE INCOME TAX LAW 

1. OCCUPATION TAX 
Statutory and Value for Total Gross Tax 

Number Marketable Market Non-Statutory Tax or Before 
of Mine$ Tonnage Value Deduction,r Grosff Prollt Labor Credit 

14 8,540,935 $74,762,002 $51,766,853 $22,995,149 $2,759,423 

2. TAX UNDER STATE INCOME TAX LAW, WITHOUT ALLOWANCE OF 
FEDERAL TAX AT 52% 0* 

6,3%* of $22,995,149 .............. , ............... , ..... $1,448,694 

Amount 
of Labor 
Credit 

$348,045 

3. TAX UNDER STATE INCOME TAX LAW, ALLOWING FEDERAL TAX AT 52%** 
6,3%• of ($22,995,149 minus (52% X $22,995,149)) ....... $ 695,373 

• 0.3o/o for Veterans' Compensation (5% x 6% equals 0,8%,) • 
•• Computed without special reference to the Excess Profits Ta."C, on the aasumption that all o! 
the operations here considered are subject to the Excess Profits Tax. 

(Nol/Zllnl rate, 30%; Surtax rate, 22%t Totru-52%) 

TABLE NO. 13-F 

ALL MINING COMPANIES IN MINNESOTA 
COMPARISON OF OCCUPATION TAX PAID ON 1952 MINNESOTA 

IRON ORE OPERATIONS WITH TAXES THAT WOULD HAVE 
BEEN PAID UNDER STATE INCOME TAX LAW 

1. OCCUPATION TA:X: 

Number Marketable Market 
of Mines Tonnage Value 

Statutory and 
Non-Statutory 

Deductions 

value for Total Gross '.!.'ax 
Tax or Before 

Gross Profit Labor Credit 

Amount 
of Labor 

Credit 

101 62'°42,620 ijl543,093,380 $347,816,668 $195,276,712 $23,433,205 $2,644•369 

2. TAX UNDER STATE INCOME TAX LAW, WITHOUT ALLOWANCE) OF 

FEDERAL TAX AT 52%*" $12 302 433 
6,3%* of $195,276,712 ............ , , ,. • • •· · ••• · • .... •• · • ' ' 

WING FEDERAL TAX AT 52%** 3, TAX UNDER STATE INCOME TAX LAW, ALLO $ 5 905168 
6,3%• of ($195,276,712 minus (52% X $195,276,712))" •• ' ' 

• 0,8% for Veterans' Compensation (5% x 6% equals 0.8%,) T n the assumption that all of ° Computed without special referehce to the Excess Profits ':f:.X0 

the operations hel.'e considered are subject to the Excess Pro~t.;
0
tal.:_

02
%) 

{Normal rate, 30%; Surtax rate, 22%, 
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The estimated profit per ton of all the operating mines in the State 
for the year 1952, is shown in the following table. 

TABLE NO. 14 
(See explanation following) 

62,042,620 Tons 
Amount Per Ton 

1. Combined Gross Income ................ . $336,296,147.00 $5.42040 
(Value of Iron Ore at Mouth of Mine) 

2.27294 2, Less: Cost of Mining .. , ................ . 141,019,435.00 ----------'------3. Balance ...................... , ..... , .. . $195,276,712.00 $3.14746 
4. Less: Ad Valorem Taxes 

on operating Mines . , ..... $12,687,657.00 
Less Tax allowed on 

tonnage produced . . . . . 1,866,044.00 
5 ...•...•..•...•. , •.......... $10,821,613.00 __ --'----'-------10,821,613.00 .17442 
6. Balance ...........•.....•.. , ......•.•.. 
7. Less Occupation Tax •...... , .. $23,433,205 
8. Less Labor Credits. . . • . . . . . . . . . 2,644,369 
9. Actual Occupation Tax, ........ $20,788,836 ---'"----'------

$184,455,099.00 $2.97304 

20,788,836.00 .33507 
$163,666,263.00 

10. Less Royalty Tax ..••••...•..•.......•... ----------'------$ 2,309,996.00 .03723 
11. Net Profit before Allowance for Depletion 

and Federal Income Taxes ............... . $161,356,267.00 $2.60074 
12. Less: 

Percentage Depletion (15% of Gross In­
come) (As permitted under the Fed. 
Income Tax Law) ..... , ............. --'---'---'---'----'-.:..:.....:.~ 

13. Net Profit before Provision for Federal 
$ 50,444,422.00 $ .81307 

Income Taxes .... , ............. , ..... . $110,911,845.00 $1.78767 
14. Provision for Federal Income Taxes 

.92950 (52% of Net Income Less $5,500.00) ••... 57,668,659.00 --~---'------15. Net Profit ..•.....• , ..... , , , ........... . $ 53,243,186.00 $ .85817 

NOTE: A. No credit has been allowed £or $5,070,602 ad valorem truces paid on reset'Ve properties. 
B. No credit has been allowed for Federal Excess I'roflts Tax. 
C. Certain administrative expense has not been allowed. 

EXPLANATION OF NUMBERED FIGURES ON TABLE NO. 14 

1. This figure was arrived at by taking the tonnage and chemical 
analysis on the ore produced in each operating mine, computing 
the value on the Lake Erie Price and then deducting the trans­
portation, handling, insurance and miscellaneous charges to ar­
rive at the value at the mouth of the mine, which is the basis for 
computing the occupation tax. All of the tonnage averaged 
50.36% Natural Iron. 

2. This item represent~ t~e cost of !r}IDing, including wages for labor, 
fuel, power, dep1·eciation on equipment and all items of expense 
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allowable in computing the occupation tax, in extracting the ore 
from the mine and making it merchantable iron ore. 

3. This :figure represents the amount upon which the gross occupa­
tion tax is computed . 

4, The :figure $12,687,657.00 represents the taxes on real and per­
sonal property (ad valorem taxes) paid by the mining companies 
on all operating mines. In computing the occupation tax, the 
State only allows the ad valorem tax on the ratio of ore produced 
to the ore in the mine and for the year 1952, $1,866,044.00 was 
allowed. This amount is included in the cost of mining showing at 
No. 2. 

5. This simply represents the difference between the ad valorem 
taxes paid on the operating mines and what has been previously 
allowed and included in the cost of mining shown at No. 2. 

6. This represents the profit after allowing the ad valorem taxes 
which were disallowed in computing the occupation tax. 

7. This is the actual computation of the gross occupation tax. 

8. This is the amount of labor credits actually allowed on the gross 
occupation tax. 

9. This is the amount of occupation tax after deduction of the 
amount of labor credits. 

10. This represents the amount of royalty taxes paid on the ore re­
moved from the ground. 

11. This represents the net profit on all the iron ore produced before 
deducting depletion and the federal income taxes. 

12. This figure represents the depletion allowance under the federal 
income tax law on item No. 1. 

13. This item represents the net profit before deducting the federal 
income taxes. 

14. This figure is the amount of the federal income taxes both normal 
and surtax, but excluding excess profits tax. 

t' · s for the year 15. This represents the net profit on all opera mgNm~e t N 14 in-
1952, after deducting all of the items from 0 , 

0 0
• 

elusive. 

0 . . t t" the estimated profit per 
n the basis of the foregomg compu a ion, t' • · the state 

ton of 85.8 cents is the average of all the opera mg;rnie;
0

~ per ton· 
for the year 1952. Some mines operated on a sma er P fi ' 
some had a larger profit, but the table reflects the average pro t per 
ton on the production of iron ore. 
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The assessed value of iron ore for ad valorem taxes is higher than 
on any other class of property. The occupation and royalty tax of 
12% is higher than the rate under the income tax laws or the railroads' 
gross earnings tax law. The severance taxes on iron ore are higher 
percentage-wise on the value at the mouth of the mine than the sever­
ance taxes on the value of oil at the surface of the well in Texas and 
Oklahoma. 

It appears from the foregoing that iron ore, whether mined or un­
mined, is taxed by Minnesota at a higher rate than any other property 
or business. 

It is obvious that the State of Minnesota has formulated its tax 
program on iron ore on the theory that natural resources should be 
taxed on a more onerous basis than any other type of property. An 
analysis of all the information obtained leads to the conclusion that 
the taxes imposed on the iron ore industry have been equitable. The 
future policy of the State for taxing iron ore must take into considera­
tion several factors, to-wit: 

1. Reserves of iron ore 
2. Competition from domestic and foreign ores 
3. St. Lawrence Seaway 
4. Taconite development 
5. Availability of scrap 

On May 1, 1953, the regular merchantable iron ore reserves were 
estimated at 915,183,000 gross tons. See Table No. 2 showing the 
character of the reserves. 

During the year 1953, 81,511,479 gross tons were shipped from 
Minnesota. 0£ this tonnage, 27,002,275 tons were concentrates or 
33 % of the total. There is no doubt that the direct shipping 0;e is 
diminishing and the concentrates from low grade ore are increasing. 

The following table shows the increase in the ratio of concentrates 
to the total production: 
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TABLE NO. 15 

Other 
Washed Than Washed• 

Prior 
1907. . • . 0 0.0 0 0.0 0 148,247,423 0.0 
1907-
1910. , . . 668,136 100.0 0 0.0 668,136 106,968,014 0.6 
1911. . . . 1,978,337 100.0 0 0.0 1,978,337 23,336,127 8.5 
1912.... 2,875,769 93.0 215,585 7.0 3,091,354 34,195,682 9.0 
1913.... 1,967,632 87.5 281,625 12.5 2,249,257 36,339,962 6.2 
1914.... 1,831,504 90.9 182,833 9.1 2,014,337 23,352,360 8.6 
1915. . . . 2,956,812 99.6 11,805 0.4 2,968,617 32,618,653 9.1 
1916.... 4,072,420 96.2 162,290 3.8 4,234,710 46,189,617 9.2 
1917. . . . 4,370,234 96.8 143,590 3.2 4,513,824 45,393,882 9.9 
1918.... 4,655,198 94.7 260,290 5.3 4,915,488 44,070,710 11.2 
1919.... 4,570,863 99.8 7,532 0.2 4,578,395 34,791,866 13.2 
1920.... 4,973,497 98.8 59,971 1.2 5,033,468 40,348,663 12.5 
1921.... 3,034,583 99.1 26,298 0.9 3,060,881 17,708,789 17.3 
1922.,.. 4,683,906 93.4 332,876 6.6 5,016,782 30,772,162 16.3 
1923.... 7,202,894 94.6 409,564 -5.4 7,612,458 45,305,647 16.8 
1924.... 4,852,828 91.0 478,456 9;0 5,331,284 31,589,464 16.9 
1925.... 6,177,417 94.1 389,716 5.9 6,567,133 38,841,968 16.9 
1926.... 5,288,071 95.1 269,804 4.9 5,557,875 41,919,575 13.3 
1927.... 4,766,997 94.0 305,688 6.0 5,072,685 36,504,854 13.9 
1928.... 5,296,789 90.7 544,286 9.3 5,841,075 39,167,842 14.9 
1929, . . . 5,874,028 89.5 692,241 10.5 6,566,269 47,478,167 13.8 
1930.... 4,947,841 78.0 1,391,759 22.0 6,339,600 34,881,010 18.2 
1931.... 3,171,035 85.8 525,154 14.2 3,696,189 17,309,211 21.4 
1932. . . . 266,282 91.0 26,176 9 O 292,458 2,250,200 13.0 
1933. . . . 2,331,328 74.4 803,329 25:6 3,134,657 14,953,168 21.0 
1934. . . . 2,656,315 77.2 783,726 22.8 3,440,041 15,967,819 21.5 

i~~g- · · · ~,J~N8~ J~-g }·g~N~~ rJ•g NH·~Jt ~g:~~5:ilr ~~:5 
1937· · · · 7484'375 77·2 2'207'716 22·8 9's02'001 49,161,064 19.7 
1938.... 2'235'037 79·1 •591•407 20·9 2's25'444 14,815,811 19.1 
1939.... 4'609'615 74°1 16n'748 25'9 6

1

221'363 33,022,890 18.8 
1940°... 7'230'091 78°5 1'977'590 2{5 9'207

1

681 48,949,322 18.8 
1941 · · · · 11'859'036 80·6 2•854'310 19·4 14'713'345 64,060,726 23.o 
1942· · · · 14'268'146 79·4 3•697•070 20·6 dos5'21s 75,299,667 23.9 
1943 · · · · 12'606•056 sfo 2•848•054 18·4 15'454'110 69,971,276 22.1 
1944' · · · 12'332'746 82·1 2'696•074 17·9 15'02s's20 66,586,264 22.6 
1945' · · · 12'222'223 79·1 3•238•620 20•9 15'4so'a43 62,830,572 24.6 
1946. · · · 9'710•307 82· , • 71 176 11:779;01s 50,010,os1 23.6 
1947 · · · · 13'421' 966 80·j 2•0~8•i68 19·6 16,703,534 63,517,190 26.8 
1948°... 14'466,947 '4 3•~ 1•420 19°6 17,983,367 69,108,906 26.0 
1949. . . . 12'597'10 80. 3, 16, 25·1 16 809102 56,825,957 29.6 
195 . . . . ' ' 7 74.9 4,211,995 . ' 7'135 65,331,865 30.5 
19 o. · · · 13,056,077 65.6 6,841,058 34.4 19,89 0'325 79,068,689 29.1 
1951. · · · 14,332,688 62.4 8,637,637 37.6 22,~7186 64,719,898 30.4 
19~~- · •, 10,960,437 55.8 8,686,749 44.2 i~·.002:275 81,511,479 33.1 

.. .. 15,250,110 56.5 11,752,165 43.5 41 17 9 
TOTALS· 294,571,170 78.3 81,484,131 21.7 376,055,301 2,o99,55B,O . ' 
• I l d ttte concentrates, sinter, smter-
d . nd u ea :IIJ!'ged, hi-density and other gravity concentrates, 111ngne 
S rie ore, dried ore and taconite magnetic concentrates, 

ource: Minnesota Mlnlnir Directory, 1954. 
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TAX EVALUATION 

It should be emphasized that most concentrated iron. ore is a high 
cost ore. No one can foretell just how long our high grade direct ship­
ping ore will last. It depends upon the demand; competition from 
domestic and foreign iron ore; the St. Lawrence Waterway and the 
future tax policy of the State. Undoubtedly the ever increasing ratio 
of the production of concentrates is due in part to legislative policy 
with relation to labor credits. The fact remains that in the not too 
distant future we will have to rely upon concentrates and taconite if 
Minnesota is to continue producing the major part of the iron ore 
requirements of the nation. 

The most recent estimate on magnetic taconite is that there are 10 
billion tons that can be quarried by open pit methods, which will pro­
duce 3 billion tons of merchantable iron ore containing 63% to 65% 
natural iron. But we must not lose sight of the fact that the processing 
of taconite is expensive, 

Excessive taxes on iron ore could cause the mining companies to 
mine the high grade ore as rapidly as possible. On the other hand a 
fair tax policy would probably motivate the mining companies to 
conserve the high grade ore and increase the production of conccn~ 
trates or low grade ore, thus conserving our reserves of high grade 
ore. Any increase of taxes on taconite would undoubtedly discourage 
the present investors in this field and curtail investments and re­
search. However, by pursuing the present tax policy with relation to 
taconite the State can encourage this type of investment and industry 
and induce other venture capital to come into the state providing more 
jobs, homes and other types of business so necessary to the economic 
well-being of our range communities and the State as a whole. 

With an equitable tax program there is reasonable assurance that 
our reserves of natural ore and taconite will last a long time and Min­
nesota will continue to be the leading producer of iron ore in the 
United States for years to come. 

The importance of taxes in relation to reserves has been discussed 
but competition must be given consideration also, 

The magnitude of the Labrador-Quebec and Venezuelan deposits 
are explained under the sections Reserves and Competitive Ores in 
this Report. 

In addition to Labrador-Quebec and Venezuela we can expect com­
petition from expanded production in the Steep Rock Canada field 
and from Michigan Jasper. ' 

From the evidence produced before the Commission it appears con­
clusively that the Venezuelan ore can be delivered at the Eastern 
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TAX EVALUATION 

Seaboard or Pittsburgh, Pa., at a lower cost per unit of iron than 
Minnesota ore. 

The Labrador-Quebec ore can be delivered to the steel mills on the 
eastern seaboard cheaper than the Minnesota ore. When the St. 
Lawrence Seaway is completed the Labrador-Quebec ore can be 
delivered to the inland steel mills of this country as cheaply as Minne­
sota ore. 
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CONCLUSIONS AND RECOMMENDATIONS ...... . 

Determination of Tax Base 

Reserves 

Taconite 

Cost of Developing and Minirig Minnesota Ore 
and Competitive Ores in Other Parts 

of the World 

Competitive Ores 

What Impact Will the Great Lakes­
St. Lawrence Waterway Have on the Iron 

Ore Industry of Minnesota? 

Impact of National Defense 

Drilling Permits and Moratorium 

Labor Credit 

Are the Present Taxes on Iron Ore Too Low; 
Too High; or Are They Equitable? 
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CONCLUSIONS- RECOMMENDATIONS 

DETERMINATION OF TAX BASE 
Conclusion: The use of the market value at Lake Erie ports as a 

principal factor in determining the base value for computing the ad 
valorem and occupation tax is just and fair. Its application deter­
mines a higher value and therefore produces more revenue than any 
other formula. It has been approved by the Supreme Court. 

Recommendation: It is recommended that the use of the market 
value at Lake Erie ports be continued. 

* * * 
RESERVES 

Conclusion: Present figures on reserves of Mnmesota iron ore indi­
cate that under normal production the range life of high grade direct 
shipping ore will be about 30 years. Past experience indicates that new 
techniques for beneficiation of low grade ore may substantially 
lengthen the range life. 

Ore manufactured from taconite is very high grade and a better 
material for use in blast furnaces than natural ore. When the taconite 
plants operate at full capacity and new beneficiating methods in­
crease the utilization of low grade ore, the range life of Minnesota 
reserves, including taconite, will be prolonged indefinitely. 

The iron ore reserves of the world which will furnish competition 
with Minnesota iron ore are those located in Michigan; Labrador­
Quebec, Steep Rock, Michipicoten all in Canada; and Venezuela, 
South America. ' 

T~e_p;esent method of estimating iron ore reserves has been.s~vere­
ly criticized because more ore has been shipped than was ongmally 
estimated. 

Local assessors lack the facilities to determine iron ore reserves and 
the value ther1:of for fax purposes as required by prese~t law. There­
fore, for Practical reasons the University School of Mines estima~es 
the reserves and certifies its findings to the Commissfoner of Taxation 
who. then computes and certifies the values thereof to the ~o~ty 
auditors a~ the base for tax levies. The auditors cause the listings 
and valuat10ns to be entered on the local assessment books . 

. It is impossible to estimate the reserves of iron ore in ~he groun!1 
with exactitude. After numerous hearings and consideration of evi• 
dence on the subject the method of estimating reserves has been 
found to be sound and practical but has no sanction of law. 

' . 
Recommendation: It is recommended that for practical reasons 

above referred to and because the present Jaw ~rescribing the method 
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CONCLUSIONS- RECOMMENDATIONS 

of estimating and evaluating reserves is inadequate, a law be enacted 
placing the duty of estimating and evaluating reserves upon the Com­
missioner of Taxation in cooperation with the University School of 
Mines and local assessing and trucing authorities. 

* * * 
TACONITE 

Conclusion: Taconite can become Minnesota's greatest source of 
iron ore in the relatively near future. It may well surpass the total 
Mesabi tonnage and productive life. 

The production of merchantable iron ore from taconite is expen­
sive. Plants now under construction will cost $523,000,000 and the 
anticipated annual production is 11,000,000 tons. On this basis the 
capital investment is almost $50 per ton of annual production. Ex­
perts claim that to keep Minnesota in the forefront as a producer of 
iron ore the production of taconite concentrate must reach about 
40,000,000 tons in 1970. At the present rate of capital investment 
plants to produce this tonnage would cost two billion dollars. ' 

An industry with the courage to invest that much money in this 
State is entitled to all possible encouragement. 

Because of the equivocal language in the taconite law it should be 
clarified. 

Recommendations: 

1. It is recommended that the taconite tax remain at its present 
rate and the law be amended to change the distribution of the tax 
proceeds so that the local taxi~g units will. r;ceive a percentage neces­
sary to enable them to provide the additional municipal functions 
brought about by the new industry. 

2. It is recommende_d tha~ the taconite ~ax law be amended so that 
the State and local taxmg units can determine definitely what property 
is taxable and what property is non-taxable under the "in lieu" pro­
visions of the law. 

3. It is recommended that the p1ivate railroads of taconite com­
panies be talren out of the "in ~eu" pr~visions of the taconite tax 
law and be taxed on a gross earrungs bas1S, the revenue therefrom to 
be appropri~tely alloca_ted to the local governmental units into or 
through which such railroads operate; that the tax be at th 

te h 
. t th .1 e same ra as t e gross earnmgs ax on o er ra1 roads and that th 

earnings be determined by assuming a freight rate for the me~ctoss 
dise carrie~ which is the same or comparable to the published tar~; 
of other railroads. 
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CONCLUSIONS- RECOMMENDATIONS 

4. It is recommended that the private loading docks of taconite 
companies be taxed on a gross tonnage basis and revenue therefrom 
be appropriately allocated to the local taxing units. 

5. It is recommended that the Legislature take note' of the fiscal 
difficulties of local governmental units in the taconite industry area 
brought about by inordinate demands for governmental service dur­
ing the construction period, and consider such relief as is appropriate. 

* * * 
COST OF DEVELOPING AND MINING MINNESOTA 

ORE AND COMPETITIVE ORES rN OTHER 
PARTS OF THE WORLD 

Conclusion: Mining companies, being in competition with each 
other, are reluctant to disclose their costs. The only states which re­
quire reports giving costs are Minnesota and Michigan. While Michi­
ga~ is second only to Minnesota as a producer of iron ore in the 
Umted States, practically all of its ore is mined by underground 
methods. Table No. 4 shows that the costs on underground opera­
tions in Minnesota and Michigan are almost identical. 

The greater part of Minnesota's low cost iron· ore has been mined 
a~d shipped during the past 50 years. Much of the remaining ore is 
mmable only at a substantially higher cost. The ores of Labrador­
Queb~c and Venezuela are among those most cheaply mined of any 
deposits known today. Their long distance from tidewater and longer 
transportation routes will partly offset Minnesota's higher mining 
cost. 

* * * 
COMPETITIVE ORES 

Conclusion: For many years Minnesota bas furnished about two­
thirds of the iron ore produced in the United States but recent de­
velopments in Canada and other foreign fields indicate that in a few 
yea~s ~lll1:esota ore will be entering a highly competit~ve market. 
Begmnmg m 1954 ore from Labrador-Quebec is being delivered both 
at. coa~tal United States ports and steel mills located from 300 to 5~0 
~es inland; and ore from Venezuela is being delivered at Morns­
ville, Pe_nnsylvania, Sparrows Point, Maryland and ~obile, :',labama. 
The mam adva_ntage held by these two foreign fields 18 t~e hlg~ gr8:de 
of. the ore, which makes it competitive on an iron umt basis with 
Mmnesota s remaining direct-shipping ore and concentrate. 

The Commission's studies and on-the-spot inspections of the main 
new sources of iron ore indicate that future annual imports therefrom 
may be expected to reach a minimum of lS,000,000 tons by 1957 and 
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may exceed 25,000,000 tons by 1960. Much of this imported ore will 
be competitive with Minnesota ore. 

Recommendation: It is recommended that the future tax policy on 
iron ore be such as to aid in keeping Minnesota ore production costs 
competitive with imported ores and scrap iron. Every factor that 
enters into the cost of production of iron ore in Minnesota should be 
carefully considered by the Legislature in formulating its tax policy 
as it affects the industry. 

* * * 
WHAT JMPACT WILL THE GREAT LAKES-ST. LAWRENCE 

WATERWAY HAVE ON THE IRON ORE 
INDUSTRY OF MINNESOTA 

Conclusion: Table No. 5 shows that the estimated saving on ore 
transportation to steel mills in the Pittsburgh area via St. Lawrence 
Waterway will be from 69 cents to 96 cents per ton without allow­
ance for toll charges. The law provides that the seaway must be self­
liquidating. Assuming 50 cents per ton for toll charges an estimated 
saving via the seaway would be 19 cents to 46 cents per ton. 

This indicates that Labrador ore goii.,g to irilRJ.1d United States 
furnaces via the waterway when completed will be competitive with 
Minnesota ore. 

* * * 
IMPACT OF NATIONAL DEFENSE 

Conclusion: There can be no do?bt that National defense spending 
has a certain effect on the production of iron ore. Military equipment 
requires steel and steel is made from iron ore and scrap. In 1953 
Minnesota produced 79,000,000 tons of iron ore. In 1954 production 
will not exceed 50,000,000 tons. It may be a coincidence that the pro­
duction drop was in about the same ratio as the drop in National 
Defense appropriations. 

National Defense spending is certainly a factor which must be con­
sidered with National economic trends in estimating future iron ore 
production. 

* * * 
DRILLING PERMITS AND MORATORIUM 

Conclusion~: ~earings on these ~wo _subjects did not bring to light 
any facts ind1catmg a need f?r _legislation at this time requiring per­
mits to drill for ~inerals and _it IS apparent ~hat a law exempting new­
ly_ discovered ~era!, deposits from taxation for a period of years 
might be unconstitutional. 
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Recommendation: It is recommended that there is no need for a 
drilling permit law at this time. It is also recommended that there is 
no need for a moratorium law and the Commission has grave doubt as 
to the constitutionality of such a law. 

* * * 
LABOR CREDIT 

Conclusion: The 1954 production of Minnesota iron ore to Novem­
ber 1 is about 36% below that of 1953, the all-time record year. This 
fact alone does not disprove the merits of a specific credit against the 
gross occupation tax on high cost ores. Such a credit undoubtedly 
does help to encourage the mining of such ores although in years of 
very high production the abnormal demand largely obscures that fact. 

The 1954 decrease in the total production of Minnesota iron ore was 
from an all-time high in 1953 of 79,712,000 tons down to an esti­
mated 50,000,000 tons. There was a sharp reduction in the output of 
direct shipping ore and straight wash ore. The reduced demand in 
1954 is certain to affect some of the more marginal low-grade ore 
operations even with the labor credit now in effect. Taltlng away all 
credit against the tax would close down many more of these low­
grade ore operations. This would result in heavy losses of jobs, because 
many more men are needed to produce 100,000 tons of product from 
the marginal operations than are needed for producing 100>000 tons 
of direct shipping or straight wash ore. 

Operators of mines producing only direct shipping ore or straight 
~ash ore are better able to expand or reduce .production with chang­
mg demand than those mining ores requinng treatment methods 
other than ordinary crushing and washing. 

The lower the profit margin on any low-grade ore operation the 
greater the chance that it will not be able to run in any but high­
demand years. Removal of all credit would not only cause the loss of 
many jobs but would be detrimental to the conservation of iron ore, 
which is becoming more vital to the State of Minnesota everr year. 
True conservation calls for an increasing rather than a decreasmg use 
of the poorer ores along with the better ores. 

Recommendation: It is recommended that the labor credit th~ory 
be retained but limited to underground and high labor cost mmes . 
and taconite operations. 

* * * ARE THE PRESENT TAXES ON IRON ORE TOO LOW; 
TOO HIGH; OR ARE THEY EQUITABLE? 

Conclusion: The history of taxation in Minnesota shows very cle:r~ 
ly that iron ore has been taxed on a more onerous basis than any ot er 
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class of property. The reasons for the higher rate of tax can. b~ ~ra:ed 
to the premise that iron ore is a natural resource and a dil?imshmg 
asset and should therefore stand a heavier burden of taxation. 

When Minnesota had a monopoly on low cost open-pit iron ore ~his 
premise may have been justified but conditions have changed. High­
grade ore is -rapidly diminishing - high-cost concentrates made from 
low-grade ore are increasing - plants to manufacture iron ore from 
taconite are under construction to supplement the dwindling supply 
of natural ore- competition from the large deposits of high-grade 
ore in Canada and Venezuela is now a reality. 

Higher taxes on iron ore would have the following effects: 

1. Cause foreign ores to become more competitive; 
2. Hasten the depletion of remaining high grade ore reserves; 
3. Be detrimental to many small high cost mine producers; 
4. Tend to discourage further investments in Miimesota's taconite 

industries. 
Recommendation: It is recommended that taxes on iron ore should 

not be increased unless the financial condition of the State makes it 
necessary to increase taxes generally to provide the additional reve­
nue to operate the State Government, in which event the additional 
taxes should be spread equitably upon all taxpayers. 

* * * 
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Year 

1892-1900 ... 
1901-1910 ... 
1911-1920 •.• 
1921-1980 ... 
1931-1940 ... 
1941-1945 ... 
1946 .....•.• 
1947 ... , .... 
1948 ..•..... 
1949 .••. , ... 
1950 ........ 
1951 ........ 
1952 ..•....• 
1953 ........ 

General Statistics 
Table No. 16 

CLASSIFICATION OF IRON ORE SHIPMENTS 
FROM MINNESOTA 

MESABI RANGE 

Direct Ore Concentrates 

Open Pit Underground Open Pit Underground 

19,505,000 11,885,000 ........... 
125,469,000 67,859,000 652,000 16,000 
208,521,000 89,256,000 34,178,000 978,000 
217,798,000 60,914,000 52,142,000 1,099,000 
159,314,000 24,979,000 45,036,000 1,558,000 
232,949,000 11,390,000 70,758,0QO 740,000 

84,830,000 918,000 10,561,000 17,000 
42,592,000 1,689,000 14,794,000 4,00Q 
45,899,000 2,168,000 15,965,000 15,00Q 
35,859,000 1,759,000 15,076,000 . , .. ~ ... 
40,461,000 1,872,000 17,722,000 79,000 
50,967,000 1,718,0GO 20,517,000 113,000 
40,625,000 1,369,000 17,348,000 ·· 125,000 
50,275,000 1,234,000 24,315,000 129,000 

Total 
Shipments 
GrosirTons 

81,890,000 
198,496,000 
382,928,000 
381,953,000 
230,882,000 
315,887,000 
46,326,000 
59,079,000 
64,047,000 
52,694,000 
60,184,000 
73,315,000 
59,462,000 
75,953,000 

Total .. , .. 1,305,064,000 278,510,000 339,059,0QO 4,868,000 1,927,496,000 

VERllULION RANGE 

1884-1890 .. . (1) 3,223,000 .... , .. •. .... . ... 8,223,000 
1891-1900 .• , (1) 11,968,000 , , • , , . . . . , ..••.. , 11,968,000 
1901-1910 • .. . (1) 15,138,000 .. .. .. • .. .. .. .. .. 15,138,000 
1911-1920 •. , (1) 13,860,000 ....•• , • • • , , • . . • . 18,860,000 
1921-1930 . .. (1) 14,339,000 ...... , .. .. .. .. .. 14,339,000 
1931-1940 • , . 28,000 10,051,000 5,000 69,000 10,153,000 
1941-1945 • . . 52,000 8,343,000 74,000 01,000 s,s:g•~~~ 
1946 

' · • · · • · · · • · , , , , · , • 1,330,000 . , • , , , · · • · • · • ' · · ' 
1
•
3 

' 
1947 ..... , , , ...••..• , • 1,430,000 , ••.••• , , , • , • , , • , 1,430,000 
1948 •..• , . , , . • • . . . • . • . 1,560,000 .•••••• , • , ••••. , • 1,560,000 
1949 .. , , , . , , .. , . • . . . • . 1,300,000 •.. • • , • • . . •• , • • • • 1,300,000 
1950 , .. .. . . . l O 1,651,000 

a a • • • • • • ~ • ,651,00 • 0 • I • f ' I j • • I f I • • I 

1951 ....... , .. .. . .. .. . 1,788,000 .. .. ... . • • .... • .. 1,788,000 
1952 .. , , , , . . . • . • • • . • • . 1,642,000 .•• , , • , , • , , , •• , • • 1,642,000 

1953 , ....... -..:..:..:..:..:..:..:..:..::..:..___!~~~~:.:.:..:'..:.'...'.~~~~~iii1,li:61~3~,ooooo f • a t • o f I ~ • 1,613,000 t • ♦ ' • • •• t I t I I ♦ I I I 

T tal 186 000 89,531,000 
o · · · · , 80,000 89,236,000 79,000 ' 

(1) D11ta not •i bl f S udan and South Chnndler 
Mines nor fro~v~iir e on ope~ Pit shipments from enrl!' ope

0
ratotlo1n9s2l) 

0 

mg operations of Section SO Mine ( 191 ' 

215 



STATISTICS 

TABLE NO. 16-Continued 
CLASSIFICATION OF IRON ORE SHIPMENTS 

FROM MINNESOTA 
a-

CUYUNA RANGE 

Direct Ore Concentrates Total 
Shipments 

Year Open Pit Underground Open Pit Underground Gross Tons 
,:;:, 

1911-1920 ... 4,757,000 8,666,000 392,000 35,000 13,850,000 

1921-1930 . , . 5,949,000 8,201,000 3,727,000 17,877,000 

1931-1940 •.. 2,952,000 2,040,000 4,588,000 176,000 9,756,000 

1941-1945 ... 5,580,000 1,813,000 6,315,000 389,000 14,097,000 

1946 ........ 977,000 176,000 1,178,000 23,000 2,354,000 

1947 .•...... 913,000 189,000 1,756,000 2,000 2,860,000 

1948 ........ 1,262,000 236,000 1,651,000 3,149,000 

1949 ........ 925,000 175,000 1,630,000 2,730,000 

1950 ........ 1,178,000 273,000 1,774,000 3,225,000 

1951 ...•.... 1,292,000 334,000 1,875,000 13,000 3,514,000 

1952 ....•..• 1,146,000 290,000 1,696,000 6,000 3,138,000 

1953 ........ 1,156,000 230,000 2,328,000 1,000 3,715,000 

Total. .... 28,087,000 22,623,000 28,910,000 645,000 80,265,000 

TOTAL MINNESOTA 

1884-1890 ... . ······ ... 3,223,000 . ········ . ....... 3,223,000 

1891-1900 ... 19,505,000 23,853,000 ......... . . ...... 43,358,000 

1901-1910 ... 125,469,000 82,497,000 652,000 16,000 208,634,000 

1911-1920 ... 213,278,000 111,782,000 34,570,000 1,008,000 360,638,000 

1921-1930 ... 223,747,000 83,454,000 55,869,000 1,099,000 364,169,000 

1931-1940 ... 162,294,000 37,070,000 49,629,000 1,798,000 250,791,000 

1941-1945 ... 238,581,000 21,546,000 77,426,000 41 1,196,000 338,749,000" 

1946 ..•••... 35,807,000 2,424,000 11,739,000 40,000 50,010,000 

1947 •..••... 43,505,000 3,308,000 16,698,000* 6,000 63,517,ooo• ·~ 
1948 ........ 47,161,000 3,964,000 17,969,000" 15,000 69,109,000" 

1949 ..•..... 36,784,000 3,234,000 16,808,000" ..... , .. 56,826,000* 
1950 ........ 41,639,000 3,796,000 19,818,000• 79,000 65,332,000" 
1951 ........ 52,259,000 3,840,000 22,844,000" 126,000 79,069,ooo• 
1952 ........ 41,771,000 3,301,000 19,517,000" 131,000 64,720,ooo• 
1953 .•...... 51,431,000 3,077,000 26,873,000" 130,000 81,511,000" 

Total. .... 1,333,231,000 390,369,000 370,412,000" 5,644,000 2,099,656,000~ 

* Includes open pit concentrates from Fillmore ,County District: 279,000 tons in 19 
tons in l947, 853,000 tons in 1948, 1021000 tons m 1949, 322,000 tons in 1950, 452 o3~·f943,,148,000 
478,000 tons in 1952, and 230,0~0 !ons m 1953. " • ., ' ons m 1951, 
Ore mined by milling methods ,s mcJuded under Open Pit. 
Authority: Compiled by the Mines Experiment Station. 
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TABLE NO. 17 

SHIPMENTS OF CONCENTRATED IRON ORE FROM MINNESOTA RANGES IN GROSS TONS 

Gravity Concentrates1 

Taconite Total 
Range Washed Jigged Hi-Density Other Sinter• Dried Magnetic• Concentrates 

1952 
Mesabi .............. ,. 9,819,146 653,009 4,002,953 2,194,940 691,313 ......... 106,388 17,467,749 
Vermilion ...•.......... . .. . . .. .. . . ........ .. . . .. . . . . .. . . . .. . . ....... . ........ . ....... . . ······ .. 
Cuyuna t •••••••••••••• 663,745 149,047 451,342 13,168 77,779 346,810 ........ 1,701,891 
Fillmore County Dist .... 477,546 o •••• o • o I . . . ...... ......... . ...... ' .......... . ...... ~ 477,546 

Minnesota ............. 10,960,437 802,056 4,454,295 2,208,108 769,092 346,810 106,388 19,647,186 

1953 
Mesabi, ............... 14,168,118 1,014,129 4,840,593 3,230,624 628,563 ••••• ~ ♦ •• 561,347 24,443,374 

~Vermilion .............. . .. ' ......... , ........ . ....... ' ......... . . . . . .. . . ........ . .. ' ...... . ......... 
..;i Cuyuna ................ 851,567 218,081 658,341 19,633 179,443 401,411 ........ 2,328,476 

Fillmore County Dist .... 230,425 ......... . . ... . . . . o of•• Io o o . ....... . ......... ••••I too 230,425 

Minnesota ............. 15,250,110 1,232,210 5,498,934 3,250,257 808,006 401,411 561,347 27,002,275 

1907-1953 
Mesabi ................ 280,545,282 14,199,833 25,182,752 18,077,957 2,036,306 2,7713,212 1,039,342 343,920,8284 
Vermilion . .... . . . . . .. . . 4,743 211,059 . ........ . . . . . . . . . ' ....... ~ • • • • • • j • . .... " - . 215,802 
Cuyuna ................ 11,656,699 1,071,911 2,218,954 39,801 4,821,262 9,323,464 ........ 29,554,2254 
Fillmore County Dist .... 2,364,446 ......... . ......... I oa ♦ o o o o o ... ' ..... •• 0 0 0 I•· o ........ 2,364,446 

Minnesota .•........... 294,571,170 15,482,808 27,401,706 18,117,758 6,857,568 12,099,676 1,039,342 376,055,3014 

(1) In some cases accurate sep11ration of classes is impossible and estimated figures have been used, "Other" gravity concentrates m;e those produced by various 
methods other than jigging or hi-density that are in addition to the usual washing treatment. Thie lnclmleij the concentrates made from the tmdersize 
product of the hi-density plants, abrasive grinding, etc. 

(2) Includes sinter, nodules, and other types of agglomerates except those made from magnetic tnconite concentrate. 
(3) Includes magnetic taconite concentrates whether or not agglomerated. 
(4) Includes roasted magnetic concentrates from Mesabi Range and sinter-dried concentrates from Cuyuna Range, 

Authority: Compiled by the Mines Experiment Station. 



STATISTICS 

TABLE NO. 18 

SUMMARY 

195~A~l~J1ts1~iE~~iE~F L~~\6~~R~Jo1~~r ~fit BY 
(Gross Tons- Railroad Weights) 

To Upper 
Lake Ports 

Mesabl• • • • • • • • • • • • • • • . . • • 73,978,707 
.. . .. . 1 2738 

Vermilion .•.. ••••·········•···· •
47 

' 
Cuyuna .•.•.....•...• , , . . . • . . . 3,676,469 

Fillmore County •.. • • • • · · • • • · • • • 
Total Minnesota ...•••.•.. , ... 79,127,914 

Gogebic ...•...... , • • . . • • . • . • . . 4,581,776 
Marquette ...•. • ...••.•••...• • • 5,391,062 
Menominee • ......... • • . . . .. . . . 4,658,534 

Total Michigan & Wisconsin ... 14,631,372 
TOTAL- u. s. RANGES .... 93,759,286" 

Canadian Districts 
Michipicoten... . . . • . • • . . . . . .. .. 793,424 
Steep Rock • . .. . .. . . .. . . . • .. .. . 1,300,874 

Total - Canadian Districts . . . . 2,094,298* 

All Rail 

1,974,508 
140,417 

38,215 
230,425 

2,383,565 
221,773 
180,440 

2,502 

404,715 
2,788,280 

391,381 
503 

391,884 

Total 

75,953,2151 

1,613,155 
3,714,6842 

230,425 

81,511,4798 

4,803,549 
5,571,502 
4,661,0364 

15,036,0875 

96,547,5666 

1,184,805 
1,801,377 
2,486,182 

Percent 
of Total 

76.70 
1.63 
3.75 
0.23 

82.31 
4.85 
5.62 
4.71 

15.18 
97.49 

1.20 
1.31 
2.51 

GRAND TOTAL- (a) (b) (c) 
U. S. and CANADA •....... 95,853,584" 3,180,164 99,033,748 100.00 

J k t nd the tonnages shipped fTom 
* The differenae between

1
~h

6
e
3
set i:nn::f:i/ie~Pri95it a~~ra~c~nted for by ore left in docks at 

upper lake ports {Season • s n em • • 
beginning and at end of season. 
(a) Includes lG,840 tons Canadian ore Jef_t in doc!,, . • 
(b) Includes 6 169 tons (U.S. and Canadian) 01•e lost m transit. 
(c) Includes s'so2 tons transported via truck. • n . 

NOTE: Manganiferous ore, containing 5% or ,more manganese, included m totals, as fo ows • 
(1) Includes 32,141 tons-Mesabi 
(2) Includes 1,067,444 tons-Cuyuna. 
(3) Includes 1,099,686 tons-Total ~mnesotn 
(4) Includes 68,083 tons-Menomi"!'-ee. 
(6) Includes 68,083 tons-Total M1clugan 
(6) Includes 1,167,668 tons-Total-AU U.S. Ranges 

i!:::~~~~Si.!~e Superior Iron Ore Associntion, 1400 Ranna B)dg,, Cleveland, Ohio, May 26, 195
4
, 
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STATISTICS· 

TABLE NO. 19 
1954 RAIL AND LAKE FREIGHT RATES ON IRON ORE 

In Effect on April 15, 1954 

Rail Freight Rates :from Lake Superior Mines to Upper Lake Ports* 
Eastern Marquette Range to Marquette, Mich ..••......•.......••• 
Western Marquette Range to Marquette, Mich .....•....•.. , ... , .. 
Marquette and Menominee Ranges to Escanaba, Mich .•........... 
Gogebic Range to Ashland, Wis .........................•...•.• , • 
Gogebic Range to Escanaba, Mich ......................•.• , •..... 
Mesabi and Vermilion Ranges to Duluth and Two Harbors, 

Minn., and Superior, Wis ........•........•.........•.....•...• 
Cuyuna Range to Duluth, Minn., and Superior, Wis .•..••.•...•... 

Note: Above rates include dock handling charge of $0.1495 per ton. 

Lake Freight Rates from Upper Lake Ports to Lower Lake Ports* 
Escanaba, Mich., to Lower Lake Michigan Ports .....•••.•. , .•.••. 
Escanaba, Mich., to Lake Erie Ports .............. , .........•.•.• 
Marquette, Mich., to Lower Lake Ports .............. , •.......... 
Head of Lake Superior to Lower Lake Ports ......•............•.. 

Note: Above rates include unloading charge of $0.23 per ton. 
Charges on dock ore, per ton: 

Rail of vessel to stock-pile ..................... $0.3565 
Stock-pile to car .... ,......................... .23 
Sto:i:age per month . . . . . . . • . • . . • . . . . . . • • . . . • • . .01 

Rail Freight Rates from Lower Lake Ports to Consuming Districts* 
Lake Erie Ports 

To Valley's District, Canton and Massillon ..•....•........•.... 
To Midland, Steubenville, Weirton and Neville Island .........•. 
To Pittsburgh and Wheeling Districts ............ , .•.•......... 
To Monessen, Pa. . .............•......••.........•.........• 
To Johnston, Pa ...........................•.....••...•••..•• 
To Virginia District .... , ................................. , .. 

Toledo 
To Jackson and Hamilton, Ohio .........................•..•.. 
To Ashland, Ky. and Portsmouth, Ohio .. , .............. , . , .. , . 

Cleveland 
To Jackson, Ohio ................................•.....•.... 
To Ashland, Ky., Hamilton and Portsmouth, Ohio ..••..•...•... 

Ashtabula, Conneaut and Erie 
To Riddlesl;,urg; Pa. . ••. , ................................... . 

Buffalo and Erie 
To Lehigh and Schuylkill Valleys, Pa .......................... . 
To Sparrows Point, Md ..... , ...............•.•. , ........... . 

Buffalo 
To Troy, N.Y .•.•......•...•••.•....•.....•...........••.....•. 

To Everett, Mass ..........•..•......•.........•.•.......... 
To Riddlesburg, Pa ...............•.....•.....•.••........... 

Chicago to Granite City, Ill ..................................... . 
Note: Above rates include handling charge from rail of vessel to 
car of $0.1495 per ton. 

(Continued on next page) 
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Rates Per 
Gross Ton 

$0.8775 
.9447 

1.1463 
1,1463 
1.7511 

1.1799 
1.1799 

1.19 
1.43 
1.67 
1.83 

1.6279 
1.8743 
2.1207 
2.2215 
2.3447 
3.3415 

1.7511 
2.2663 

2.0759 
2.2663 

2.9271 

3.1847 
3.1847 

2.3559 
3.2519 
3.1847 
2.1991 



STATISTICS 
TABLE NO. 19-Continued 

1954 RAIL AND LAKE FREIGHT RATES ON lRON ORE 
In Effect on April 15, 1954 

Rates Per 
Gross Ton 

All-Rail Freight Rates front Lake Superior Mines to ConsUuting Districts* 

Cuywia, Mesabi and Vermilion Ranges To Duluth, Minn, ......•.•. , ... , ................. , ....... , . · , $1.1312 
To Cleveland, Lorain...\. Valley's District, Canton and Massillon.... 6.9404 

Mesabi and Vennilion .ttanges To Chicago District ............•.•......•....•.....•..•.... , 
To Pittsburgh and Wheeling Districts .. , ......... , .••.......... 

4.256 
7.3104 
7.5104 

To Johnstown, Pa .................•..........•............... 
Cuyuna, Gogebic, Marquette and Menominee Ranges 

To Granite City and East St. Louis, Ill .......... , ...••...•. , . . . 3.6176 
Filhnore County, Minn. To Granite City and Chicago District ..............•.•... , . , . . . 3.0016 
Gogebic, Marquette and Menominee Ranges 

To Chicago District ............••... , ....•.. , , . , .•••••.. , ... 
To Cleveland, Lorain, Valley's District, Canton and Massillon., •. 
To Pittsburgh and Wheeling Districts ........................ . 
To Weirton, W. Va. ......... , ....... , , ........ , . , ...•. , , .. , , . 
To Johnstown, Pa. . ..............•.. , ............•.••.• , , •.. 

All-Rail Freight Rates from Northern New York to Consuming Districts* 
Port Henry and Lyon Mountain, N.Y., to Pittsburgh, Pa .•••....... 
Clifton Mines to Clairton, McKeesport and Pittsburgh .•........... 
Benson Mines to Pittsburgh and Aliquippa ...•.. , .. , .••••... , , ... 

Rail Freight Rates from Canadian Mines to Lake Superior Docks 
and Consllllling Districts 
Steep Rock, Ont., to Port Arthur, Ont .... , ...••..• , ..••••..•. , •••• 

(Includes handling charge of $0.15 per ton from cars to vessel) 
Jamestown, Ont., to Michipicoten, Ont .... , .•.•..•..•••••. , ..•••• 

(Combined rail and dock charge.) 
Michipicoten Range to Sault Ste. Marie, Ont •••••• , , ••••••.. , • , •• 

Rail Freight Rates on Foreign Iron Ore Arriving at U, S, Docks 
to Consuming Districts* 

Baltimore, Md. To D_onora and ~o~essen, Pa ....•• , , , , •••... , • , , ..•..• , .• , ••• 
To Pittsburgh D1stnct ........••..•. , ••••••••.. , .••. , •• , , •••• 
To Butler! Pa. : .. : ....... , .........•. , ••..•.• , , ••• ~ . , , , •. , •• 
To Wheeling D1str1ct .... , .......... , ...••.. , , , . 
To Cleveland, Lorain, Canton and Massillon •..•..• · · • · ' ' · ' • ' • · · 
To Ashland, Ky., Columbus, Portsmouth and Jacks~i:i· 

0

0bi~·' ... 
To Hamilton and Middletown, Ohio ...... , . . . ' ' · · · · 
To Detroit, Mich., and '£oledo, Ohio. . . . . . . . , · · · ' · · · · · · · · · ' · · · 
To Buffalo, N.Y., Warren and Portsmouth, Ohl~··········'····· 
To Chicago ................... , ... , , .. , . · · · · · · · · · ·' · · · · • Philadelphia, Pa. . ............ ' . ' ' ' ' . 
To Warren and Youngstown, Ohio ............................ . 

3.804 
5.1744 
5.7232 
5.4544 
5.9248 

3.7408 
3.7408 
3.3712 

1.35 

0.575 

1.76 

2.6992 
2.8112 
2.9282 
2.9792 
3.2592 
3.3712 
3.5952 
3.9312 
3.0352 
6.1712 

3.0352 

• A Federal Transportation Tax of 8%, effective December 1 1942 applies to all ·1r d d l k 
transportation and dock charges, except for dock handling from ~cssels to dock r:t ka lln T't

0 

tax does not apply to handling at private docks, nor to any Canadian rail or d ck c h·P es. 
18 

Source: Minn, Mining Directory, 1954, 
0 

c arges. 
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TABLE NO. 2.0 
LAKE ERIE BASE PRICES OF IRON ORE* AND VALLEY PRICES OF BESSEMER 

AND NO. 2 FOUNDRY PIG IRON AT DATE OF ORE BUYING MOVEMENT 

Sc:won 
Date buying Old Range Old Range Mesabi '.Mesabi l:Iigh Bessemer No, 2 Foundry 

movement Bessemer Non-Bessemer Bessemer Non-Bessemer Phosphorus Pig Iron Piglron 

1930 April . 1, 1930 $4.80 $4.65 $4.65 $4.50 $4.40 $19.00 $18.50 

1931 April 15, 1931 4.80 4.65 4.65 4.50 4.40 17.00 17.00 

1932 June 3, 1932 4.80 4.65 4.65 4.50 4.40 14.50 14.50 

1933 June 7, 1933 4.80 4.65 4.65 4.50 4.40 16.00 15.50 

1934 May 21-26, 1934 4.80 4.65 4.65 4.50 4.40 19.00 18.50 

1935 April 23, 1985 4.80 4.65 4.65 4.50 4.40 19.00 18.50 

1936 April 1, 1936 4.80 4.65 4.65 4.50 4.40 20.00 19.50 

1937 Mar. 8, 1937 5.25 5.10 5.10 4.95 4.85 24.50 24.00 

1938 May 23, 1938 5.25 5.10 5.10 4.95 4.85 24.50 24.00 

1939 May 3, 1939 5.25 5.10 5.10 4.95 4.85 21.50 21.00 

1940 April 16, 1940 4.75 4,60 4.60 4.45 4.35 23.50 23.00 

1941 April 17, 1941 4.75 4.60 4.60 4.45 4.35 24.50 24.00 

N 19421: April 10, 1942 4.75 4.60 4.60 4.45 4.35 24.50 24.00 

N) 
t-' 1943+ .......... , .... 4.75 4.60 4.60 4.45 4.35 24.50 24,00 

1944:t: ............. 4.75 4.60 4.60 4.45 4.35 24.50 24.00 

1945:t: ............. 4.95 4.80 4.70 4.55 4.55 25.501 25.001 

1946:I: j;i.J.· .. 'i5,· i947 
5.45 5.30 5.20 5.05 5.05 27.001 26.501 

1947 
5,95 5.80 5.70 5.55 5.55 31.00 30,50 

1948 Mar. 27, 1948 6.60 6.45 6.35 6.20 6.20 40.00 39.50 

1949 Dec. 30, 1948 7.60~ 7.452 7.352 7.202 7.202 47.00 46.50 

1950 Jan. 26, 1950 8.10 7.95 7.85 7.70 7.70 47.00 46.50 

195l3 Dec. 2, 1950 8.70 8.55 8.45 8,30 8.80 53,00 52.50 

19523 ,July 26, 1952 9.45 9.30 9.20 9.05 9.05 55,50 55.00 

19533 Feb. 12, 1963 10.10 9.95 9.85 9.70 9.70 55.50 55.00 

19533 July 1, 1953 10.30 10.15 10.05 9.90 9.90 55.50 55.00 

19548 ....... ' ..... 10.30 10.15 10.05 9.90 9.90 57.00 56.50 

• Bneccl on following nunlysis, Bessemer 61,G0<;to Fe(Nat.) nn,1 0,046"/o Phos. (Dry); non-Bessemer Gl,60')o Fc(N11t,) 

:t: I'riccs controJl~<l by the U, s. omce or Price A<lminlstrutlon, 
( 1) :Maximum per gross ton, estnblished by l:T, S. Office of Pl'icc Atlministrntlon, (2) Go/o increase in dock unloading char.Se of $0,18, or $0,0108, ad1!cd to buyers' account, effective Januury 11, 1049, (3) li•on ore prices subject to adjustment for changes iu ore tr1111sx,ortntion ancl hamlliug costs from mines to rnll or vcsaol at J,owcr I,nlto tortu, Jnch1dlnll rnll, 

dock nn<l vessel charges and trnuspoi·tntion tnxes thereon, ns fo1Jows: 1961 und 1or,2 pricca by th<l mnouut of nny chnugo nftcr Dcecm er 1, 1060: Feb. 12, 
1963, p1•ices by the amount of nnY chnnitc 1ifter December 81, 1052; July 1, 1063 nm! 1064 prices by the 11mount or nnY chnnll'e ufter Jnne 24, 1063, 

Source: Minn. Mining Directory, 1054, 



STATISTICS 

TABLE NO. 21 

CARGOES OF LAKE CARRIERS IN MINNESOTA WATERS 
. AT THE HEAD Of THE LAKES . 

1953 total arrivals in the Duluth Superior Harbor 1953 total coal cargoes · .. · · .. · · .... • · • · • • , • . 5,698 
1953 total coal and iizd~k> · · · · · · • · · · • · ' ' · · · · · · · · · · · · · · · · · · · · · · · · • • • • • 528 

195 ta1 
ne................. 3 

3 to autos and c al • · • • · · · • · · · · · · · · • · • · · • · • ' 0 ............................................ 27 

m.oAdi· :=ntiore de~de~ tahbulation of vessel arrivals and departures classified by com­
es carrie 1s s own below: 

Kind of Oa!,'go Carried 
No. of Vessels 1953 

Automobiles only .•......•.....• ~IV ALS Autos and coal · · · · · · · · · · · • · · · · · · · · · • • • • • • • . 292 
Coal and limesh>~~ · ' · · · • • • · · · ' · · · · · · · · ' · · · · · · · · · • · · · · · • · · • · • · • • . 27 
Coal or coke only · · · • · · · • • · · • · ' · · • · • · · · • • · · · · • · • • · · · • • · · · • · · · · • 3 
Gasoline and/or oil~····················•·••••·············•·•••• 528 

G 

. .............................. 44 
rainB or screenings " " • " " ...... 

L
. •·••··•·•••·• .. •··•··•·•· 1 . nnestone and salt • · · • • · · • • • • · · · · • · • • . 73 

Limestone or ceme~t· ~~~- .. • • .. · .. · .. ·" · ... • · •· .. • ·" ·" .. · · · · 3 
Miscellaneous • · • · • • · · · · · · · • • • · · · • • · • · · · · · • · • • · · • • • • . 100 
Paper pulp • · • · · · · · • · • · · · · • • • · • · · · · • • • • · • • • • · · · · · · · • · · · · • • • • . 0 
Passengers • • · · • · · • · • • · · • · · · · · • · · • · • · · · · · · · · • • · · · · · • · · • · · · • • · • • 3 
Salt . • .••..•...•.•..••. '''' .... ''''. · • • • · · · 11 
Sand: : : : : : : : · · · · · · · · · · · · · · • • · · · • · · • · · · · • • · • · · · ·:: : : : : : : : : : : : : : 6 
Steel, includin~· ~~r's;· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · • · • • • 16 
Twine . · · · •· ·· • ··· · ·• · ·········· ····• · · ·· ···· · • • •, 8 

. . ...... .,. ········ .... ······· .. ··-········ . Without cargo......... · · • · · • • · • · · · • • • • 1 T . • ••••••••.•.•••••.•. '' • • ··• •• · ·• ·•· •• · •.• 4,483 

OTAL ARRIVALS •• , ••• , •• , • • • • • • • • • • • • • • • • • • • 5 698 
•• •••••••••• ••• t 

C d O'l DEPARTURES 

G
ru. e 1 ...... ...... .... ..................... 2 
rams and/ or flaxseed · · · · · · • · · • · • • · • • • 26 

Iron Ore · • • •" ·" .. "· " · .. • .... " " " · " .. •.. .. .. 344 
Merchan~; · · • · · • • · · · · • · • · · · · • · • · · • · • · · · • • · · · · · · · · · · · · · • · • • . • . 4,771 

M
. .. ............................. . IScellaneous • " " · " .. • .. • .... • 7 

Molasses · • • ·· · · · • · · · · · • ·• • · · · · • · · · · · · · • • · • · · · · · · · • • • · • •. •. 0 
Passenge~ · · · • · · · • • · · • · · • • · · • · · · · · · · • · · · · · · · · · · · · · · · · · • · • · • • • . . 1 

S 
II I. I ii I IO fl I I I. I I I·• ♦ I I I I I I I 1.e I. I I I I crap Iron · · · · · · · · · · · • • • • • . 11 

S 
••·•·•·•·••••••••••·••••••·••··•••••· teel, except scrap. . . . . . . . . . . • • . • . • . . . · • · · · · · · · · • • • • . 27 

Without cargo · · · · • · • · · · · · · · · · · · · · · · • • • . 10 
. . • .• . • • • . • . . ' ..•••••. '.''.'.' ·' .• · • • · 296 T ........... . 

OTAL DEPARTURES.. • • • • • • • • • • • ----G:8.AND TOTAL ' . ' .. ' .. ' ·• · · · · · · · · · · · · · · · · , . 5,693 
.•..•.••.•• '.' '.'' ''. '' •. '' · • ·' • • · • • • • • • · • • •••• 11,391 

:rnken from report published by The United States E • ,ssue of Skillings Mining Review for January 2, 1954.ngineer Office nt the Head of the Lakes in the 
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STATISTICS 

TABLE NO. 22 

MINNESOTA IRON ORE AD VALOREM TAXES, 19}4 TO DATE 
fl, Ad Valorem Taxea 

State County Local Total 

1914-1915 . • . . . . . $ 2,422,416 $ 2,649,422 $ 8,868,364 $ 13,935,202 

1916-1920 ·••••·· 
7,525,564 11,743,432 50,899,138 70,168,134 

1921 .......••.•. 1,203,473 3,040,145 13,941,538 18,185,156 

1922 ........•... 1,161,288 2,951,031 14,299,181 18,411,500 

"i7 1923 ... , ....•... 2,298,710 3,300,036 14,056,522 19,655,268 

1924 •........... 1,682,383 3,143,135 18,910,838 18,786,356 

1925 ............ 2,149,882 2,984,651 13,436,296 18,570,829 

1926 .......•..•. 1,458,007 2,912,173 12,897,499 17,267,679 

1927 .....•••.. ,. 1,972,268 3,167,651 12,202,463 17,342,382 

1928 ....•.••...• 1,347,033 3,129,570 12,867,746 16,844,349 

1929 ....•...•..• 1,592,537 3,290,144 12,369,019 17,251,700 

1930 ....•.•.•... 1,366,684 3,262,329 12,456,632 17,085,645 

1931 ....•......• 1,883,194 3,382,985 11,351,038 16,617,217 

1932 •....... , ..• 1,959,006 3,201,138 10,697,346 15,857,490 

1933 ............ 2,643,812 3,247,220 10,691,097 16,582,129 

1.934 ..•.••..•..• 2,762,996 4,059,152 10,843,984 17,666,132 

1935 ..•......... 3,062,746 3,931,227 10,829,856 17,323,829 

1936 ........•.•. 2,798,071 4,459,946 10,754,161 18,012,178 

1937 ............ 2,024,419 4,009,528 11,235,620 17,269,567 

1938 .....•..•... 2,004,850 4,123,766 10,126,596 16,255,212 

1939 ..•..•.. , .•. 1,953,413 4,601,422 9,876,487 16,431,322 

1940 ............ 1,810,014 4,374,856 9,394,986 15,579,856 

1941, .•.... , .•.. 1,507,775 3,951,242 9,105,286 14,564,253 

) 
1942 ..........•. 1,451,024 3,506,085 8,286,928 13,244,037 

1943, ...•.•..••. 893,996 3,677,474 8,728,633 13,300,103 

1944, .•.••.•••.• 662,625 3,462,913 8,851,732 12,477,270 

1945 .•...•....•• 1,019,654 3,291,772 8,276,887 12,588,313 

1946 •...•. , ..... 1,026,087 3,714,909 7,991,773 12,732,769 

... 1947 ....••.•..•. 888,768 5,125,429 7,909,381 13,923,528 

-i;;.,.,_,;.:,,·, 1948 ....•.•.•••• 914,255 4,823,156 7,520,417 13,257,828 

1949 .....••.•••• 1,141,709 5,195,204 
8,564,674 14,901,587 

1950 ...•....•••. 1,355,673 6,105,424 9,104,857 16,565,954 

1951 •.•.••...... 1,145,406 5,881,887 10,213,820 17,241,113 

1952 .........•.. 1,157,664 6,799,912 
10,763,665 18,721,241 

1953 ..••.•...•.• 1,600,346 7,499,418 
11,940,167 21,039,931 

TOTAL ••.••••• $63,847,748 $147,999,784 
$418,759,527 $625,607,059 

'11.· 
Source: Department of Taxation . 
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~ TABLE NO. 23 

COMPARISON OF AVERAGE TAX PER TON OF PRODUCTION 
MINNESOTA AND MICHIGAN 

MINNESOTA MICffiGAN 
General Corporation 

Year Ad Valorem Occupation Royalty Total Property Tax Total 

1940 ..... $.323 $.132 $.023 $.478 $.1525 $.0094 $.1619 

1941. .... .228 .132 .029 .389 .1296 .0079 .1375 

1942 .•..• .189 .118 .031 ,338 .1134 .0032 .1166 

1943 ..... . 193 .097 .028 ,318 .1197 .0085 .1282 

1944 ..... .192 .097 .029 ,318 .1520 .0102 .1622 

1945 ..... .201 .101 .028 .330 .1527 .0153 ,1680 

1946 ..... .256 .131 .027 .414 ,2135 .0126 .2261 

1947 ..... .232 .161 ,028 .421 .1546 .0075 .1621 

1948 ..... . 204 .181 .029 .414 .1491 .0058 .1549 

1949 ...•• .270 .260 .040 .570 .1868 .0070 .1938 

1950 ..... .249 .289 .029 .567 .1818 .0073 .1891 

1951. .... .221 .335 .035 .591 .1908 .0089 .1997 

1952 ..... .280 .328 .037 .665 .2609 .0101 .2710 

1953 ....• .266 .383 .044 .693 .2434 .0250 .2684 
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