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Preiimi111@ry Statement 

The work of this Commission was again extended ancl c 
Chapter 795, Laws of 1955. · · · 

There were two changes in the membership of the Co. 
Senator J. R. Keller, Winona, succeeded former Senator 
vold, Detroit Lakes; Representative Leonard E. Lindqu· 
Center, succeeded former Representative Gordon Forbes, 
thereby maintaining an equal number of majority and m· 
hers of both Houses. 

The officers elected in 1951 and again in 1953, were , 
voted to continue in their respective offices in 1955. They ' 

Senator Thomas P, Welch, Chairman 
Representative Fred A. Cina, First Vice C • 
Senator B. G. Novak, Second Vice Chairman 
Representative Lloyd Duxbury1 Jr., Secretary 

Also, Martha May Wylie, Secretary, has been cont 
employment by the Commission; and Frank E. I} wr-: 
and former head of the Mining Division of the State x 
Consultant, was employed for short periods of time, 
three months. 

The Report submitted to the 1955 Legislature by t · • 
represents basic factual and statistical material relatingt 
of iron ore. 

This Supplementary Report to the 1957 Legislature, 
1955 Report. in many instances. Several new factors, : 
trends, both in the production of iron ore and in the m 
consumption of steel, substantially affecting Minnesota 
an iron ore producer, have become apparent and will 
referred to. 
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The work of this Commission was again extended and continued by 
Chapter 795, Laws of 1955. 

There were two changes in the membership of the Commission: -
Senator J. R. Keller, Winona, succeeded former Senator A, 0. Slet­
vold, Detroit Lakes; Representative Leonard E. Lindquist, Brooklyn 
Center, succeeded former Representative Gordon Forbes, Worthington, 
thereby maintaining an equal number of majority and minority mem• 
bers of both Houses. 

The officers elected in 1951 and again in 1953, were unanimously 
voted to continue in their respective offices in 1955. 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 

Also, Martha May Wylie, Secretary, has been continued in her 
employment by the Commission; and Frank E. Downing, Engineer "'---: ' 
and former head of the Mining Division of the State Tax Department, 
Consultant, was employed for short periods of time, in all, about 
three months. 

The Report .submitted to the 1955 Legislature by this Commission 
represents basic factual and statistical material relating to the taxation 
of iron ore. 

This Supplementary Report to the 1957 Legislature refers to the 
1955 Report in many instances. Several new factors, conditions and 
trends, both in the production of iron ore and in the manufacture and 
consumption of steel, substantially affecting Minnesota's position ll6 
an iron ore producer, have become apparent and will be herehtafter 
referred to. 
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Brief History of Iron Minuflilg illil Mnnmesot(l] 

b t B • f History of Iron Mining in Minnesota, in Under the c ap er rie • • z t 
the 1955 Report, the subject of Recent Mining Deve opmen son pages 
11 and 12, is supplemented as follows: 

h b rted that Oliver Iron Mining Division of United It as een repo . t 27 illi t 
States Steel bas an ore deposit at Virginia wit~ abou m on ons 
of good ore which is now being developed for shipment. Actuall?' some 
shipments of this ore, called Sauntry ore, have been mad~ durmg the 
past few years by adjoining mines, Ore from the Sauntry. IS needed to 
replace the declining high-grade ore in the Rouchleau Mme. 

The Stephens Mine in White Township ~th 48 milli?n tons of fair 
ore is also being developed by Oliver for active production. 

These two are the last of the large deposits on the Mesabi Range. 
Remaining undeveloped deposits have substantial total reserves in 
smaller ore bodies. 

At the Tioga No. 2 Mine at the extreme west end of the Mesabi 
Range, a large new concentrating plant was built in 1955 by Pickands­
Mather and Company, 

Great effort is being made to improve the grade of both concentrat­
ing ore and '

1
direct shipping" ore. Much ore of the grade generally 

known as "direct shipping" ore will soon have to be upgraded if it is 
to compete with high-grade imports from Canada and South America. 
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Dngest of Mnllil~esot01 l@WS Applicabl 
~iro~ 01l"e Tax@Non 

I 1955 the Legislature amended some of the laws affec 
tax:tion of iron ore. With reference to our 1955 Report, the f 
sections of the law were amended. 

p. 27-'55 Report 
1. Constitution of 
Minnesota, Article 
1 X, Sec. 1-A(d). 
APPORTIONMENT 
OF OCCUPATION 
TAX 

p. 27-'55 Report 
3. M.S. 1953, Sec. 
298.01, as amended 
by Laws 1955, 
Ex.S., Chapter 2 
OCCUPATION TAX 
ON PRODUCING 
ORES 

p. 28-'55 Report 

OCCUPATION. TAX 
Pursuant to Laws 1955, Extra Sessio. 

ter 6, by an amendment to the 90n 
adopted at the 1956 Ge:1eral Election, 
tribution of the occupation tax was ch 
that 50% of the funds derived from the ta 
go to the State General Revenue Fund; 
the support of elementary and secondary 
and 1 O % for the general support of the U .. 

By Laws 1955, Extra Session, Chapte 
cle 2 there was imposed on producers of 
(exc~pt taconite) a surtax at the rate 
(raising the 11% rate to 12.65%), sue 
to be in effect for two taxable years, 1 
1956. 

5. M.S. 1953, Sec. 
298.02, as amended 
by Laws 1955, Ex.S., 
Chop. 2, Art. 11, 
Sec. 2. LOW GRADE 
ORE; CREDIT FOR 
COST OF LABOR 

Minnesota Statutes 1953, Section 298 
provided a credit for high labor costs of 
development or beneficiation, which. cred' 
to reduce the rate on high labor st 
Laws 1955, Extra Session, Chapter 2, 
of these credits was changed to provide 

(a) In the case of underground 
that tonnage of merchantable ore pro 
open pit mines which has resulted fr . 

ficiation within the State by jigging, heavy media, cyclone 
roasting, drying by artificial heat, sintering, magnetic se 
flotation, agglomeration, or any process requiring :fine 
10% of that part of the cost of labor in excess of 70¢ and n 
cess of 90¢ per ton of the merchantable ore produced, an 
that part of the cost of such labor in excess of 90¢ per ton; 

(b) The aggregate amount of all labor credits ( except la 
its to underground mines and taconite operations) canno 
6,2% of the total amount of occupation taxes (othel' than 
tion taxes upon taconite and underground operations) int 
At the time of his :final determination of occupation tax, 
missioner reduces the credit otherwise allowable to each 
such equal percentage as would bring the total within such · · 

( c) In no ~vent can the credit allowed any mine be in 
75%, a~ apphed to undergro~md and taconite operations, a 
as applied to all other operations of the total tax otherwise 

9 



!Dngesir of MntrnllilesoflOJ lOJWS Applnc01ble to 
~ lrOil'il Ore Torn:01tn0Dil 

In 1955 the Legislature amended some of the laws affecting the 
taxation of iron ore. With reference to our 1955 Report, the following 
sections of the law were amended. 

p. 27-'55 Report 
1. Constitution of 
Minnesota, Article 
l X, Sec. 1-A(d). 
APPORTIONMENT 
OF OCCUPATION 
TAX 

p. 27-'55 Report 
3. M.S. 1953, Sec. 
298.01, as amended 
by Laws 1955, 
Ex.S., Chapter 2 
OCCUPATION TAX 
ON PRODUCING 
ORES 

p. 28-'55 Report 

OCCUPATION TAX 
Pursuant to Law~ 1955, Extra Session, Chap­

ter 6, by an amendment to the Constitution 
adopted at the 1956 General Election, the dis• 
tribution of the occupation tax was changed so 
that 50 % of the funds derived from the tax should 
go to the State General Revenue Fund; 40% for 
the support of elementary and secondary schools; 
and 10 % for the general support of the University. 

By Laws 1955, Extra Session, Chapter 2, Arti­
cle 2, there was imposed on producers of iron ore 
(except taconite) a surtax at the rate of 15% 
(raising the 11 % rate to 12.65%), such surtax 
to be in effect for two taxable years, 1955 and 
1956. 

Minnesota Statutes 1953, Section 298.02, had 
provided a credit for high labor costs of mining or 
development or beneficiation, which credit served· 
to reduce the rate on high labor cost ores. By 
Laws 1955, Extra Session, Chapter 2, the basis 
of these credits was changed to provide as follows: 

(a) In the case of underground mines or 
that tonnage of merchantable ore produced in 
open pit mines which has resulted from bene .. 

ficiation within the State by jigging, heavy media, cyclone process, 
roasting, drying by artificial heat, sintering, magnetic separation, 
:flotation, agglomeration, or any process requiring fine grinding, 
10% of that part of the cost of labm: in excess of 70¢ and not in ex­
cess of 90¢ per ton of the merchantable ore produced, and 15% of 
that part of the cost of such labor in excess of 90¢ per ton; 

(b) The aggregate amount of all labor credits ( except labor cred­
its to underground mines and taconite operations) cannot exceed 
6.2 % of the total amount of occupation taxes ( other than occupa­
tion taxes upon taconite and underground operations) in that year. 
At the time of his final determination of occupation tax, the com­
missioner reduces the credit otherwise allowable to each mine by 
such equal percentage as would bring the total within such limitation, 

5. M.S. 1953, Sec. 
298,02, as amended 
by Laws 1955, Ex.S., 
Chap. 2, Art. 11, 
Sec. 2. LOW GRADE 
ORE; CREDIT FOR 
COST OF LABOR 

( c) In no event can the credit allowed any mine be in excess of 
75%, as applied to underground and taconite operations, and 60% 
as applied to all other operations of the total tax otherwise due. 

9 
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DIGEST OF MINNESOTA LAWS 

. 30-'55 Re ort By an amendment to tl?-e Constitution. adopted f 4 M s 195/ Sec at the 1956 General Election, all occupation taxes 
298.17, 0

as ch~nged except the 1 % dedic~ted. to the Veterans' Com­
by amendment to the pensation Fund ru·e distributed as follows: 
Constitution adopted 60% to the State General Revenue Fund; 
in 1956. OCCU- 40% for the support of elementary and second-
PATION TAXES TO ary schools; and 10% for the general support 
BE APPORTIONED of the University. 

p. 30-'55 Report 
1. M.S. 1953, Sec. 
299.01, as amended 
by Laws 1955, Ex.S. 
Chap. 3, Art. Ill, 
Sec. 299.01. TAX 
ON SEVERANCE 
OF ORE FROM 
LAND RATE 

ROYALTY TAX 
This section had provided a tax of 11 % upon 

all royalty received during each calendar year 
for permission to explore, mine and remove ore 
from lands in Minnesota. By Laws 1955, Extra 
Session, Chapter 2, Article III, there was im­
posed an additional tax at the rate of 15% upon 
all royalty, making the total rate 12.65%, Such 
additional surtax to be in effect for the two tax-
able years 1955 and 1956. · · · 

TACONITE AND~IRON SULPHIDES 
P· 32-'55 Report Laws; 19551 Chapter 729 clarifies the statute by 
3. M.S. 1953, Sec, 4efinmg the property covered by the lieu provi-
298.25, as amended s1ons Qf the tax. 
by Laws 1955, Chap, 
729. ADDITIONAL 
TAXES 

P· 33-'55 Report Lbawt· s 1966, Chapter 728 provides for the distri-
6· M.S. 1953' Sec. u ion of the taconite tax as follows· 
298.28, as amended 221¼ to th 't . • 
by Laws 1955 sch f d' t . e c1 Y, village or town; 50% to the 
Chap. 728. ' S 00 18 net; 2~% to the county; 6% .to the 
APPORTIONMENT ~te. f the mining and concentration or 
OF PROCEEDS th eren stel?s thereof are carried on in more an. one taxing district, the Commissioner ap-

the operation of minfu~~onds
6
t
0
~ tax between them, giving 40%, to 

n 10 to the processes of concentration. 
p. 33-'55 Report B L 
New Law pro\~sioaws 1955, Chapter 730 (294.21-294.28), 
Laws 1955, Chap. 730 taconitens ~lrore made for a gross earnings tax on 
(294.21-294.28). 1 1 rai. adsasfollows· 
,GROSS EARNINGS A t~co~~ lailr~55, Chapter 730 (294.21-294,28), 
TAX ON TACONITE pany 

O 
e r. oad company is defined as a com­

RAILROADS a railwi rat~g~ other than as a common carrier, 
of tacon1funncipally used for the transportation 

concentrates. It is required to pay 
10 

DIGEST OF MINNESOTA LAWS 

annually into the State Treasury, an amount equal to 5% o!its 
earnings which are defined as a sum equal to the am?unt which 
be charged under established tariffs of common cam~rs for the .. 
portation of an equal tonnage of iron ore from Mesabi.Range po 
ports on Lake Superior, including the charges for loadmg ore on, 

2. Laws 1955, Chapter 730, Section 3 (294,23). _If a co·· 
transports the crude taconite from ~es to concentratin_g plan 
a railroad ( other than a common earner), the gross earnmgs ar 
puted on the same basis as if the tonnage, equal to the. tonnage . 
centrates produced, were transported from the Mesabl Range t 
Superior. 

3. Laws 1955, Chapter 730, Se~tlon 4 (2~4-~4~. ~he gros 
ings taxes imposed on these tacon~te compames 1s m _lieu of 
upon the railway and dock properties. of these companies. 1:11he e 
to subject them to the same tax which they would pay if the 
common carriers. The tax is collected in the same manner as th 
earnings tax of railway companies. ', 

4. Laws 1955, Chapter 730, Section 6 (294.26). Division, 
ceeds of tax. The proceeds of the tax are distributed between th 
and the various taxing districts in which railway operations 
ducted in the following proportions: 

22% to the city, village or town; 50% to the school distri 
to the county; 6 % to the State. If different operations or 
steps are carried on in more than one taxing district, the C 
sioner apportions equitably the proceeds of the part of the t. 
to cities, villages or towns among such subdivisions, '1 .. on t 
of attributing 40 % of the proceeds to the terminal facili · 
end of the railway line and the remaining 20% to the railw 
age connecting such terminal. 

11 



DIGEST OF MINNESOTA LAWS 

annually into the State Treasury, an amount equal to 5% of its gross 
earnings, which are defined as a sum equal to the am~unt which would 
be charged under established tariffs of common carr1~rs for the trans. 
portation of an equal tonnage of iron ore b:om Mesabi Range points to 
ports on Lake Superior, including the charges £or loading ore on boats, 

2, Lnws 1955~ Chapter 730, Sec1!,on 3 (294.23 ). _If a company 
transports the crude taconite:from mmes to concentratmg plants O'Ver 
a railroad ( other than a common carrier), the gross eamings are com­
puted on the same basis as if the tonnage~ equal to the. tonnage of con­
centrates producedJ were transported from the Mesabi Range to Lake 
Superior. · 

3, Laws 1955, Chapter 730, Section 4 (294.24). The gross eain .. 
ings taxes imposed on these taconite companies is in lieu of all taxes 
upon the railway and dock properties of these companies. The effeot:is 
to subject them to the same tax which they would pay if they were 
common carriers. The tax is collected in the same manner as the gross 
earnings trur of railway companies. 

4. Laws 1955, Chapter 730, Section 6 (294.26). Division of pro• 
ceeds of tax. The proceeds of the tax are distributed between the State 
and the various trucing districts in which railway operations are con• 
ducted in the following proportions: 

22% to the city, village or town;. 50% to the school district; 22% 
to the county; 6% to the State. If different operations or different 
steps are carried on in mote than one taxing district, the. Commis­
sioner apportions equitably the proceeds of the part of the tax going 
to cities, villages or towns among such subdivisions, upon the basis 
of attributing 40% of the proceeds to the terminal facilities at each 
end of the railway line and the remaining 20% to the railway tra.ck­
age connecting such terminal. 

' ·---·- -,_-:---·------=- -



Reserves 
Under the chapter Reserves in our 1955 Report, pages 109 through 

143 the term "Reserves1
' is defined and an explanation of the method 

of ;stimating reserves is given. We supplement this chapter with the 
following. 

The past two years have shown great activity in search for new 
deposits of iron ore, particularly in Canada and in South America. 
1956 would have been a record in the iron ore history but for the 
:five-week steel strike followed by a strike of lake carriers which ham­
pered lake ore shipments for several weeks longer. Shipments from the 
Lake Superior area were reduced by about 10 million tons. Imports 
froJ!l Labrador and S~p .Rock in Canada and from South America, 
Africa and Sweden will still make up much of the loss due to strikes, 
giving a total U. S. iron ore consumption of 133 million tons, of which 
31 million will be imported ore. Minnesota will supply about 65 million 
tons. (See Table No. 5, "Imports" on page 000.) 

The world-wide search for iron ore and research to :find practical 
~eans for use of taconite and jaspers continues. Discoveries made 
smce World War II have been enough to remove any fear of an iron 
ore shortage for some time, · 

lD: Venezuela, 
1
both the expanding production from the Orinoco 

Min~g Company s 9erro ~olivar and steady production from Bethle­
~em s El Pao dep?s1t con!mues and the vast tonnage of ore available 
m that country \Viµ penrut a much greater expansion. A new deposit, 
El Torreno, 60 miles. west of Cerro Bolivar has just recently been 
opened up. Substantial tonnages of iron ore are now coming from 
Peru and from Chile, 

19rt~:dwilie;i~illincr~dsetr production ~om Brazilian deposits in 
those tremendous de;;:i~~ Y be more rapid future development of 

In West Africa Republic's B • Hill d . . . steadily in 1956,' s d' h . d mm .. s epos1t continued exportmg 
Liberian iron deposit: 1othan fiU. S. mte~ests have _found two new 
Africa. · er nds are bemg made m French West 

In Canada both high a dl . 
veloped because of nearn! tow gl1de deposits are being found and de-
ada shipped over 12 milli 9 orar ets .. The Iron Ore Company of Can• 
this output is likely to incron ons of ~r~ct shipping ore in 1956, and 
South of the Iron Ore coz::e to f Ocmillion tons in the next few years. 
miles north of Seven Island!ny O anada's field and some 150 to 200 
found and are being develop 'ibrgeblow-grade ore deposits have been 
Farther west one u s a e Y oth Canadian and U.S. interests. 
deposits. Still farthe~ V:.estd one 9anadian firm are exploring large 
found near the Great Lake~ borkUis being done on deposits recently 
near Ottawa. Bethlehem's M ne • S. company is developing a mine 
ore pellets in 1956. In the stnnora deposit in Ontario shipped iron 

eep Rock Lake area there are two com-

12 

RES 

panies with large tonnages of ore:-Steep Rock Iron Mines . 
estimated ore reserve to 1,000 feet of depth of 184,000,000 t 
Caland Ore Company with an estimated ore reserve to 1,000 
depth of 104,100,000 tons. The total iron ore production in · 
for 1956 was 21 million tons, or an increase of 44% overt 
production. 

After more than thirty years of research work on low gra 
formation material, the past :five years have shown amazing 
High grade agglomerates have become a valuable source 
hearth feed. Present record prices of scrap reflect the acutes 
of this material in the United States. 

Direct reduction of iron ore is also being studied and the lo · 
prospects are reported to be favorable. 

The increasing broad demand for steel compels the develop 
all readily available deposits of both high and low grade iron o 
vital to this State, as well as to. the whole Lake Superior Dist 
both high and low grade deposits be developed and that th 
shipping ore and the open pit wash concentrates be somew 
served to provide a backlog in times of national emergency. , 

The reserves of merchantable iron ore in the State of , 
as of May 1, 1955, are shown in the following table. 

TABLE NO. 1 
IRON ORE RESERVES OF MINNESOTA 

Estimated Reserve Tonnage (Including Stock-piles) in Gross T · 

Year Mesabi Vermilion Cuyuna Fillmore 
Mayl Runge Range Range Co. Dist. 

1920 1,305,926,735 10,927,844 24,819,959 
1930 1,154,434,031 14,250,540 66,542,939 
1940 1,139,314,272 13,841,272 65,431,104 
1945 973,129,581 12,715,183 59,787,900 
1950 923,769,792 13,183,901 43,415,199 589;000 
1951 906,225,928 12,110,218 41,869,807 913,165 
1952 869,104,825 12,965,994 44,808,481 574,908 
1953 855,380,607 13,286,060 45,751,154 647,500 
1954 842,178,641 12,538,740 60,831,429 711,652 
1955 805,294,358 11,715,324 60,848,084 793,847 

Note: The above :fif:ures represent the estim t d 
Taxation, and comprise the tonnage of ore in 'fii8 re!lerve tonnages as reported i the 
not include ore on State lands that were not unelrotnd plus tlie ore in stoek•p· cs. Tho 
total tonnage for May 1, 1955, was 117 197 tons er case as of May 1st of .each ycnr; t 

Source: Minnesota Department of Ta~ation. • 
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panies with large tonnages of ore:-Steep Rock Iron Mines with an 
estimated ore reserve to 1,000 feet of depth of 184,000,000 tons and 
Caland Ore Company with an estimated ore reserve to 1,000 feet of 
depth of 104,100,000 tons. The total iron ore production in Canada 
for 1956 was 21 million tons, or an increase of 44% over the 1955 
production. 

After more than thirty years of research work on low grade iron 
formation mate1fal, the past five years have shown amazing results, 
High grade agglomerates have become a valuable sour~e of open 
hearth feed. Present record prices of scrap reflect the acute shortage 
of this material in the United States. 

Direct reduction of iron ore is also being studied and the long-range 
prospects are reported to be favorable. 

The increasing broad demand for steel compels the. development of 
all readily available deposits of both high and low grade iron ores. It is 
vital to this State, as well as to the whole Lake Superior District that 
both high and low grade deposits be developed and that the direct 
shipping ore and the open pit wash concentrates be somewhat con­
served to provide a backlog in times of national emergency. 

The reserves of merchantable iron ore in the State of Minnesota 
as of May l, 1955, are shown in the following table. 

TABLE NO. l 
IRON ORE RESERVES OF MINNESOTA 

Estimated Reserve Tonnage (Including Stock-piles) in Gross Tons 

Year Mesabi Vermilion Cuyuna Fillmore 
Mayl Range Rllnge Thinge Co. Dist. Totm 

1920 1,305,926, 785 10,927,844 24,819,959 1,341,674,588 
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 12,715,188 59,787,900 1,045,632,6S4 
1950 923,769,792 13,183,901 43,415,199 589,000 980,957,892 
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 
1958 855,380,607 13,286,060 45,751,154 647,500 915,065,321 
1954 842,178,641 12,538,740 60,831,429 711,652 916,260,462 
1955 805,294,358 11,715,824 60,848,084 793,847 878,651,613 

No~: The above fi{!Ures represent the estjmnted reserve tonnages ns reported bf< the Del)1,1rttnent of 
Tnx~bon, and compnse the tonnage of ore m the ground plus the ore in stock-pi es. Thcso figtJre5 do 
not mcl1;ule ore on State lands that were not tmdcr tense as of May 1st or each yenr· tho e9thnntcd 
total tonnage for May 1, 1955, Was 117,197 tons. · ' 

Sourc~: Minnesota Department of Taxation, 
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TABLE NO. 2 
N OF IRON ORE RESERVES OF MINNESOTA 

CLASSIFICATIO AS OF MAY l, 1955 

Mesabi Vermilion C,iyuna 
Total Range Range Ciassification Range 

Direct Ore: 917000 
Open Pit ........ 432, • ........ fft 14,049,000 446,966,000 
Underground •••. 189,155,000 11,307,000 39,573,000 240,035,000 

Total . • • . . . • • . 622,072,000 11,307,000 53,622,000 687,001,000 

Concentrate: 
Open Pit ..•.. , . . 131,110,000 of •• ♦ ~ ~ ••• 4,615,000 136,509,000* 
Underground . • . . 34,927,000 ••► ••·••t 1,492,000 36,419,000 

Total .• , •...•. 166,037,000 ., ~ ....... ♦ 6,107,000 172,928,000'~ 

Total Ore: OOO 59,729,000 859,929,000* In Ground •..... 788,109,000 11,807, Ot 
In Stock-pile .. .. 17,302,000 408,000 1,120,000 18,840,00 

Total ••......• 805,411,000 11,715,000 60,849,000 878,769,000*t 

· th total tinw,ted 'ron ore reserves in gross tons as of May 1, 
Note: The abod v~!gures repto~~t.= 

8
shown !;; Tnb1e f as of that date, together with the tonnage 1955 and inclu e we reserve . --..- • u_ 

1 19
55 

of o;e on State lands that were not uruler lensa .as ?• ivwy , • 
Qincludes 784,0Q0 tons in Fillmore C:Ounty !)JS!rlct, 
tincludes 10 000 tons in Fillmore C:Ounty .District, • D t 
Source: Co~piled by the :Mines Experiment Station from the records of the Minnesota epar • ment of T!llUltion. 

STEEP ROCI< 
In our 1955 Report, page 1191 under the subject of Steep Rock 

is contained a resume of an inspection trip made by members of the 
Commission. In July1 1956, members of the Commission made an in­
spection trip to this area and the following information was developed 
to supplement the 1955 Report on Steep Rock. 

Steep Rock Iron Mines Limited, incorporated in Ontario in Febru­
ary, 1939, owns a producing hematite iron ore property at Steep Rock 
Lake near Atikokan, Ontario, The property which covers an area of 
more than 7,000 acres, all of which is owned in fee is located on the 
Canadian National Railway about 142 miles west ~f Port Arthur on 
Lake Superior. 
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t The ore reserves of Steep Rock Lake area are 
almost 300,000,000 tons per 1,000 feet of dep 
now under development and lease. The deepest 
been drilled to date shows high grade ore at a 
feet and is expected to go to much gr;;ai i' <lep' 

The present expansion program anticipa pr 
HOGARTH MINE, "G" Zone and ERRING'! 
be stepped up gradually to a combined an 
of 5,500,000 tons by 1959. Production from "C" O __ 
to CALAND will eventually provide upwards' 
tons per Year. THE STEEP ROCK RANGE 
BE PRODUCING AT LEAST 8,500,000 TO 
ORE PER YEAR. 

Since the company began mining operations in August, 1 
produced and sold about 12,000,000 tons of high-grade · 
pally in the United States markets. Ore reserves in the sev 
mines of the Steep Rock range are sufficient to sustain ope 
decades at the rate of 8½ to 10 million tons annually. 
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STEEP ROCK LAl<E AREA 

The ore reserves of Steep Rock Lake area are estimated at 
almost 300,000,000 tons per 1,000 feet of depth in the areas 
now under development and lease. The deepest hole that htls 
been drilled to date shows high grade ore at a depth of 2,100 
feet and ia expect-ed to go to mu.ch greater depth. 

The present expansion pr6gram anticipate!, prodl,\ction from 
HOGARTH MINE, IIG'' Zone and ERRlNGTON MINE will 
be stepped up gradually tQ a combined annual capacity 
of 5,500,000 tons by 1959. Production from "C" Ore Zone l~nsed 
to CALAND will eventually provide upward!, of 8,000,000 
tons per year. THE STEEP ROCK RANGE WILL THEN 
BE PRODUCING AT LEAST 8,500,000 TONS OF IRON 
ORE PER YEAR. 

,_. Provon Ortibodv 
~ Potontlol Orebody 
C::::::::::, Posslblo Oro %ono 

Since the company began mining operations in August, 1944,it has 
produced and sold about 12>000,000 tons of high-grade ore, princi· 
pally in the United States markets. Ore reserves in the several proven 
mines of the Steep Rock range are sufficient to sustain operations for 
decades at the rate of 8½ to 10 million tons annually. 
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RESERVES 
· d the western two-thirds of the Steep Rock 

The company has !e~ame erations In this area are located the pres­
Range for its o~ ~(H~ 0~h) and "B" (Errington) ore bodies and 
ently developed Ahi h.hg been partly explored. 
the "G" ore body w c as . . 

1 d ·ts properties on the eastern third of the 
The company has ease 1 lt basis The "C" and "D" ore 

t th mpanies on a roya Y • • • 
ran~e O O 

1 er cdo development basis to a subsidiary of Inland 
bodies are ease on a C 1 d Ore Company under the terms of 
!ri~1 ~:;~mre;aJ~~ktt~n M;es has received already an advance or 
$8 000 000 against future royalties. 

Ste: Rock Lake ore has very desira~le chemi_cal and _physi~al 
characieristics. The natural iron content 1s exceptionally high with 
ve low silica and phosphorus content. The low phosphorus content 
wbfuh is well below the limit for ?re of the so-called Bessemer grade, 
makes it valuable for mixing with non-Bessemer grades to reduce 
combined phosphorus content. 

The analysis of the standard ore shipped b~ Ste~p ~o~k in 195_4 
compared with shipments from the Lake Superior District m 1953, 1s 
as follows: 

Steep Rock 
Ores 

Iron-Natural ....•......... , ... , .53.261% 
Phosphorus ........•.......... , . . . . .026 
Silica . . . . . . . • . . . . . • . • . . • . . . . . . . . • . 6.22 
Moisture ..................•••.... , 9.60 

(Source: Iron Age) 

Lake Superior 
District Ores 

50.368% 
.09 

10.25 
10.90 

The three ore-bearing zones of Steep Rock Iron Mines Limited r~­
tained for its own mining operations, and on which the Company IS 
concentrating its production and development work at p_resent, h~ve 
a combined length of approximately 15,000 feet and a width varymg 
from 100 to 400 feet. Ore is known to erist at depths as great as_ 2,10,0 
feet and is expected to go to much greater depths. Ore reserves m this 
area are est~a~ed conservatively at 184,000,000 tons per 1,00_0 feet 
of depth. ThIB IS the area from which the Company 1s planmng to 
produce 5,500,000 tons of ore per year. 

Up t~ 1953 all ?f the production of the Company was from the Ope~ 
Pit Errington Mine ("B" ore zone). In August, 1953, the Open Pit 
Hogarth Mine ("A" or~ zone) came into production, and all shipments 
in 1954 were made from this mine which has a capacity of 2,000,000 
tons per a_nnum. J?evelopment work on the Errington No. 1 Under­
~round Mine ~ontmued i~ 1954 and this mine is ready to b~ brought 
mto substantial product10n on short notice having an ultimate ca­
pacity of 1,500,009 tons pe~ !l!1flUIIl, When d~veloped the "G" or~ zone 
IS e:x.pected to yield a minimum annual open pit production of 
1,000,000 tons. . 

Shipments of ores from Steep Rock Iron Mines Limited in the years 
1945 through 1954 were as follows: 
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Year Ended Shipments 
Dec. 31 (tons) 

1945 . . . . . . . . . . . . . . . 504,772 
1946 . . . . . . . . . . . . . . . 830,409 
1947 , .............. 1,206,246 
1948 • . . . . • . . . . . . . . . 686,091 
1949 . . . . . . . . . . . . . . . 1,134,261 
1950 . • . . . . . • . . . . . . • 1,216,614 
1951 ............... 1,326,724 
1952 ............... 1,274,355 
1953 .. . . . .. .. .. . .. . 1,301,688 
1954 •..... , . . . . . . . . 1,156,654 
1955 . , . . . . . . . . . . . . . 2,265,555 
1956 . . . . . . . . . . . . . • . 3,314,138 

The Steep Rock Iron Mines Company does not proces 
manufacture steel. Its ore is sold to U. S. steel plants 1 
Great Lakes. It is rail shipped to Port Arthur and then 
by lake carrier. 

ESTIMATES OF FUTURE PRODUCTION FROM STEE 
IRON MINES CO. 

1957 ...............• 3,750,000 
1958 .........•...... 4,500,000 
1959 ................ 5,500,000 

Caland Ore Company (Under a 99 year lease from S 
Mines Limited by Inland Steel, leased in 1952) iS" o 
and "D" ore bodies. Development of this area in S e · 
425 feet below the original water level of Steep Rock L 
is expected to cost about $50 million, of which $15 millio 
been spent, with production commencing by 1960 and 
to 3 million tons annually, with a potential of 5 million. 

The development operations started in 1953 and Cal 
pany has been dredging the area over a year on a five 
progr~. The dredges are 176 feet long and 58 feet wi 
1~ ~eet m depth, The cost of the two dredges amounts 
million. , 

The de-wa~ring of Falls Bay is similar to the de­
Steep R?ck Mines a~complished in its diversion of Steep, 
sev~n mile road costing $600,.000 was built by Caland Or 
which 8~0 CS:rlo~ds of machinery and equipment were 
future mme site m large low boy trucks and assembled at· 
of the two dredges is equipP.ed with 10,000 H.P. motors 
10,000 H.P. motors. on floatmg boosters and 10,000 H.P. 
shore booste1·s, which dredges pump the water and the 
~ottom of the lake up through 42 inch steel pipes. Th 
lme can_haI?,dle apout 85,000 gallons a minute and the 
of the p1pelme will be about 5½ miles, 
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Year Ended Shipments Gross Value 
Dec. 31 (tons) All Ore Sold 

1945 ••.......•.•.. , 504,772 $ 2,891,054 
1946 . . . . • . . . . . . . . . . 830,409 4,585,782 
1947 , .........•.••. 1,206,246 7,049,559 
1948 . . . . . . . • . . . . . . . 686,091 4,815i590 
1949 , . . . . . . . . • • • . . . 1,134,261 8,950,153 
1950 . , . . . . . . . . . . . . . 1,216,614 10,629,363 
1951 • . . . . . . • . . • . . • . 1,326,724 11,968,002 
1952 ....... , ....... 1,274,355 11,489,416 
1953 . . . . . . . . . . . . . . . 1,301,688 18,200,505 
1954 . . . . . . . . . . . . . . . 1,156,654 12,131,091 
1955 . . . . . . . . . . . . . . . 2,265,555 23,845,549 
1956 . . . . . . . . . . . . . . . 3,814,138 ........ . 

The Steep Rock Iron Mines Company does not process iron ore nor 
manufacture steel. Its ore is sold to U. S. steel plants located on the 
Great Lakes. It is rail shipped to Port Arthur and thence transported 
by lake carrier. 

ESTIMATES OF FUTURE PRODUCTION FROM STEEP ROCK 
IRON MINES CO. 

1957 ................ 3,750,000 
1958 ................ 4,500,000 
1959 . ♦ •••••••••••••• 51500,000 

.. 

~alan1 ~re Company (Under a 99 ye_ar lease f~om Steep Rock 1ron_ 
Mines Lumted by Inland Steel, leased m 1952) IS known as the ·•C'· · · · ·

0

=-"" 

and "D" ore bodies. Development of this area in Steep Rock Lake, 
425 feet below the original water level of Steep Rock Lake's Falls Bay, 
is expected to cost about $50 million, of which $15 million has already 
been spent, with production commencing by 1960 and rising quiddy 
to 3 million tons annually, with a potential of 5 million. 

The development operations started in 1953 and Caland Ore Com· 
pany has been dredging the area over a year on a five year dredging 
program. The dredges are 176 feet long and 58 feet wide and about 
16 feet in depth. The cost of the two dredges amounts to about $10 
million, 

The de-watering of Falls Bay is similar to the de-watering that 
Steep Rock Mines accomplished in its diversion of Steep Rock, First, a: 
sev~n mile road costing $600,poo was built by Caland Ore Copi.panyon 
which 800 carloads of machinery and equipment were earned to the 
future mine site in large low boy trucks and assembled at the site, Ee.ch 
of the two dredges is equipped with 10,000 H.P. motors onthepUlllP9

; 
10,000 H.P. motors. on floating boosters and 10,000 H.P. motors on the 
shore boosters, which dredges pump the water .and the silt from ,the 
~ottom of the lake up through 42 inch steel pipes. The 42 inch pipe• 
lme can handle about 85,000 gallons a minute and the ultimate length 
of the pipeline will be about 5½ miles.· 
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Tunn ls h been blasted in and through the granite to drain off 
the wa~r. D~ have been built in many spots to prevent the w:3-ter 
from returning. Mr. Cayia, General _Man~ger of Caland, explained 
the whole diversion operation by saying: Water, water everywhere 
and it's all trying to flow toward us." 

The diversion work goes on all the year around, both :3ummer and 
winter. When winter temperatures get below zero, reaching_ 60 below 
at times. the ice on the lake needs to be broken up and draghnes scoop 
up the chunks of ice, load it in trucks and it is hauled away so that 
the work of diverting the water from the lake can go on. 

The reserve figure of Caland'? "C" ~d "P''. ore bodies is 50 million 
tons but it is expected that ~l!JIDately 1t ~ be mor~ than that. The 
ore runs: natural iron 53%; silica 6% and IS very }ow m phosphorus. It 
is considered a very excellent ore, and will be shipped to Inland Steel 
Company furnaces at Chicago. 

A Consulting Engineer for Steep Rock Iron Mines Limited has esti­
mated ore reserves to 1,000 feet of depth, at 288,100,000 tons in the 
St.eep Rock Lake area, of which 184,000,000 tons are in the area direct­
ly owned by Steep Rock and 104,100,000 are in the area leased to 
Caland Ore Company. The Engineer also reported that there is no rea­
son why the ore bodies at Steep Rock should not continue to consider­
ably greater depths than 1,000 feet. One drill hole now shows ore to 
occur more than 2,000 feet vertically below bedrock in the lakebed. 

A Mining Geologist has also estimated ore reserves at about 250,-
000,000 tons. This estimate represents about one-sixth to one-seventh 
of the total reserve of direct-shipping ore and concentrates that will 
be produced by methods now in commercial use on the iron ranges in 
the United States. 

It was _pointed out to us ~hat the mining of iron ore by open pit 
methods IS the most econollllcal means of producing large tonnages. 
But when a depth of four to five hundred feet is reached increased 
:Vaste in ~he walls of ~he pit ~d.the cost of moving the ore t~ the load­
mg termmals necess1tat~s sinkmg of shafts which means that ulti­
mately the Steep Rock iron range will be mined entirely by under­
ground methods, 

The Community n.ear ~hese mining operations is known as Atikokan. 
Jt has bee:n exJilanding m population, which is now over 5,000, and 
m the residential an~ ~usiness areas, Two department stores have 
erec~eg. large new buildings and a third bank was constructed. The 
mumc1pal assessment almost doubled during 1954. Housing land­
assembly and development are. being actively assisted by the Federal 
?sj~i~~ni ~Au)g\,~e 8ec~al Mortgage and Housing Corporation 
highway int~ Atik~kan ein ~95~

0 Governll?,ent completed ,a ,7,500,000 
extend the highway 90 mil . and has md1cated that 1t mtends to 
United States border. Evene~~est t~ Fort Franc~s on the qanadian­
pit and underground the p . I 1? with all. the m1!1es operating, open 
l0,000. ' · opu a ion of Atikokan 1S expected to reach 
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The following statement was made by officials of Steep 
Mines Limited: 

"The steady decline in accessible high-grade reserv~s 0£. 
other Lake Superior Ranges has placed Steep Rock s d 
strong position competitively. Steep Rock has large res 
have a grade as high or higher than the Mesabi Reserves. 
of the United States and Canadian steel industries since 
produced a sharp increase in demand for iron ore and par 
high-grade direct shipping ores which Steep Rock has avail 

IRON RANGES OF LAKE SUPERIOR REGION 

' ' ' ' ,, Steep Rock 

' ' ', 0 Atikokan 

' ' .... ...... 
Vermilion 0 

0 Mesabi 

0 Cuyuna 

Gogebic 0 
@Menominee 

. Supplementing our report on South America and West 
the 1955 Report, beginning on page 120: 
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The following statement was made by officials of Steep Rock Iron 
Mines Limited: 

"The steady decline in accessible high-grade reserves of iron ore on 
other Lake Superior Ranges has placed Steep Rock's deposits ma 
strong position competitively. Steep Rock has large 1·esel'Ves which 
have a gr~de as high or higher t~an the k!esabi ~eseiyes. The growth 
of the Umted States and Canadian steel mdustnes smce the war has 
produced a sharp increase in demand for iron ore and particularly fot 
high-grade direct shipping ores which Steep Rock has available/1 

IRON RANGES OF LAKE SUPERIOR REGION 

P-011 Arthur 
Steep RQck 

Vcn11ilia1t © 

Ei) Cuyu11a 

Gogebic E:) 

Supplementing our report on South Amedca and West Mrica :in 
the 1955 Report, beginning on page 120~ 
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SOUTH AMERICA 
BRAZIL ill . d • 

It has recently been reported that Br~z· an 11:on ore pro uction in 
the State of Minas Geraes will probably mcrease m the next few years. 
Since the narrow gauge railroad from these mines to the Atlantic Port 
of Victoria is inadequate for haulage of iron ore, the reported probable 
e~pansion will call for a major relocation and railway construction 
program. 

PERU 
Good tonnages of high grade ore are coming to the United States 

yearly from Peru's Marcona open pit deposits located only a short 
distance from the Pacific coast loading pier. Ore is being hauled by 
truck. Part of this ore is sold in the United States on contracts run­
ning from five to ten years. While most of this ore comes to the United 
States, the smaller part goes to a small furnace at Chimbote in north­
ern Peru. Shipments from Peru to the United States began in 1953 
with shipment of about 844,000 tons. The shipments in 1954 were 
1,930,000 tons and in 1955 some 1,554,000 tons. This ore is said to 
average 55% to 62% natural iron. 

VENEZUELA 
Shipments of iron ore from Venezuela to the United States increased 

from 635,000 tons in 1951 to 1,845,000 tons in 1953; 5,210,000 tons in 
1954 and 7,120,000 tons in 1955, with expected shipments of some 
9,000,000 tons to this country in 1956. In addition to the 560 million 
tons of proven ore, several other large deposits are known to exist 
in the area south of the Orinoco River. The ore potential is ample to 
wa1Tant _substantial expansion of development and ore exports. This 
ore consIBtently averages 58% natural iron, 

LIBERIA WEST AFRICA 
Swedish an~ U:nite~ S~ates interests are reported to have found two 

new ore deposits m L1bena. In addition, Frobisher, Ltd., controlled by 
Vent~res! Ltd., of Canada, is developing the Ft. Gouraud iron ore 
deposits m French West Africa. 
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LABRADOR-QUEBEC, CANADA 
On pages 124 through 130 of our 1955 Report, 

Labrador-Quebec is covered, showing a map of distance 
ings of the Commission based· on an inspection of the 
of the members of this Commission in 1952. Because 
developed tremendously, some of the membe1-s made 
tion trip in September, 1956, and the following report r 

IRON ORE COMPANY OF CANAD 
The Iron Ore Company of Canada was formed. b 

Canadian concession companies - Hollinger Consolidate 
Limited; Republic; National; Armco; Youngstown; 
Hanna. In addition to capital furnished by the partne 
Company.of Canada, 19 Canadian and American.insur 
loaned $150,000,000. 

. Proved Ore Reserves of Iron Ore Company of Cana 
mto three groups so that the Company was able to arr 
Canadian Government to consider each group a separa 
purposes, thereby enabling the Company to take ad 
three-ye_ar Dominion tax ex~mption as each unit or 
production. The reserves are identified as follows: 

1. ~OB L~E AREA (formerly Burnt Creek)-238 · 
m a radms of about five miles. -. · 

2. F1;,EMING AREA-45 million tons. within a radiu 
miles. 

3. Goonwoon AREA-95 million tons within a radius of 
This ~re averages a.t least 54 % natural iron and after. 
has mmed for about ten years the ore will still grade a 
due. to the fact t~at it plans to mine both low and hi 
dunng the same time. 

P1 .. oduction fro_m the Knob Lake Area from Ju},, 31. 
tember 11, 1956, 1s as follows: " 

Gagnon Mine 
........... ' ••• I> ••••••• 

French Mine .. 
Ruth La.ke Min~·:::::.' ..•. ' .... ' .. 

8 
GOO O 

Gill Min ............. ' 
e · · .. ·" · '40·0'0· ••••• ~ t ••• ., ..... ' • ' 

Total • · · · · · · · · · · · · · · · · 18 .400 0 .. ._ ' ... ' . . .. . " , 
The Company had estimat d th t . 

million tons in 1955 but it ac{ all a 1t would be prod 
mately planned to produce 10 ~illi produced 8½ millio 
the actual production i·eached 12 mil<?nlitons a year but t 

on tons. 
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RESERVES 

LABRADOR-QUEBEC, CANADA 
On pages 124 through 130 of our 1955 Report, the subject of 

JLabrador-Quebec is covered, showing a map of distances and the find­
ings of the Commissio_n based ~n. an ~spection of the ar~a by some 
of the members of this Comnnss1on 1n 1952. Because this area has 
developed tremendously, some of the memb_e1·s made another inspec­
tion trip in September, 1956, and the followmg report resulted: 

IRON ORE COMPANY Of CANADA 
The Iro.n Ore Company of Canada was formed by the ol'iginal 

Canadian concession companies - Hollinger Consolidated Gold Mines, 
Limited; Republic; National; Armco; Youngstown; Wheeling and 
Hanna. In addition to capital furnished by the partners of Iron Ore 
Company of Canada, 19 Canadian and American insurance companies 
loaned $150,000,000. 

Proved Ore Reserves of Iron Ore Company of Canada are divided 
into three groups so that the Company was able to arrange with the 
Canadian Government to consider each group a separate unit for tax 
purposes, thereby enabling the Company to take advantage of the 
three-year Dominion tax: exemption as each unit or group g<les into 
production, The reserves are identified as follows: 

, 1. !{NOB LAKE AREA (formerly Burnt Creek)-238 :million tons with-
J in a radius of about :five rriiles. · • " - · 

2. FLEMING AREA-45 million tons within a radius of about four 
miles. 

3. Goonwooo AREA-95 million tons within a radius of three miles, 
This ore averages at least 54% natural iron and after the Company 
has mined for about t~n years, the pre will still grade about the same 
due. to the fact t~at 1t plans to mme both low and high grade ores 
dunng the same tune, 

Production fro?l the Knob Lake Area from July 31, 1954 to Sep· 
tember 11, 1956, IS as follows: 

Gagnon Mine , ........... , ....... , . 6,100,000 tons 
F:rench Mine . . . . . . • . . . . . . . . . . . . . . • 3,300,000 tons 
Ruth Lake Mine ........... , . . . . . . . 8,600,000 tons 
Gill Mine . . . . . . . . . . . . . . . . . . . . . . • . . 400,000 tons 

Total ......................•...• 18,400,000 tons 

.T~e Coml!any had es~imated that it would be produdng about f 
million tons m 1955 but It actually produced 8 ½ million tons, It ult1• 
mately planned to _Produce 10 million tons a year but this year, 1956, 
the actual production reached 12 :million tons. 
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RESERVES 

TOWNS 

Sche:fferville-(formerly known as Knob Lake) is a new town 
located at the mine site. The town has been named for the Catholic 
Bishop of the region. It is a modern, thoroughl¥ up. to date t?wn· 
Although the roads are still in early stages of engmeermg, there 1s. an 
intense interest in automobiles and there are about 150 automobiles 
belonging to the 2 000 people who live there. The longest drive at 
Schefferville is fou/and a half miles out to Squaw Lake, a float-plane 
base. There is no hotel or public restaurant but there are completely 
modern and good looking houses. There is a theater which alter­
nates movie showings in French and in English. Hudson's Bay Com­
pany is building a store and there is a bank on the main street. 
Schefferville is growing in size and it is predicted that it will continue 
to grow. 

Sept Iles (Seven Islands) located on the north shore of the St. 
Lawrence Gulf, has been the place most immediately affected by the 
Iron Ore Company development. In 1942 this village had a population 
of less than 1,000 persons and there are now at least 7,000. Since the 
Company built the ore docks here there has been an expansion of busi­
ness activity. There are many automobiles, major streets and many 
others are paved. The older houses no longer outnumber the new ones 
and there are subdivisions growing. The village never had a road con­
nection with the outside world but a road is now being built to connect 
·with the road from Quebec City, more than 300 miles southwest 
which should be completed within the next year or two. , 

The dock at Sept Iles ~ 2,200 feet long with a dredged depth at the 
dock of 37½ feet at low tide. The maximum tide variation is 11 to 12 
feet. 

The Company <:wns 72 Diesel Engines, 1750 H.P. each; and 3,000 
?re cars. The te1!11111al at Sept Iles maintains a huge repair shop, which 
1S a general repair- shop for the locomotives and ore cars. It is equipped 
to take care o~ any e:nergency in addition to constant overhauls of all 
!,he Company s eqrupment and has 155 pound steel rails running 
mto the shop. 

A train consis!.s of 125 .ore cars carrying 80 to 85 tons of iron ore 
each and four D1ese~E?gmes. The aver~ge weight of a train ~oming 
9-own f~m Knob Lake.1S 11,000 tons of iron ore; total weight, mclud• 
mg en.ff~' cK'£tc., ~ 16,000 tons. The crew consists of 4 members 
~ ~ 8ifo1'im 1fh~::J f0me 1own from the mine each day carrying 
on the main line and 100 ons od ore. The rail_ i~ of 132 J?Ound s~eel 

els poun steel on all sidings and m termmal yar. 

The operation of ,:weighing the ore cars · call d h · All f th car loads of ore commg do . fr . 1s e umpmg. o e 
The samplina and adin ~ .om Knob Lake are weighed at Sept Iles. 
sent by teletype t.ogrSept 1l8 do8ne aththe mine_s and the informB;tion is 

es. o, w en a tram load of ore arnves at 
22 

Sept Iles, it is known :what I~d of ore is in e_ach _car; whe 
been mined; what day 1t was nnned and what time 1t left Kn 
plus expected time of arrival. Approximately four to five; 
weighed every minute and this is recorded automatically' 
machines on cards which already have been made up with the 
tion teletyped from Knob Lake punched on each card reJ.)re. 
car load of iron ore. · •· · 

After the cars of ore are weighed, the car continues and is 
by two rotary dumpers into bins for finer crushing. Two 
dumped approximately every 67 seconds, or approximately 
every 67 seconds. A Barney Hoist is used to push the c · 
the dump house. The ore is taken by two conveyor belts each· 
wide, to the docks, traveling at a speed of 629 feet a minute. 
handles 4,000 tons of ore per hour. There is also another con 
going to the stock piles traveling at the same speed and 
the same amount of ore. 

The railroad running between Knob Lake and Seven Isl 
tance of 357 miles, is known as the Quebec-Northshore and 
and is chartered as a common carrier and therefore must ac 
ments from other mining companies in the area. It is op 
centralized traffic control at Seven Islands. There are 20 pol 
mile over the railway carrying 2 wires on top for power tr · 
2 similar wires 14 feet below carry the signal code and 
circuit, plus 12-channel carrier for telephone and teletyp 
switches to the 27 sidings are controlled from the traffic cont 
The empty cars going up to Knob Lake take the sidings a 
trains coming down take the main line. · 

Coutrecoeur-( 40 miles northeast of Montreal on the sou 
~he St. La":rence). Ore is shipped from Seven Islands to C 
m o~ean-gomg vessels up to 30,000 tons capacity. At Contr 
ore 1s transferred by a standard ore bridge to canalers for 
l_ower lake p~rts and also to rail cars for direct 1·ail shipmen 
furnaces. It 1~ expected that 2½ million tons will be handle 
Contreco~ur m 1956. Upon completion of St. Lawrence Wa ' 
can b? shipped from S_even ~slands to Lake ports in 20,000 f 
Contrecoeu~ at that tune will probably be used largely for · 
ment for rail haulage. 

For 1956 the estimate for shipments is as follows: 

12 million tons to be shipped, to be distributed as £ollo 
7,200,000 tons will go to east coast ports in U.S. 
2,500,000 tons through Contrecoeur 
2,300,000 tons overseas. · 
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Sept Iles, it is known :what kir!d of ore is in e!lch .car; where it has 
been mined; what day 1t w~s rmned an4 what fame 1t left Knob Lake, 
plus expected time of arnval. ApproX1ITiately four to five cars are 
weighed every minute and this is recorded automatically by IBM 
machines on cards which already have been made up with the informa­
tion teletyped from Knob Lake punched on each card representing a 
car load of iron ore. 

After the cars of ore are weighed, the car continues and is dumped 
by two rotary dumpers into bins for finer crushing. Two cars are 
dumped approximately every 67 seconds, or approximately 170 tons 
every 67 seconds. A Barney Hoist is used to push the cars up to 
the dump house. The ore is taken by two conveyor belts each 60 inches 
wide, to the docks, traveling at a speed of 629 feet a minute. Each belt 
handles 4,000 tons of ore per hour. There is also another conveyor belt 
going to the stock piles traveling at the same speed and handling 
the same amount of ore. 

The railroad 11mning between Knob Lake and Seven Islands, a_ dis­
tance of 357 miles, is known as the Quebec-Northshore and Labrador 
and is chartered as a common carrier and therefore must accept ship­
ments from other mining companies .in the area. It is operated by 
centralized traffic control at Seven Islands. There are 20 poles to each 
mile over the railway carrying 2 wires on top for power transmission; 
2 similar wires 14 feet below carry the signal code and telephone 
circuit

1 
plus 12-channel carrier for telephone and teletype, All rail 

switches to the 27 sidings are controlled from the traffic control board, 
The empty cars going up to Knob Lake take the sidings and the ore 
trains coming down take the main line. · · ~-0 = 

Contrecoeur-( 40 miles northeast of Montreal on the south shore of 
the St. Lawrence). Ore is shipped from Seven Islands to Contrecoeur 
in ocean-going vessels up to 30,000 tons capacity. At Cont:recoeur the 
ore is transferred by a standard ore bridge to canalers for delivery to 
lower lake ports and also to rail cars for direct rail shipments to valley 
furnaces. It is expected that 2½ million tons will be handled tlirough 
Contrecoeur in 1956. Upon completion of St. Lawrence Waterway, ore 
can be shipped from Seven Islands to Lake ports in 20,000 ton vessels, 
Contrecoeur at that time will probably be used largely for trans-ship• 
ment for :rail haulage. 

For 1956 the estimate for shipments is as follows: 

12 million tons to be shipped, to be distributed as follows: 

7,200,000 tons will go to east coast ports in U. S. 
2,500,000 tons th:rough Contrecoeur. 
2,300,000 tons overseas. 
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Some of the activity taltlng place in Canada, c~vering a path ~ome 
600 miles long from west of Ungava Bay extending southeast, 1s as 
follows: 

United Saates Steel Coru,-3 helicopters and six testing drills operat­
ing in an area 150 miles northwest of Seve~ Isl~ds. There are several 
hundred million tons of material that will yield high grade concentrate. 

Canadian Javelin-a billion tons of crude ore grading a~out. 37% 
iron that will concentrate to 64%, T~ey alreadf have their !ailroad 
surveyed which will be about a 40-mile long railroad and Will come 
out to the Iron Ore Company Railroad at Mile 224. 

Iron Ore Company-sev~ral lar~e ore bed dep?si~ of concentrating 
material they are now testmg and m all probability m the future there 
will be a concentrating plant. 

Jalore (Jones & Laughlin)-are investigating large quantities of 
concentrating ore in this general area. 

Warren S. Moor&Pickands-1\father-are investigating various de• 
posits of concentrating material. 

Other mining properties in Quebec are: Cyrus Eaton-Atlantic Iron 
Ore and International Iron Company; Fenimore Iron Mines, Ltd., Fort 
Chimo Mines, Ltd.; Quebec-Labrador Development Co.; Norancon 
Exploration; Hollinger-North Shore; and Quebec Iron and Titanium 
Corp. 

24 

T @conite 
In our 1955 Report beginning on page 147, the subjec · 

is thoroughly coverea, giving the History of Taconite, 
serves, Beneficiation of Magnetic Taconite and also se · 
Experiments and Developments, together with Taconit 
Problems. We supplement this section on Taconite with t .· 

The following recommendations were made by this Co 
its 1955 Report and after each recommendation is state· 
taken by the 1955 Legislature thereon. 

1. "It is recommended that the taconite tax remain a 
rate and the law be amended to change the distributio 
proceeds so that the local taxing units will receive a perce 
sary to enable them to provide the additional municip' 
brought about by the new industry." , 

Action taken hy Laws 1955, Chapter 728. The le 
creased the percentages of the proceeds of the tax going 
municipalities so that the taconite tax would be divided 
22% to the city, village or town; 50% to the school dist· 
the county; 6 % to the State. 

2. "It is recommended that the taconite. taxlaw be ~.men 
the ~tate and local taxing units can determine defin1 ly · 
erty .1~ taxable and what property is non-taxable under 
prov1s1ons of the law." 

Action tak~n hy Laws 1955, Chapter 729, The Iegisla 
t!ie statute with respect t? the property covered by the 
s1ons of the tax by excluding from the lieu provisions 
?Sed fo~ residential or townsite purposes, and by makin 
1£ electnc power plant, constructed primarily for taconite 
sold any surplus_PoWer, it would have to pay the gene 
tax ?n a proportion of the total value of the plant equal . 
portion of power sold or used for other than taconite pur · 

3.. "It is recommended that the private railroads of tac 
pa.n1es be taken out of the 'in lieu' provisions of the taconi 
and be ~axed on a gross earnings basis the revenue there 
apl?ropnately !11located to the local govern.mental units into 
which sue~ railroads operate; that the tax be at the srune a~i:~nili11!1tt; t~~tgherfra¥rhoads and that the gross e 

h · h · th a reig t rate for the merchan · 
:'c,ads.,!8 e same or comparable to the published tariffs of 

4. "It is recommended that th . • 
companies be taxed on a e private loading docks 
appropriately allocated t~\ohss t1 onn

1
age ~asis and revenue th · 

e oca taxing units." 
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f ©Jcollilnte 
In our 1955 Report, beginning on page 147, the subject of Taconite 

is thoroughly covered, giving the History of Taconite, Taconite Re­
serves, Bene:ficiation of Magnetic Taconite and also setting forth the 
Experiments and Developments, together with Taconite Taxes and 
Problems. We supplement this section on Taconite with the following. 

The following recommendations were made by this Commission in 
its 1955 Report and after each recommendation is stated the action 
taken by the. 1955 Legislature thereon. 

1. "It jg 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 taxing units will receive a percentage neces• 
sary to enable them to provide the additional municipal functions 
brought about by the new industry.'' 

Action aaken by Laws 1955, Chapter 728. The legislature in­
creased the percentages of the proceeds of the tax going to the local 
municipalities so that the taconite tax would be divided as follow.a: 
22% to the city, village or town; 50% to the school district; 22% to 
the county; 6% to the State. 

2. "It is recommended that the taconite tax law be amended so that 
the State and local taxing units can determine definitely what prop­
eliy is taxable and what property is nonutaxable under tha 'in lieu1 

provisions of the law." 

Action take_n by Laws 1955, Chapter 729. Thefogislatur~ clarifie~ 
the statute w1th respect to the property covered by the lieu provi­
sions of the tax by excluding from the lieu provisions any property 
used for residential or townsite purposes

1 
and by making clear thnt 

if electric power plant, constructed primarily for taconite operation, 
sold any surplus.power, it would have to pay the general property 
tax: ?n a proport10n of the total value of the plant equal to the pro• 
portion of power sold or used for other than taconite purposes, . 

3. "It is reco:mmended that the private railroads of taconite com· 
panies be taken out of the 'in lieu' provisions of the taconite tax law 
and be taxed on a gross earnings basis, the revenue therefrom to be 
appropriately allocated to the local governmental units into or through 
which such railroads operate; that the tax be at the same rate as the 
gross e~rnings tax on. other ra¥roads and that the gross e~rning$ ,bde 
det,erll1;1lled by assummg a freight rate for the merchandise earn~ 
which IS the same or comparable to the published tariffs of other rail• 
roads." 

4. "I~ is recommended that the private loading docks of taconite 
compan~es he taxed on a gross tonnage basis and revenue therefrom be 
approp:nately allocated to the local ta1eing units.1' 
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TACONITE 
1955 Chapter 730. The taconite railroads 

Action taken hf ~hwli pr~visions of the taconite tax and sub­
were taken out O ~. et x based on the tonnage of concentrates 
jected to a grdoss earnthgsrate per ton charged by commercial rail­
produced an upon e . of iron ore from Mesabi Range points 
l'Oads for

8
the t!anspo~a~he general effect was to subject taconite 

to Lake uper1or por · h arne tax that they would pay if they 
railroads and doc~cs tot. t e s ting the concentrate :from the Mesabi 
were common earners ranspor 
Range to Lake Superior. 

5 "It · recommended that the Legislature take ~ot~ of the fiscal 
d.iffi~ultie: of local governmental units in the tacomte md~stry a!ea 
brought about by inordinate dem~nds for gov~rnme~tal s~rv1c_e du,~g 
the constiuction period, and consider such relief as IS app1opr1ate. 

A number of laws were passed pursuant to this recommendation. 
They include the following: 

By Laws 1955, Ch~pte1· 391, ~he Auror~ Scho~l was authorized 
to levy against tacomte compames a special tax. m the year 1955 
not exceeding $250,000, and in the year 1956. ~nd 1957 not. exceed­
ing $200,000 in each year, to defray additional operatmg and 
maintenance costs resulting from increased school enrollment re­
sulting from construction of taconite plants. 

By I.aws 1955i Chapter 423, certain school districts, operat!ng 
under cash basis laws, in which, as a result of taconite construction£ 
enrollment increased by more than 75% over the enrolhnent o 
1951, were authorized to issue emergency certificates of indebte~ 
ness to meet the increased costs resulting from such increase Ill 
enrollment. 

B:r I.aws !955, Chapt~r 429, the Aurora School District was au­
thonzed to issue bonds m an amount not exceeding $1,715,000 for 
the construction of elementary school buildings the bonds to be 
paid by a special ta."\. levied against taconite conipanies within the 
district. 

By Laws. 1955,. Chapter 514, the Lake County School District 
was authorized to issue bonds in an amount not exceeding $1,825,000 
for t~e purchase ,and con9i:ructio~ of school buildings, the ~o~ds to 
b~ p~d by a special tax levied agamst taconite operations within the 
distnct. 

By Laws. 1_955, Chapter 576, the Babbitt School District (where 
Reserv~ Minin_g Company's taconite operations are conducted) was 
authorized to .ISsue bonds in a~ a~ount not exceeding $900,000 for 
the ~onstructio_n of school buildmgs, the bonds to be paid by a 
special tax agamst Rese1-ve's tacoru·te 

O 
. t· 

pera ions. 
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By Laws 1955, Chapter 540, the Aurora Scho 
authorized to issue bonds in an amount not exceed 
for expanding and remodeling the Aurora High Sc 
buildings, the bonds to be paid by a special tax· 
operations, to the extent of 65% of the amount t 
excess levies upon other property in the district t 
35% thereof. 

NEW DEVELOPMENTS 
Since this Commission reported on "New Develop 

serve l\iiniug Company, Erie Mining Company and 
Division, United States Steel Company, steady progres 
is taking place. ; 

1. RESERVE MINING COMPANY 
. Reserve Mining Company dedicated its taconite pr 

ties on September 13, 1956, at Silver Bay, Minneso 
as the E. W. Davis Works. Some 600 dignitaries, incl 
of the Legislature and others from many parts of th 
present. Reserve Mining Company is owned 50% b 
(American Rolling Mill Company) and 50% by Repub 

_Amon~ those present at the formal dedication were 
Vice-chairman of Armco and C. M. White, Chairman o 

Commenting on the future of the taconite intl stry 
Mr. Sebald held that this 'Yfil depend greatly upon t e · 
people of t'!1,e State, He sai~ that a far-seeing Legisla 
way for t1?-1s ~evelopment ~ 1941, when it enacted t 
law, ~ubstit~tm% a production tax on taconite for the 
on direct s~1ppmg ore properties. As to what taconite 
fu~u!e of Minnesota, he stated that at Babbitt and Silv 
~mmg q01;11pany has created about 2,200 permane 
Jobs, prov1dmg a payroll now at the rate of about $11 m' 
He added that the taconite industry will contribute s 
state and local taxes. In place of the ad valorem tax 0 amount to about $120,000 for eve1'Y million ton~ 
produced. 

Mr. White said. both coll¼panies feel that the people 
showed excellent Judgment m adopting tax policies tha 
plant of what may .b~come a giant industr off to a fl 
future growth of this mdustry will depend fu a 1rreat d~ 
or not the ~eople of the State will adhere to su~h views. 

Mr. White explained that eve t al d 1 t·. f 
shipping ores has resulted . th l u . ep e ion o o 
cost high-grade iron ore b:h ;itl~hiel:dent ?~ mfuny 
He said further that the people of M' out SI e . e .. 
the new competition in a resource in ~~sho tah:1retawt1s 
monopoly for many years. 1c 1s s e 
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By Laws 1~55, Cbaptei: 540, the Aurora Schoo! District was 
authorized to 1ssue bonds m an amount not exceedmg $1,300,000 
for expanding and remodeling the Aurora High School and other 
buildings, the bonds to be paid by a special tax upon taconite 
operation~, to the extent of 65% ?f the ~o~t thereof, and by 
excess levies upon other property m the district to the extent of 
35% thereof. 

NEW DEVELOPMENTS 
Since this Commission reported on "New Developments0 of Re­

serve Mining Company, Erie Mining Company and Oliver Mining 
Division, United States Steel Company, steady progress has been and 
is talring place. 

1. RESERVE MINING COMPANY 
Reserve Mining Company dedicated its taconite processing facili­

ties on September 13, 1956, at Silver Bay, Minnesota, now known 
as the E. W. Davis Works. Some 600 dignitaries, including members 
of the Legislature and others from many parts of the country were 
present. Reserve Mining Company is owned 50% by Armco Steel 
(American Rolling Mill Company) and 50% by Republic Steel Corp. 

Among those present at the formal dedicatio:n were W. W; Sebald, 
Vice-chairman of Armco and C, M. White, Chairman of Republic. 
. Commenting on the. future of the taconite industry in J\1innesota,, 
Mr. Sebald held that this will depend greatly upon the attitude of the 
people of the State. He said that a far-seeing Legislature cleared the 
way for this development in 1941> when it enacted the taconite tax 
law, substituting a production tax on taconite for the ad valorem tax 
on direct shipping ore properties. As to what taconite means to the 
future of Minnesota, he stated that at Babbitt and Silver Bay Reserve 
Mining Company has created about 2i200 permanent year-round 
jobs, providing a payroll now at the rate of about $11 million annually. 
He added that the taconite indush'Y will contribute substantially to 
state and local taxes. In place of the ad valorem tax, other taxes will 
amount to about $120,000 for every million tons of concentrate produced. 

Mr. White said_ both companies feel that the people of Minnesota 
showed excellent Judgment in adopting tax policies that sent the first 
Plant of what may become a giant industry off to a :flying start. l'The 
future growth of this industry will depend to a great degree on whether 
or not the people of the State will adhere to such views." 

Mr. White explained that eventual depletion of our high grade 
shipp½lg ores ha~ resulted in the development of many sources of low 
cost h~gh-grade iron ore both within and outside the United Stat:5• 
He said further .t~at ,the people of Minnesota are wise to recognize 
the new competition m a resource in which this state had almost 8 monopoly for many years. 
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Silver Bay-E. W. Davis Works. There is a large rota 
where each car of a loaded train from Babbitt, equipp 
couplings can be gripped in heavy clamps and without b 
from the other cars, is turned completely over, dumpin 
taconite into a bin. The taconite then goes by conv 
large concrete storage bins, each bin holding 5,000 ton 
by conveyor to crushers which reduce it to ¾-inch size, 
rod mills and the ball mills where it is ground to a very 
the large dust-collecting system taconite dust is colle 
to the pelletizing plant, There are 166 conveyors in 
building alone. 

The :fine ore, after recovery from 12 rod mills and 2 . 
the magnetic separators, passes under vacuum drums 
filter cloth. As the lower part of the revolving drum 
the fine ore in suspension in water, the ore particles a 
the filter cloth by air suction then discharged by rever 
dropping the :fine ore, with about 10% moisture rema· 
conveyor leading to the pelletizing section. There t 
!ormed by the same method used at the Babbitt Plant. 
m the plant there are two steam turbines at the dock 
capacity of 37,000 gallons per minute. , 

The finished pellets are carried by conveyor belt to th 
with space to stockpile 1,700,000 tons and five 6 000 
storage tanks which are kept filled at all times d~ing 
season ~o that there will always he enough pelle~ read 
boats. 1hese tanks are located at the loading doc w 
l~aders can load ~ ore boat .in 4 to 6 hours. Excess pe 
pil~d by a large bndge, 465-foot main span, with a 200-f 
wh_ich stocks ~he pellets by means of a traveling tripper 
Bndge travel 1s 430 feet and its height is over 100 feet 
level . 

. It was reported that the total number of men empl 
Silver Bay and Babbitt in 1956 was about 2 200~half 
and half at Babbitt. 1 

nt1 the enhd odfb1956, 434 homes had been completed at' 
o~es a een completed at Silver Bay Current 

appro~imately 3,000 at Silver Bay and 2 400 at' Babb'tt 
there IS now a fine I ta ' · · 1 • 
At Babb'tt th . e emeln ry school and a new junior! 

1 ere IS an e ementary school. 
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Silver Bay-E, W. Davis Wo1;ks, There is~ large !otary c~r c1urnper 
where each car of a loaded tram from Babbitt, equipped with flexible 
couplings can be gripped in heavy clamps and without peing uncoupled 
irom the other cars, is turned completely over, dumping the 3½-inch 
taconite into a bin. The taconite then goes by conveyor into four 
large concrete storage bins, each bin h_olding 51000 ~ons. It then gQes 
by conveyor to crushers which reduce 1t to ¾-mch size, thence fo the 
rod mills and the ball mills where it is ground to a very :fine powder, In 
the large dust-collecting system taconite dust is collected and sent 
to the pelletizing plant. There are 166 conveyors in the pelletizing 
building alone. 

The fine ore, after recovery from 12 rod mills and 24 ball mills and 
the magnetic separators, passes under vacuum drums covered with 
filter cloth. As the lower part o:f the revolving drum passes through 
the fine ore in suspension in water, the ore particles are first held to 
the filter cloth by air suction then discharged by reversal of current, 
dropping the nne ore, with about 10% moisture remaining, on to a 
conveyor leading to the pelletizing section. There the pellets are 
formed by the same method used at the Babbitt Plant. For water use 
in the plant there are two steam turbines at the dock, each having 
capacity of 37,000 gallons per minute. 

The finished pellets are carried by conveyor belt to the storage area 
with space to stockpile 1,700,000 tons and five. 6,000-ton concrete 
storage tanks which ar~ kept filled at all times during the shipping 
season so that there will always be enough pellets ready for loading 
boats. These tanks are located at the loading doc..lts where two boat. 
loaders can load an ore boat in 4 to 6 hours. Excess pellets are stock• 
piled by a large bridge, 465-foot main span, with a 200-foot cantilevex 
which stocks the pellets by means of a traveling tripper on the span, 
Bridge travel is 430 feet and its height is over 100 feet above ground 
level. 

It was reported that the total number of men employed at both 
Silver Bay and Babbitt in 1956 was about 2,200-half at Silver :Buy 
and half at Babbitt. 

At the end of 1956, 434 homes had been completed at Babbitt and 
715 ho~es had been completed at Silver Bay. Current population is 
appro~ately 3,000 at Silver Bay and 2,400 at Babbitt. At Silver Bay 
there 1S now a fine elementary school and a new junior high school. 
At Babbitt there is an elementary school. 
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2. ERIE MINING COMPAN: ted about 3 miles north of Aurora 
The Erie Pilot Plant 18 loca of pellets per year. Improvements 

and produces about 200,000 tds a part of the process to be used in 
developed in thi_s plant a::cfaf Piant being built near Hoyt Lakes. 
the huge new Erie Comm two pit areas about five miles 

Erie Commercial Plant, Thteo~ife appears very uneven and hilly. 
apart. The surface of the ~a!e hblast holes using a Hughes roller bit 
A rotary drill puts down . -me of the hdrdest known alloys. Other 
faced with tungsten carbide, rihe o:x.ygen-ke1·osene jet malting holes 
holes are put down dbJ ust O The extreme heat of the oxygen blast 
about 10 inches ~ iame /r· ff the walls of the hole in thin pieces 
causes the taconite th c1f? force of the. jet. The estimated average 
which are blown out . I the . t is about 15 feet to 30 feet per hour. 
drilling speed by use k b et J,e the hardest taconite while the rotary 
The jet is said. to wfotr es maroy taconite. The following costs were 
drill is better m so er O! se 

· quarrying machines: 
given on . . $100 000 to $105,000 each 

Joy ~ot8:rY d~ · · · · · · · · · · · · · · , .' ....•.....• $130,000 
Jpet Pierhcinglsdrill. · · · · · · · · · · · · ·~p· to nearly $250,000 each 

ower s ove • • · · · · · · .. · · .. .. 8 000 h 
Large trucks, 35-ton capacity • • · · · · • · · · ·: · · · $4 ' . _eac 

tri ed material is used in large quantiti~s for building track 
Sd PP d for making fills for roads and stockpile grounds. '\Yhen the 

gfunfsi~ompleted and in operation it is planned to stockpile about i million tons of pellets, requiring 8: large level area: In leveling off the 
bu e plant site over 1 million cubic yards of granite had to be exca­
vafed The m~mmoth concentrating plant, 1100 feet lohng, ban~:ge 
fine ~rushing plant are now being erected. The large s op u 
is completed and in use. 

In the main concentrator building are one 60-inch prima~ crush~r 
and four secondary crushers. Water pipe lines run up to 42 mche~ m 
diameter. Pipe lines and electric wiring are all carried in a lar~e con· 
crete tunnel. For the waste rock or tailings there are four t~1ckener 
tanks each 250 feet in diameter and 8 feet deep, Excess water 1s f5i'W 
off £or re-use in this plant. Tailings are pumped to waste dump a tho 
water and 50% solids. The fine ore that will be recovered from e 
taconite rock will run from 62% to 64% iron. 

The plant is designed for expansoin to 15 million tons capacity 7P;f 
year but there are no p1Ms at the present time to go beyond 12 
million tons. It is P.18:nned that production will start at th.e end 5&£ 
1957 and the 71/2 million ton annual rate will be reached during 1$9 00• The project, it has been announced, will cost approximately 3 
million. 

Erie Docks and Power Plant at Taconite Harbor were complete ~ 
the en4 of 195_6 and include pellet. storage, loading facilitj.es and co d 
unloading equipment. Here the fimshed taconite pellets WJ.ll be loade 
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for shipment to the blast furnaces. Taconite Harbor consi 
islands and a connecting breakwater. The east breakwa 
to contain over 1 million cubic yards of rock. The bre 
"armored" with huge boulders, some of them weighin 
brought in over a special roadway on 16-wheel trucks. The 
cover the sides of the breakwater from top to bottom, th 
being to resist the action of waves up to 20 feet high. I 
provide the full required 30-foot depth of water at all po· 
the harbor, it was necessary to excavate a large amount 
rock in an area several hundred feet wide along the shore. C 
piling, each cell 55 feet in diameter, were closely set on ro 
parallel to shore, and the area was enclosed at the ends, th 
out and rock was removed to full 30-foot depth. The harbor 
of room for three vessels, two of which can load ore pellets 
time. · 

The railroad from the plantsite, near Aurora, to Taco 
near Schroeder, was substantially complete at the end of 1 
of 96 cars will bring :finished pellets over the railroad, a dis 
miles, from the Erie Plant to Taconite Harbor. At Taco 
loaded trains will be handled in three 32-car sections eac 
tum being run out on a bridge above the ore dock a~d e 
a long trough-shaped ore bin holding 150,000 tons. For shi 
pellets there are to be 25 conveyors, spaced 48 feet apart 
load two vessels at the same time by use of from four to's 
25 conveyors for each boat. · 

Along the face of the ore dock the shore rock was cut ve 
a rough wall. The seams in the rock dip toward thQ.. "1,n .• 

any danger of rock slipping, the rock face was close- a:"; 
gomg down at a steep angle across the dip of the roe 
depth of ?5 feet. Heavy ro~s were set in cement in the 
depth, tymg the rock wall mto a more solid and durable 
w~ole rock wall was ~he!!- faced with two to three feet · 
Femforced by the proJectmg ends of the rods. The finish 
1s 1824 feet long. ';r'hree p3;idges have been built over Sta 
61 to carry ore trams arr1vmg with pellets. 

_The power J?lant is being constructed at Taconite Harbi 
tnc current will be sent by high tension lines to the giant 
near Aurora. Power requirep. will be approximately 100 kil 
p~r ton. On an ann?al basis ~f 7 ½ million tons, power r 
will equal ~he combmed electrical consumption of the citi 
and Supenor. 

5 5
~gnstruc.tion employment hit a manpower peak of ap 

' men m 1956. When the plant gets into o eration 
a total of ab~ut 3,350 employees of which abo 13 150 , . 
at the plants1te and 200 to 220 at Taconite H:rbo~. 

The townsite is located near Auro . d , all d H 
anticipated population is about 10 OrOaOapne isl c Ste tsoy , ope. ree , s 
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for shipment to the blast furnaces. Taconite Harbor consists of two 
islands and a connecting breakwater. The east break.water is said 
to contain over 1 million cubic yards of rock. The breakwater is 
''armored" with huge boulders, some of them weighing 25 tons, 
brought in over a special roadway on 16-wheel tmcks. These boulders 
cover the sides of the breakwater from top to bottom, their PUl·pose 
being to resist the action of waves up to 20 feet high, In order to 
provide the full required 30-foot depth of water at all points within 
the harbor, it was necessary to excavate a large amount of bottom 
rock in an area several hundred feet wide along the shore, Cells of steel 
piling, each cell 55 feet in diameter, were closely set on rock bottom, 
parallel to shore, and the area was enclosed at the ends, then pumped 
out and rock was removed to full 30-foot depth. The harbor has plenty 
of room for three vessels, two of which can load ore pellets at the same 
time, 

The railroad from the plantsite, near Aurora, to Taconite Harbor, 
near Schroeder, was substantially complete at the end of 1956. Trains 
of 96 cars will b1ing finished pellets over the railroad, a distance of 73 
miles, from the Erie Plant to Taconite Harbor. At Taconite Harbor 
loaded trains will be handled in three 32-car sections, each section in 
tum being run out on a bridge above the ore dock and emptied into 
a long trough-shaped ore bin holding 150,000 tons. For ship loading of 
pellets there are to be 25 conveyors, spaced 48 feet apart, designed to 
load two vessels at the same time by use of from four to seven of the 
25 conveyors for each boat. 

Along the face of the ore dock the shore rock was cut vertically like 
a :rough wall. The seams in the rock dip toward the lake. To prevent 
any danger of rock slipping1 the rock £ace was close-drilled with holes 
going down at a steep angle across the dip of the rock seams to a 
depth of 35 feet. Heavy rods were set in cement in the holes to full 
depth, tying the rock wall into a more solid and durable mass. The 
whole rock wall was then faced with two to three feet of concrete, 
feinforced by the projecting ends of the rods. The finished ore dock 
1s 1824 feet long. Three bridges have been built over State Highway 
61 to carry ore trains arriving with pellets. 

The power plant is being consttucted at Taconite Harbor and elec­
tric current will be sent by high tension lines to the giant Erie Plant 
near Aurora. Power required will be approximately 100 kilowatt hours 
P~r ton. On an ann?al basis ~f 7 ½ million tons,. power !equirements 
Will equal the combined electncal consumption of the c1.ties of Duluth 
and Superior. · 

Construc.tion employment hit a manpower peak of approximately 
5,500 :men m 1956. When the plant gets into operation> plans call for 
a total of ab~ut 3,350 employees of which about 3,150 will be located 
at the plants1te and 200 to 220 at Taconite Harbor. 

~h_e townsite is l(!cat~d near Aurora and is called Hoyt Lakes. The 
anticipated population 1s about 10,000 people, Streets, sewers, light, 
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f iliti usually found in a modem town or 

~ater, power an<I; other ac ~ to plan. A modern 23.;room grade =~i ~a!~~~e~i;u,akJ in 1956 at a cost of approximately 

$1 million. 

3. OLlYER MlNING DIVISION, UNITED STATES STEEL . 
Th Pilotac Plant at Mountain Lake is now producing . at rated 

capacity of 500,{)00 tons per year but is expected. to incre.ase to 700,~00 
tons or more as stated by Mr. L. J. Severson, V1ce-Pres1dent of Oli~er 
Iron Mining' Division. The ru:ea ihat will ~h the crude tac?mte 
extends nearly five miles west and three miles east of the plant m an 
area where drilling had shown very little commercial ore. The Moun­
tain Iron Mine will soon be exhaU$ted and will then be allowed to fill 
with water, forming a reserv?i: holding abm_it 16,000 acre feet, (!I 
enough water to run a 10 million ton tacorute plant for about six 

months. 
At the Extaca Plant at Virginia, sintering is done with Dwight­

Lloyd sintering machines, using taconite fines and Rouchleau ore 
fines since the Pilotac Plant is not yet producing enough fines to run 
both the sintering and thenodulizing plant at Extaca. Minor changes 
al'e being made in the effort to increase production rate. 

Success in the nodulizing operation has shown a decided gain in the 
past two years. The notlules can be used in the open hearth furnaces. 
This gives them an advantage over regular ore or even high grade 
natural ore, other than lump ore, The nodules run from %-inch to 1-
inch in diameter but effort is being made to obtain a fairly uniform 
size of about %-inch. 

The total employment at both the Pilotac and Extaca Plants is 
approximately 500 people. h, stated in. our 1955 Report, the Townsit.e 
consists of 126 homes, not company-owned, known as South Grove 
Addition to Mountain Iron. The Mountain Iron School District issued 
bonds in the amount of $465,000 :for construction of a new school 
which has now been completed. 

COMMENT 
The scale. of operations at both the Reserve Mining Company 

(E.W. DaVIS Plant) an~ the Ene Plant is so huge and bewildering 
tha~ any attempt to wnte a clear and comprehensive description 
of e1teer !'.)Pe~ation. se.e~ weak and inadequate. Even the old saying 
that s~emg. ~?elie;mg' almost fails to hold true here. The nearest 
:13;:!fc~!: th!tigh-:~~ern ste: plant. ~any steel plant~ will need 

lied by the plants herein ed:~b dctured iron ore t~a! Wlll be su:p­
fhe Lake Superior District. en e and by other similar plants m 
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A substantial part of the cost of both plants is said to be ' 
borrowed money. If there is any question as to how many 
America have a financial interest in Minnesota taconite, th 
must be:-all but those who carry no life insurance have a, 
interest for the big life insurance companies are its heavy ha, 

The problems of taconite reduction have taken the better p 
years for their present measure of success. Great credit belon 
E. W. Davis for his untiring efforts over many years in aro. 
interest of mining and steel men in the vital importance of 
in the economy of both the steel industry and the State of 

Much credit is due also to Messrs. J obn J. Craig and 
Wade for many years of work on these problems at the Min 
ment Station and to the companies active in research work · 
and on the Range. 

More recently Mr. Robert J. Linney has given several 
research and hard, grueling work to the many difficult pr 
taconite reduction. His experience in the treatment of th 
magnetite ore of the Adirondacks was of great value in sol· 
of the even more difficult problems of the taconite industry. 

•. 

Public interest has shown a marked shift from iron ore .. 
Minnesota to the mining and processing of taconite. This · 
due not so much to the direct tax revenue to be derived' 
taconite concentrate as to the hope of a great new industry t 
continue for many generations, giving employment to mor 
than have been employed in the mi,.,ing of iron ore. _ 

The interests of national security require that Minne 
be _develope~ in a few.years far beyond the plants now b 
bui1:t, The high-g!ade iron <;>re deposits of South America wo 
available :for use m the Umted States in times of national e 

Tw? of the main factors affecting the large-scale devel 
tacomte are labor and taxes. A fair degree of stability in · 
encoll!age orderJ.y progress in construction and permit buil 
tacomte pote!)-faal to equal that of imports-a goal to be 
ord~r that J\finnesota may be able to hold its competitive 
the iron ore mdustry. 
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A substantial part of the cost of both plants is said to be met with 
borrowed money. If there is any question as to how many people in 
America have a :financial interest in Minnesota taconite, the answer 
must be:-all but those who carry no life insurance have a nnancial 
interest for the big life insurance companies are its heavy backers. 

The problems of taconite reduction have taken the better part of 40 
years for their pl·esent measure of success. Great credit belongs to Mr. 
E. W. Davis for his untiring efforts over many years in arousing the 
interest of mining and steel men in the vital importance of taconite 
in the economy of both the steel industry and the State of Minnesota, 

Much credit is due also to Messrs. John J. Craig and Henry H. 
Wade for many years of work on these problems at the Mines Experi­
ment Station and to the companies active in research work in Duluth. 
and on the Range. 

More recently Mr. Robert J. Linney has given several years of 
research and hard, grueling work to the many difficult probleill!! of 
taconite reduction. His experience in the treatment of the silicious 
magnetite ore of the Adirondacks was of great value in solving some 
of the even more difficult problems of the taconite industry. · 1 

Public interest has shown a marked shift from iron ore mining in 
Minnesota to the mining and processing of taconite. This interest fa 
due not so much to the direct tax revenue to be derived from the 
taconite concentrate as to the hope of a great new industry that could 
continue for many generations, giving employment to more workers 
than have been employed in the mining of iron ore. 

The futerests of national security require that Minnesota taconite 
be developed in a few years far beyond the plants now built or being 
built. The high-grade iron ore deposits of South America would not be 
available for use in the United States in times of national emergency. 

Two of the main factors affecting the large~scale development of 
taconite are labor and taxes. A fair degree of stability in both could 
encou!age orderJy progress in construction and permit building up th,e 
tacomte potential to equal that oi imports-a goal to be reached m 
order that Minnesota may be able to hold its competitive position in 
the iron ore industry. · 
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TABLE NO. 3 

TACONITE CONCENTRATE SHIPMENTS FROM MINNESOTA 
THROUGH 1956 

ResetVO Erie Olivei-
Mesahi Mining Co, Mining Div, 

Ye.:i:r Iron Co.* Mining Co, 

Tons Tons Tons Tona 

1920-24. • • • • . • • 156,157 ... ' ~ .. ,. . .......... 
15,756 1949 .......... .,. ....... ,,, .. .. ........ 
62,087 1950 .......... .. ~ "' ........ ..... f"'"''" 

1951 .......... 137,607 
'"'i. 4 f' J, ... 

93,527 1952 •••••••••. 12,861 .. " ....... '"' 
211,240 104,464 1953 •••••••••• ♦ 'I, 'I' 4 ... ~ 

245,643 
360,363 1954 •••••••••• 344,183 184,314 . ..... ., .. ". 

189,829 632,195 1955 •••••••••• " ........ ,.. * 333,352 
180,000*** 620,000*** 1956 •••••••••• ~ ............ 3,875,736*' 

TorALS .. • , • • • • 156,157 4,811,'775 1,074,360 1,717,022 

*E'xpenmenlru. pJ.:mUoeated n= present B!lbhitt Plant: closed in 1,924. 
*~mbmed shlpmenta froi:n Babbitt ruid Silver Bay Planm. 

*-UEsli=ted ~ 

FURTHER TACONITE DEVELOPMENTS 

'rotala 

Tona 
156,157 

15,756 
62,087 

137,607 
106,388 
561,347 
888,860 

1,155,376 
4,675,736 

7,759,314 

An article :appearing in a February, 1966, 'Ji.fesabi Daily N ewst Vir­
ginia,. 1\rfinnesota, was brought to the attention of the Commission 
Memb~ which article reads in part as follows: 

"l\Jichigan I.ow-Grade Ore Beneficiation Scheduled, Inland Steel 
announced -today that it is joining Cle\Teland-Cliffs Iron Company 
and others in a low-g:radem,n ore beneficiation project on the Mar­
quette ~ae of th_e upper peninsula of Michigan. It is the :first 
enb:ance of Inland mto 1ron ore concentration and the first major 
project for complete treatment of low-grade Michigan ores locally 
talled "Jasper~ as eont.ra...'-fud with the 'Taconite' rock of Mfunesota. 

... Iniand ~ own :20 par cent o~ the Marquette Iron Mining Com• 
pany'" or~ by (?leve!and-Cliffs to own and operate the project, 
Matqn1:tte Irop. ~~ has leases on two mines and is building con­
centro.ting an.ct peHetizing plants, the annottncement said. 
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"P. D. Block, Jr., senior ':ice presid.ent of _Inl,and, in 
the company's participation m the proJect,~rud,. T~erear 
deposits of low-grade ore in the Lake Supenor distnct an. 
ect is particularly attractive to our company becaqse of 1 
close to Chicago.' Usable ores ~)Utcrop ~t each. mme, h .. 
explorations show that open pit operations will be fe 
depth of 500 feet or more/' 

It was determined by this Commis~ion that its policy .o 
site,, in£ormation should be followed with respect to the Mic 
grade ore beneficiation and therefore ~embers were _aut 
make an inspection of the Jasper operations at Ishpemmg, 
in June of 1956 . 

Members making the inspection trip were told by officials . 
ing that if production of iron ore is to continue at its I?r.~e 
years to come, the industry must find the. means of u 
reserves of low-grade non-magnetic tacomtes and Jaspers. , 
are not suitable for blast fumace use in their natural st 
various methods must be used to beneficiate or improve th 
Generally speaking, this bene:ficiation involves three steps, 
metallurgists as: 1-Liberation; 2-Separation; 3-Agglom 
layman's terms: 

1. Liberation: A crushing and grinding process must · 
to liberate the valuable iron mineral from the worthl 
material with which it is physically united. 

2. Separation: A separating process to separate · ir~ 
from the impurities by one or more of the various p c 
have been developed in the iron industry's research I. 

3. Agglomeration: "Putting the ore back togethe1"'-th 
and grinding has reduced the ore to a fineness not s 
shipping and blast furnaces until it is "put back tog 
the :final product is high in iron content, low in imp 
ideal for the steelmaker's needs. 

It shoul~ ~e no.ted that Michigan Jasper and Minneso .. 
are very similar m many respects but that the Jasper· 
treated is non-ipagnetic, requiring a different separating pro. 
as the "Flotatwn Method," The Taconite now being. treat 
netic and the separation is accomplished by a magnetic pro 

Humboldt Min~ an~ Repnhlic Min~ are the two Jasp~r 
The Humboldt Mme 1s the .first plant m the Lake Superior 
be operated for the recovery of a high grade iron product· 
gan Jasper and the Republic Mine is the second such plant . 

Humboldt Mine is owned by Cleveland~Cliffs and Ford 
~ord ~otor takes. the fine crushed material down to 
smters 1t there for its own use. Humboldt's operations are 
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"P. D. Block, Jr., senior vice president of Inland, in announcing 
the co.mpany's participati?n in the project, ~aid, .'T~ere are n~ better 
deposits of low-grade ore m the Lake Supenor d1str1ct and this proj­
ect is particularly attractive to our company because of its location 
close to Chicago/ Usable ores outcrop at each mine, he said, and 
explorations show that open pit operations will be feasible to a 
depth of 500 feet or more." 

It was determined by this Commission that its policy of "on-the­
site" information should be followed with respect to the Michigan low• 
grade ore beneficiation and therefore members were authorized to 
make an inspection of the Jasper operations at Ishpeming, Michigan, 
in June of 1956. 

Members making the inspection trip were told by officials at Ishpem­
ing that if production of iron ore is to continue at its present level fu 
years to come, the industry must find the means of utilizing the vast 
reserves of low-grade non-magnetic taconites and jaspers. These ores 
ate not suitable for blast furnace use in their natural state, hence 
various methods must be used to bene:ficiate or improve their quality, 
Generally speaking, this beneficiation involves three steps, known to 
metallurgists as: 1-Liberation; 2-Separation; 3-Agglomeration. In 
layman's terms: 

1. Liberation: A crushing and grinding process must first be used 
to liberate the valuable iron mineral from the worthless gangue 
material with which it is physically united. 

2. Separation: A separating process to separate the iron mineral ··· 
from the impurities by one or more of the various processes which 
have been developed in the iron industry's research laboratories, 

3. Agglomeration: "Putting the ore back together'' -the. crushing 
and grinding has reduced the ore to a :fineness not suitable for 
shipping and blast furnaces until it is "put back together" and 
!he final product is high in iron content, low in impurities and 
1deal for the steelmaker's needs. 

It shoul1 ~e n~ted that Michigan Jasper and Minnesota Taco~te 
are very similar m many respects but that the Jasper now bemg 
treated is non-magnetic, requi1ing a different separating process lrnown 
as the "Flotation Method.'' The Taconite now being treated is mag• 
netic and the separation is accomplished by a magnetic process. 

Humboldt Mine and Republic Mine are the two Jasper Operations. 
The Humboldt Mine is the first plant in the take Superior Distrigt tf 
be operated for the recovery of a high grade iron product from M1chi• 
gan Jasper and the Republic Mine is the second such plant. 

Humboldt Mine is owned by Cleveland-Cliffs and Ford Company. 
:B:ord 1'4otor takes. the fine crushed material down to Detroit and 
smters 1t there for its own use, Humboldt's operations are the same as 
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Republic's, which Mine the Commission inspected, _except the C(?ncen­
trating plant has only one unit compared to two um~s at Republic and 
no pelletizing is done. This plant has ~een operatmg_ for about four 
years. The mine is near the concentrating ~d ?rushmg plants. The 
reserves here ru:e not as great as at Repub~c Mme. The Jasper runs 
about 31 % iron-average, and it ta~es a little more than two tons 
to make 62% iron concentrates (dry iron), 

Republic Mine. The Jasper at this mine averages about 38% iron 
and it takes a little less than two tons to make a ton of iron ore concen­
trates of 63% iron (dry iron). Republic has been in operation for about 
four months. It was formerly a high-grade underground mine. The ore 
consists of specular hematite, physically united with an undesirable 
cherty material. The overburden covering the ore body varies from zero 
to 50 ieet in depth at some points in the pit and in character from fine 
sand to massive boulders. The mine is about 600 feet wide and three­
quarters of a mile long. It is now on only a day shift and produces 
enough material to keep the mill going on three shifts. The ultimate 
rate will be at least a million tons per year. 

Construction began at Republic late in the year 1952 with clearing 
of groun~ for thE: concentrating plant and excavation for the primary 
crusher mstallation. Access roads onto the property were provided 
as well as other necessary facilities. Crude ore fed into the completed 
plant began on a trial basis in March of 1956. 

Pit development was started in the spring of 1954 with the stripping 
of over-'!>urqen by shovel ~d truck. Using a bench heigh!: of 40 feet, 
the <?re IS mmed by open pit methods in such a manner as to provide 
a ~orm crude feed to th~ mill. In the ini~al p~t development, wagon 
drills were :1-5ed to establish b.e~ches. A Jet pie1·cer machine is now 
used for prunary b~ast hole. drilling. The broken ore is loaded by an 
elect~c sh«;>vel eqwpped with a five-cubic yard dipper into 34-ton 
capac1tY; diesel powered trucks for haulage to the crushing plant. A 
?½ cu~1c yard shovel and dragline are being used for stockpile load­
mg, strippmg and general utility work. 

5 
Tl?,e hre iTf umpei into a gyratory crusher for reduction to minus 

c~he~ fr~m whi~hit td~tht:iarlesa into a sm•ge hopp_er below the 
a belt conveyor transportin th . Y pan feeder. This m turn f~ds 
crusher building. Here the !e ~s~!! to a secondary and ~erti~ry 
screen which separates the pl P 2_. hover a .double deck v1bratmg 
inches in size. us me matenal from that under 2 

The oversize material (plus 2-in h) f • 
cone crusher which reduces it to a c . ro~ the . scr~en 1s fed to a 
size material from the vibrating nun(us ,2-mch m size. The under­
uct of this secondary cone crushc~een lJ?lllUs 2-inch) and the prod­
are transported to a second surg erb ~ohb~e on a conveyor belt and 
tons. The ore is drawn from thfu ~ avm~ a capacity of 150 long 
double deck vibrating screen The bm fil}d discharged into a second 

· oversize (plus ½ inch) from this 
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screen feeds by gravity into a fine reduction cone crusher 
a product which will be under ½ inch in size. The fine r 
tertiary crusher product and the undersize material from 
screen are conveyed to a large catenary type bin located 
building, 

Several openings are provided in the bottom of the bin 
belt feeders draw the crude mill feed for transportation by 
grinding section, The closed grinding circuit includes r 
hydroscillator or hydraulic sizing machine, and a ball mill. 
material passes through the rod mill to the hydroscilla · 
plus 65 mesh material fed to the ball mill for further · 
minus 65 m!=)sh. The product £~om the baU mill returns b:9; 
the hydrosc11lator. The hydroscillator overflow, or minus 6 
tion, is pumped to a 24-inch cyclone followed by a b 
cyclones for de-sliming and thickening. The thickened pr 
the densifier flows by gravity to the first of a row of four c 
The overflow or slimes from the 6-inch cyclones are discard 
The underflow from the 6-inch cyclones discharges into 
conditioner. 

Frothing reagents (1 to 2 lbs. of fatty chemicals per ton o 
are added to the first conditioner and the conditioned· 
pu~ped to the :flotation cells which produce the final t · · 
:fimshed concentrate. (J!,uns 45%. tailings and 52% iron ore 
centrates are pumped mto a thickener from which the . 
P~mped to drum type filters. The filter cake is conve d f 
r~ilroad loa<;Ung pocket !or shipment to the pelletizing I 
at Eagle Mills or truckmg to the stockpile area The 
turned to the thickener for further recovery and the final 
pumped to a large tailings basin. 

. The final high grade product from Republic Mine ha .· 
sistency ~oo fine for 1;1se ~ blast furnaces will be pelleti 
E~gl~ Mills Pla~t w1:rlch 1s now in production. The capa 
existmg Republic Mill is approximately 500 000 gross to 
centrate per year. ' · 

The Pelletizing 1:'lan~ is about 30 miles away from Rep 
and about five or six miles from the ore docks at Marquet 
UJ? close to the '!re docks and centralized so that it can' 
m~es, t~us gettmg away from small pelletizin · lants 
r~ulroad lines fro~ Republic direct to the pelletiztf plant. 
f tbr~~hf fu~~s l\ia~q~!f t!~hnsive operation because th 
operates on a 24-hour b . 7 dere the docks are located, 

asis, ays a week. 
The Republic Mine is oper t db th M 

pany, a corporation in which I e Y e . arquette Iron M 
Steel Corporation, Wheeling srli8 Steel C!)mpany, Jones. 
vester Company are stockhold ee . orpor:1~1on and Intetna 
Iron Company who will al ers, 1Il addition to The CIE:v 

, so act as manager and operatm 
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TACONITE 

screen feeds by gravity into a nne reduction cone crusher set to give 
a product which will be under ½ inch ~ size. T~e fine reduction or 
tertiary crusher product and the unders1ze matenal from the second 
screen a:re conveyed to a large catenary type bin located in the lllill 
building. 

Several openings are provided in the bottom of the bin from which 
belt feeders draw the crude mill feed £or transportation by belt to the 
grinding section. The closed grinding circuit includes rod mills, a 
hydroscillator or hydraulic sizing machine, and a ball mill. The crude 
material passes through the rod mill to the hydroscillator with the 
plus 65 mesh material fed to the ball mill for further grinding to 
minus 65 mesh, The product from the ball mill returns by gravity to 
the hyclroscillator. The hydroscillator overflow, or minus 65 mesh frac­
tion, is pumped to a 24-inch cyclone followed by a bank of 6-inch 
cyclones for de-sliming and thickening. The thickened product from 
the densifier flows by gravity to the first of a row of four conditionexs. 
The overflow or slimes from the 6-inch cyclones are discarded as waste, 
The underflow from the 6-inch cyclones discharges .into the fourth 
conditioner. 

Frothing reagents (1 to 2 lbs. of fatty chemicals per ton of material) 
are added to the first conditioner and the conditioned product is 
pumped to the flotation cells which produce the final tailings and the 
finished concentrate. (Runs 45% tailings and 52% iron ore.) The con­
centrates are pumped into a thickener from which the underflow is 
pumped to drum type filters. The filte1• cake is conveyed to a 100 ton 
railroad loading pocket for shipment to the palletizing plant located 
at Eagle Mills or trucking to the stockpile area. The filtrate is re• 
turned to the thickener for £urther recovery and the final tailings are 
pumped to a large tailings basin. 

The final high grade product from Republic Mine having a con· 
sistency too fine for use in blast furnaces will be pelletized at the 
Eagle Mills Plant which is now in production. The capacity of the 
existing Republic Mill is approximately 500,000 gross tons of con• 
centrate per year. 

The Pelletizing Plant is about 30 miles away from Republic Mine 
and about :five or six miles from the ore docks at Marquette, It)s set 
up close to the ore docks and centralized so that it can service all 
m~es, t~us getting away. from small pelletizing plants. Th~re are 
r~oad lines from Repubhc direct to the pelletizing plant. ThIS loca· 
~10n also m~kes it a less expensive operation because the c~al used 
IS brought mto Marquette where the docks are located. Thls plant 
operates on a 24-hour basis, 7 days a week. 

The Republic fY.I~e is operated by the Marquette Iron Mining Coip.· 
pany, a corpor~faon m wh.1ch Inland Steel Company, Jones Bf Laughlin 
Steel Corporation, Wheeling Steel Corporation and International H?r· 
vester Company are stockholders in addition to The Cleveland-Cliffs 
Iron Company, who will also act' as manager and operating agent, 
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TACONITE 

NOTES OF INTEREST 
The flotation method of separation is used at both Humboldt and 

Republic because the iron formation is non-magnetic. After the .ma­
terial is crushed and ground to a fine powder (not ~s fine as T~con1te), 
it is put into a ":flotation ce11'1 and a fa.tty che~cal much likt:; com­
mon oil is added. This £atty agent puts a very sJight g~easy coatmg on 
the iron oxide so it is wate: 1·epellent an~ the iron oxi.de fl.oa~ to t~e 
surface. air being injected mto the fiotat10n cell. The iron made, a~ 1t 
floats to the surface is foamy, and is taken off the top of the flotation 
cell and goes to a filtering container. 

A research laboratory is maintained where all experimenting and 
testing takes place and eliminates pilot plants before going into full 
production. The Jasper concentrate can be produced at about the 
same cost as that of underground mining. 

COMPARISON BETWEEN MINNESOTA TACONITE 
AND MICHIGAN JASPER 

In Michigan the name "Jasper" is applied to all ore or ore materials 
requiring any form of beneficiation. 

In ¥funeso~ the name ''Taconite" is restricted to the two types of 
hard iron-bearmg ro_ck from which the ore deposits were originally 
formed. The two mam types are Magnetic and Non-Magnetic. 

fi!3a"D.etic: Ta~onite is that fro?l which taconite pellets, sinter and 
nodule? are bemg :nade, occumng in large deposits in the eastern 
Mesabi Range and m scattered areas in the central Mesabi Range. 

• Non-1\iagnetic Tac~~te is receiving extensive research as to reduc~ 
¥on methods and this 1S expected to continue. The long range view 
~ held to be favorable. There are latge deposits of this type of Taconite 
m the central and western parts of the Mesabi Range. 

Comparative 
Fineness Comparative 
Required in Treatiag Process 

Type Qualify Grinding 
Economy of 

Used p~ 

MAGNETIC 3 tons of crude Downto325 Magnetic 
TACONITE fol ton of mesh {to 1 inch) 

Second lowest cost 

concentrate 
pat ton of product 

NON-MAG-- 3 tons of crud<> Downto325 Probably by f!o-
NETIC TAC(p -to l ton of lllesh 

Probably highest 

NITE (Est.) concentrate talion or by cost us now 
lllagnelic roast- estimated 
ing followed, by 
ll\ngnetic•sep11rn-
tion 

;MICHIGAN 2 fens of crude 65lllCsh to l11o!atl.on 
JASPER to 1 tono! 1001nesh 

Lowest cost per 
concentrate ton of p,:oduct 
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As stated under Cost of Developing, page 161, in. our 19 
this is one subject upon which there is little information av : 

MINNESOTA IRON ORE PRODUCTION AND L 
There was an increase in both ore production and labor ·; 

a movement of labor from the underground mines to new 
plants. Reference is made to the new plant put into produc 
Bennett Mine and to one being built at the Mahoning Min 
ands-Mather Company; also to expansion by Hanna, Olive 
Moore of their facilities for the processing of low grade or 

The North Agnew Mine, a long time producer of under 
has been sealed up, leaving only .five underground mines · 
County and only seven in the state. Thel.'e are no undergr· 
now operating in Itasca County and only two in Crow w· 

MEN EMPLOYED IN MINNESOTA MINING OPERATIONS 
St. Louis County • . . • . . • . . . . . • . . . . 10,382: 
Itasca County . . . . . . . . . . . . . . . . . . . . 3i631 
Crow Wing County . . . . . . . . . . . • • . . 11112 

Total employed.._.. 1955 , . . . . . . . . . 15,125 - -

WAGE SCALE IN 1955 
St. Louis County: There were 24 labor classifications 

pay range from $1.685 to $3.065. 1 

Itasca County: 24 labor classifications, with hourl 
from $1.685 to $3.065. 

Crow Wing County: 23 labor classifications undergro 
and surface labor, hourly pay range' 
to $2.585. · 
15 labor classifications (undergro 
pay range from $1.805 to $2.825. 

The above ¥o~ation taken from the latest Annu 
Inspector of Mmes m St. Louis County. 

Conditions of open pit development and mining in bot. 
Quebec and Venezu!3la are much more favorable than • 
from a cost sta!1dpomt. Comparisons by grade of ore ais 
two sources. Briefly, the comparison is this. 

Minnesota Ore 50.5% naturaliron 11% sill 
Labrador-Quebec Ore 54.0% natural iron 6% sill 
Venezuela Ore 58.0% naturaliron 5% sili 
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Cost of IDevelopill'ilg 
As stated under Cost of Developing, page 161, in our 1955 Report 

thisis one subject upon which there is little information available. ' 

MINNESOTA IRON ORE PRODUCTION AND LABOR 
There was an increase in both ore production and labor in 1955 and 

a movement of labor from the underground mines to new processing 
plants. Reference is made to the new plant put into production at the 
Bennett Mine and to one being built at the Mahoning Mine by Pick. . 1 

ands-Mather Company; also to expansion by Hanna, Oliver and W. S. 
Moore of then: facilities for the processing of low grade ores. 

The North Agnew Mine1 a long time producer of underground ore, 
has been sealed up, leaving only five underground mines in St. Louis. 
County and only seven in the state. There are no underground mines 
now operating in Itasca County and only two in Crow Wing County, 

MEN EMPLOYED IN MINNESOTA MINING OPERATIONS IN 1955 
St. Louis County ............... , . 
Itasca County .•................•. 
Crow Wing County ........•...... 

Total employed - 1955 , ••....... 

WAGE SCALE JN 1955 

10,382 
3,631 
11112 

15,125 

St. Louis County: There were 24 labor classifications and hourly 
pay range from $1.685 to $3.065. 

Itasca County: 24 labor classifications, with hourly pay range 
from $1.685 to $3.065. 

Grow Wing County: 23 labor classifications underground, open pit 
and surface labor, hourly pay range from.$1,745 
to $2.585. 
15 labor classifications (underground) hourly 
pay range from $1.805 to $2.825. 

The above information taken from the latest Annual Report of 
Inspector of Mines in St. Louis County. 

Conditions of open pit development and mining in both Labrador• 
Quebec and Venezuela are much more favorable than in Minnesota 
from a cost sta~dpoint. Comparisons by grade of ore also favor these 
two sources. Bnefly, the comparison is this. 

Minnesota Ore 50.5% natural iron 11 % silica 
Labrador-Quebec Ore 54.0% natural iron 6% silica 
Venezuela Ore 58.0% natural iron 5% silica 
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COST OF DEVELOP! NG 
Partly offsetting the above two adv:,mtages of these two foreign ore 

sources is lvfinnesota's much shorter distance to steel plants. 
Summing up Minnesota ore has the advantage of nearness to mar­

ket. Both Lab~dor and Venezuela have cheaper production costs and 
a grade of ore much higher than Minnesota's direct sbip~ing ore or 
than most of Its concentrate thus far produced. As to tacomte concen~ 
trate, however, it is hoped that its high grade and excellent structure 
will enable it to compete with either of the two above-named foreign 
sources after full-scale production has been achieved. For a compari~ 
son of cost per ton and cost per unit of iron, see table on page 171 of 
the Commission's 1955 Report. 

Iron unit may be defined as that part of a gross ton of 2240 lbs. 
represented by 2240 divided by the figure showing the per cent of 
natural iron* in the ore. The higher the grade of the ore, the less of 
that ore (by weight) is required to make one iron unit. 

Example: Minnesota base ore 
Labrador base ore 
Venezuela base ore 

51.5% into 2240 = 43.495 lbs. 
54.0% :into 2240 ::::: 41.48 lbs. 
58.0% :into 2240 = 38.62 lbs. 

Iron Unit Value for Mesab_i non-bessemer ore is! $10.85 divided by 
• 51,5%, or $.210?8, representing the Lake Erie value of 43.495 lbs. of 
standard Mesabi non-bessemer ore at 1956 Lower Lake Prices. 

Production co~ts of iron ore in Minnesota for the years 1938 through 
1955 are shown m the following tables. 

~NATURAL IRON-The metallic iron oontent of i · , 
ing the ore at 212 degtW1 F~~J;:ff, occurs m jJs na.turnl l>ed: or herore dry-

40 

w 
-I 

" ~ 
0 
Vl w z z 
i 
z 

"' u... ~o 

E 
8 
z 
0 

6 
:::> 
Q 
0 
~ 
a. 
I.LI 
(,!) 
-<C 

~ 
<( 

;aatndo1aAO(I 
JO tlO,L Ja,I 

~SOr) ollu;aAy 

paurw 
oiJuaao.r, 

llllOJ, 

J\18);. 



'°'!_ __ ,. 

'fABLE NO. 4 
AVERAGE PRODUCTION COSTS OF IRON ORE PRODUCED 

IN MINNESOTA'' --~'l:f't:l~ i Average Cost Per Ton of 
0 

~ ~ Minin;ir nnd Benuficfation 
~-~~ b.o ., .... ... .... ......... s ~~i .... "' 

.... ~.B 

~C)~~ ti( o.,.." 
o..., 3S':3j~ Ooa 

0 OP., mO"C 
8 O" c:, Oo,,, 

0 :g 
"' g:,§ 6' ., 

* als:I.?.> 8§g ·;;ao.Q,;l "' ,:i"' ~E-<O 

to og<l,o .., 
,g 

* .,.o .. .,,. 
~l=l't1 :r~i .. al"" "'E-<'iii .. -a. ...,,, :a f~d -E'<~"' 2.;t~OgJ ff:-<~.:l "'ol'd 

... 
t o!S;a B 0 

"'a "' Er:i~ 
~ ... I> ,Q 

~ !S_s ~~~ _g... a 
g:~..,"C l;J· Cl L.i~ > ~...,;i~ 

~ ~~~ Cl 
0 

~&:;;!~ ~~~:¾ l~~ 

@AP::O;:l~ <&:A J.:j (fJ o .... E-< ~&:a:: ..:e-i<:§E-< -19,38 14,728,556 $ 24,197.575 $ .l86 $ .,(Og $ .254 $ .401 $1.070 $ .387 $1.6.13 $18,481,639 $1,255 43.3 
1939 31,789,650 41,771,509 ..-215 .241 .168 .258 ,667 .432 1.J14 22,186,212 .698 34.7 
1940 48,;'10;{658 54,780,886 .201 .183 .142 .212 ,537 ,395 1,133 23075,470 ,478 29.7 
1941 63,736,394 72,013,215 ,.206- .207 .l,10 .162 ,509 .416 1.130 24,787,232 .389 25.6 
1942 70,0-:18,716 85,168,023 .190 234 .l6t .240 .Gas .3!)0 1,215 23,6.U,204 ,338 21.7 

ff'>. 194,3 69,004,46:t $9,147,416 -209 ,281 .182 .269 .'732 .352 l.203 21,957,593 .:us 19.8 

1-l l!l44 65,073,476 86,156,863 .234 .253: .lf;)8 .288 .739 ,351 1.324 20,6G7,685 .318 19.3 
1945 62,482,048 83,099,814 ,208 .251 .201 .324 .776 ,347 1.331 20,639,726 .330 19.9 
194.6 49,650,356 68,658,4.M .223 .271 .216 .325 ,812 ,348 1.383 20,599,468 .415 23.1 
1947 59,967,761 89,303,822 .25,t .304 .213.':l .336 .903 .332 1.489 25,278,693 ,422 22.1 
1948 65,013,706 107,734,083 .298 .308 ,2!l4 .405 .997 ,362 1,657 26,927,951 .441 20.0 
1949 55,187,871 101,601,196 .a,n .360 .2!M .492 1.148 .. 352 1.839 31,452,101 .570 23.7 
1950 64,793,019 126,736,978 .395 .396 .247 ..6·12 1..185 .376 1.956 36,7.13,983 .567 22.5 
1951 78,307,286 165,854,504 ,484 .__ ,696 --" .580 1.276 .;359 2.119 46,27:(.,049 ,591. 2l.8 
1952: 63",374,126 164,.769,987 ,558 .878 ,790 M68 .374 2.600 41,820,073 .660 20.2 
1953 79,083,401 215,691,437 .e:;9 .874 .soo I.674 .3!).1 2.727 54,831,248 .693 20.3 
1954, 47,142,238 149.9S2,1Q;;. ,669 .093 J:;074 2,072 .449 3.IS0 40,728,252 .BG4 21 .. 4 
195$ 66,541l',405 162,477.851 -646 .788 .sn.1 1,639 .457 2.74!! Sft,6JB,88G .851 23.7 -~onnt111;.e of nll ore mined m Minnesota; total co.an; t1ntl. costn pc . ., ton of devclo(lmc,nt nrrd opcX'IUion •chn1;gm,hfo to mlnltut; nncl -tbtnl <:01'l.a ,u,d <:<>sts l'<T «>!l of: ell mi\:l\:Ott tuxes. nu. ~~rt.cd £01:' 'OCCllpntiQn Tux J)\J.rpQ:J'.oa .. i"Ot". y~~a 11,as .. 1tn1s_ l.ll<:JQ.Sivq.,. 

'""'l'<lCludcs: ti.dnun1strntlon (Ioctd nnd d.u,trfot), d<>J?r<;-claHon, l;,oocfi<:i'ltl<i12 {it,cJu<Ifoi: cru:,l,wc nntl. ~crc,nnin!J'), at<>¢ln;,ilc lo<tdlnc, <Ind l:tl!scolla,,oous CO<>ts, Auth<irit)"t Mi..,..,,,<>u.. 'Qopru.t,ncnt <>f' T"-fio,;,, 
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Competitive Ores 
Supplementing our 1955 Report, .Competitive Ores, page 167 in 

forme1· years, Minnesota's competition came £tom a rather limited 
field. Ores from Michigan and some of ~hE; eastern states were in com­
petition with Minnesota and so were limited tonnages from the very 
high grade ore deposits from Brazil and Sweden. 

Since the recent developments of large high-grade deposits in 
Labradoi-Quebec, Venezuela; Peru, Chile .and Brazil, all of which are 
exporting substantial and increasing tonnages to the United St",ates 
each year~ the term "competitive ores" encompasses all Western Hemi­
sphere iron ores, with the exception of those produced in the south­
eastern and western areas of this country. 

The advantages of higher grade of these imports and their lower 
production costs more than offset their greater distance from steel 
plants in the United States. The expected early completion 0£ the St. 
Lawrence Seaway will make competition even keener for Minnesota 
ores, until ways can be found to greatly improve their structure and 
natural iron content. Large scale production of taconite concentrate 
is being achieved in Minnesota and steadily increasing production of 
this high-grade manufactured ore now appears a certainty. The 
next step is the up-grading of lv.linnesota's remaining reserve of what 
has been considered "direct shipping" ore and the concentrate from 
low-grade ore other than magnetic taconite .. It is expected that after 
1960 the only ore shipped from Minnesota as direct shipping ore with­
out any form of beneficiation will be that from the Vermilion Range, 

TABLE NO. 6 
IRON ORE IMPORTED INTO THE UNITED STATES* 

(Exclusive of ore with 10% or more manganese) 
(IMPORTS IN GROSS TONS) 

1956 Counn:y 1952 1953 1954 1955 (Estimated) 
Brazil.. . . . . . • 1,010,919 485,282 595,907 1,010,129 1,000,000 Canada. , . . . . 1,822,038 1,840,983 3,522,863 10,072,091 16,000,000 Chile. • . . . . . . 1,861,575 2,363,401 1,664,300 1,058,899 900,000 Liberia .....• , 572,485 710,290 763,610 927,988 900,000 Mexico .....•. 114,309 241,636 140,863 176,293 200,000 Peru ............... ~ ~- 844,481 1,931,929 1,5.54,101 1,500,000 Sweden. , ..•• 2,111,100 2,097,522 1,543,753 1,221,334 1,500,000 Venezuela .... 1,845,776 1,949,618 5,209,812 7,120,221 9,000,000 
TO'.I.'ALS ...... 9,338,202 10,506,213 15,373,037 23,141,056 31,000,000 
*1952-1955 figures,ru:e from Table 27 of Minnesota Mining Directory, • mn 
(Figures :(o. Algeria, British West Afrjca, Cuba, Costa Rica, Demnark, Dominican Republic,

0

neo£ 
Spain, Tunisia, Union of South Africa and United Kingdom are not included above because n 
these couni;ries shipped substantial tonnages to the United States.) 
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Compeirntive Ores 
Supplementing our 1955 Report, Competitive Ores, page 167, in 

former years, Minnesota's competition came from a xather limited 
field. Ores from Michigan and some of the eastern states were in com­
petition with Minnesota and so were limited tonnages from the very 
high grade ore deposits from Brazil and Sweden. 

Since the recent developments of large high-grade deposits ih 
Labrador-Quebec, Venezuela, Peru, Chile and Brazil, all of which are 
exporting substantial and increasing tonnages to the United States 
each year, the term "competitive ores" encompasses all We$tern Hemi­
sphere iron ores, with the exception of those produced in the south­
eastern and western areas of this country. 

The advantages of higher grade of these imports and their lower 
production costs more than offset their greater distance from steel 
plants in the United States. The expected eru:Iy completion of the St. 
Lawrence Seaway will make competition even keener for Minnesota 
ores, until ways can be found to greatly improve their structure and 
natural iron content. Large scale production of taconite concentrate 
is being achieved in Minnesota and steadily increasing production of 
this high-grade manufactured ore now appears a certainty. The 
next .step is the up-grading of Minnesota's remaining reserve of what 
has been considered "direct shipping" ore and the concentrate from 
low-grade ore other than magnetic taconite, It is expected that after 
1960 the only ore shipoed from Minnesota as direct shipping ore with­
out any form of beneficiation will be that from the Vermilion Range. 

TABLE NO. 6 

IRON ORE IMPORTED INTO THE UNITED STATES* 
(Exclusive 0£ ore with 10% or more manganese) 

(IMPORTS IN GROSS TONS) 

Country 1952 

Brazil ........ 1,010,919 
Canada ...... 1,822,038 
Chile ........ 1,861,575 
Liberia, ...... 572,485 
Mexico •....•• 114,809 
Peru •• ., ..••• ..... ·~ v:. 
Sweden .....• 2,111,100 
Venezuela ••.• 1,845,776 

1953 

485,282 
1,840,983 
2,363,401 

710,290 
241,636 
844,481 

2,097,522 
1,949,618 

1954 1955 
1.95& 

(EsUmnted) 

595,907 1,010,129 1,000,000 
3,522,863 10,072,091 16,000,000 
1,664,300 1,058,899 900,000 

768,610 927,988 900,000 
140,868 176,293 200,000 

1,931,929 1,~54,101 1,500,000 
1,548,758 1,221,334 1,500,000 
5,209,812 7,120,221 9,000,00() 

TCYJ.'ALS, , • • • • 9,338,202 10,506,213 15,373,037 23,141,056 31,000,00~ 
"'1?52-1955 figures arc fr~m Table 27 of Minnesota Mining Directory,· · 
(F111ures fo~ -(\lger~, Britwh West 4fdcn, Cub\1, Costa Rica, Dolli.nark Do In' R ublic Jran 
S.Plllll, Tums1a, Uruon of South Africa and United Kingdom. aro t •. •

1 
d m ican b op ' 

0
f 

these countries shipped subatnntial tonnages to the United Stnt:s~) lll<: u cd nbove ecnl1Jl0 no.no 
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COMPETITIVE ORES 

It :fa a :ract; tfuit t;rem:Is in iron o.r:e J!!fuing follow those of ~teel manu­
fa~"'lltg~ Sookeem:n :for the steel mdus.try and. the United ~tates 
go..-en:m:rent ~estimate .a required increase m steel mgot produc?on of 
3% ~r annum dmfug the next 10 years. to meet demands. This calls 
:fur mer-~ m amu:ial pig non production from the current annual 
:rate of 85 m:m.cuo tons to about 1101000,000 tons at !3- cost of some 
$2.(fiJ!),guv fr.FE-nl:W furnaces if it were planned to contmue the use of 
th~ sam,;:,. types !if ore as in the past. 

The ~t :ra¢d increas-e -0f imports of high-gr~de ore coupled wiph 
the certainty of ample sources of s~pply to sustam ~hem and the dis­
eti'ler:..J by st..01.Jmalrers that these nnported ores with 54% to 58% 
~ iron and 8% or 1ess in silica permit a great!y increased rate 
of proifu:ctfon with smaller amounts of fuel and limestopE:, all re­
smt m Iower eosrs and present an added factor of competition. Also 
~ clean, umfmm sized concentrate, ~ less comp1:-ct mi~ture, gives 
better furnace results because the nnxture permits easier passage 
of hot reducing ga.,"€5 through the furnace, requiring less time and 
~ting in fmtl:rer lowering of production cost. 

The :foregoing has resulted in a demand for a changed character of 
ow and ronrentrntes s.o that Minnesota direct shipping ore with a 
natural iron content below 51% and with from 10% to 11% silica 
will have to he Ilmieficiated to compete with the foreign ores and the 
concentrates manufactured from taconite and jasper. A large part 
of the :Minnesota shipn1ents will be sized commencing in 1957. 

A striking :illustration was: recently presented to this Commission 
showing actual comparative results of the weights of pig iron made 
from several different grades of iron ore. From a ten pound sample of 
each of f~ur differe:it grades of iron ore from widely separated areas, 
a b3! of Ron one mch square was shown as representing the metal 
obtainable from each ten pound sample of ore. 

The following are t~e results from ten pounds each of four different 
ores and also the estimated length from 10 pounds of taconite con­
centrate: 

Minnesota ore 50% plus 
Labrador-Quebec ore 54% 
Venezuela ore 58% 
Minnesota Taconite 62% 
Labrador-Quebec 

A bar 1" square and 19%'' long 
A bar 1" square and 20¾" long 
A bar 1n square and 22½" long 
A bar 1" square and 24 . u long 

concentrate 66% A bar 1" square and 25½" long 

While increased imports will b d d t · · .. f · • e nee e o meet mcreasmg tonnage 
reqmr;~ents or steel, nnports are already replacing Mesabi ores at 
some .u.u:.uaces, 
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The one premium grade of iron ore now beginnin~ to a 
quantity in Minnesota is the high-grade c~n9entrate bemg m 
taconite. The December 27, 1956, Statistical Report of 
Superior Iron Ore Association shows that 3,500,000 tons of 
terial had been shipped from Silver Bay by boat to the end of 
season. There is no freezing problem present in handling t 
grade pellets, so that lake shipping can continue as long as · 
locks rnmain open. 

The big plant of Erie Mining Company under constructio 
Aurora, js expected to be completed :in late 1957 with a 
7,500,000 tons annually. It is planned to expand productio 
and at the E.W. Davis Works at Silver Bay in coming ye 
expects to have a full-scale taconite plant in operation al 
three are the main ones now actively interested in the 
taconite development. Their operations will be the mainsta 
taining Minnesota's competitive position in the iron ore :indu 
obvious that anything which could interfere with the stead 
ment of taconite as now planned would be against the best · 
the State. · 

The following diagram shows the relative iron ore suppl 
and their possible rate of growth in tonnage of iron ore o 
concentrate m the period from now until 1980. 

While the quantities shown by this chart may seem too I 
well to keep in mind first that they are meant to show the· 
of each s~urce and n~t a prediction of the year-to-year P. 
rate. In tlllles of National emergency the only available 
mw material for steel are those in North America• -. · esot 
Michigan Jasper, Labrador-Quebec natural ore ~d conce tr 
Rock and Michipicoten, Minnesota direct and concentrat 
ores from other Canadian sources-in that order. Nine out 
ocean ore boats carrying Chilean ore were destroyed by sub' 
World War II. This forecasts that we could not count on 
South America or any other source over ocean routes. 
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COMPETITIVE ORES 

The one premium grade of iron ore now beginning; to appear in 
quantity in Minnesota is the high-grade c?n~entrate bemg made from 
taconite. The December 27, 1956, Statistical Report of the. Lake 
Superior Iron Ore Association shows that 3,500,000 tons of this ma .. 
terial had been shippedfr~nn Silver Bay by boa.t to the ~nd of the ~956 
season. There is no freezmg problem present m handlmg these high­
grade pellets, so that lake shipping can continue as long as the Sault 
locks remam open. 

The big plant of Erie Mining Company unde1· constmction East of 
Aurora, is expected to be completed in late 1957 with a capacity of 
7,500,000 tons annually. It is planned to expand production at Erie 
and at the E, W. Davis Works at Silver Bay in coming yeats. Oliver 
expects to have a full-scale taconite plant in operation also. These 
three are the main ones now actively interested in the Minnesota 
taconite development. Their operations will be the mainstay in main­
taining Minnesota's competitive position in the iron ore industry. It is 
obvious that anything which could interfere with the steady develop­
ment of taconite as now planned would be against the best interests of 
the State. 

The following diagram shows the relative iron ore supply sources 
and their possible rate of growth m tonnage of hon ore or iron ore 
concentrate m the period from now until 1980. 

While the quantities shown by this chart may seem too large, it is 
well to keep in mind first that they are meant to show the potential 
of each s~urce and n~t a prediction of the year-to-year production 
rate. In t~es of National emergency the only available sources of 
raw material £or steel are those in North America· Minnesota taconite 
Michigan Jasper_, ~abrador-~uebec na~ral ore a~d concentrate, Steep 
Rock and Michipicoten, Minnesota direct and concentrate ores and 
ores from other Can~dian sources-in that order. Nine out of twelve 
ocean ore boats ca~rymg Chilean ore were destroyed by submarines in 
World War ~I. ThIS forecasts that we could not count on help fro:tn 
South America or any other source over ocean routes. 
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COMPETITIVE ORES 

RA\W MATERIALS FOR STEEL, AS SEEN IN 
SEPTEMBER, 1956 

In past years, anything that thre~teneq t«? curtail an adequate 
supply of iron ore from the Lake Supenor DIStJ:!ct w~ cause for alarm 
on the part of steel-makers. In 1956, however, m spite of a two-union 
strike that tied up 64 Lake freighters at the peak of the shipping 
season, steel men seemed to have few worries on that account. They 
seem more concerned about long range problems such as mounting 
operation costs and ways of absorbing the coming new wage increases 
in 1957 and 1958, rather than disturbed about next spring's steel 
operation. 

In 1956 the United States imported about 31 million tons of high­
grade iron 0l'e from Canada, Venezuela and other foreign countries, 
compared to some 23 million tons imported in 1955. 

The 1956 goal of Iron Ore Company of Canada, first set at 10 mil­
lion tons, was raised in August to 12 million tons. Other importers of 
ore increased their .imports enough to cover the shortage due to the 
strikes. 

Another advantage .is the :increasing tonnage of high-grade iron ore 
pellets being shipped from Minnesota and Michigan taconite and 
jasper processing plants. 

Mine oper~tors and shippers are working out a preliminary esti­
mate of the mcrease that should be applied to the price of iron ore 
for the 1957 season. 

NEW BLAST FURNACE REQUIREMENTS 
Early methods of: treating low-grade iron ores to nnprove their 

quality consisted of simple washing to remove free sandy material to 
make the product equal in quality to that of the direct shipping ore. 
Even then it was found that washing also actually lowered the mois­
ture content of the ore by removing the finer ore and sand particles, 
making it less compact, more readily drained and better ore £or use 
m the blast furnaces. 

Later it was found that other low-grade ore material could be much 
improved in grade by methods beyond ordinary washing. Results to 
date have shown marked improvement both in higher iron and lower 
silica in the treated ore, but there has been increasing difficulty in re­
reducing the silica to an acceptable grade. 

Screening of the direct shipping ore has been in use for many years, 
first to take out large chunks of hard ore before shipping. This was 
followed by a combination of crushing, screening and washing. Later 
as the better ores grew scarcer and harder to get, other methods were 
devised. All were aimed at getting a better product even from ore 
material that was growing less m iron content higher m silica and 
harder to beneficiate. ' 
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COMPETITIVE ORES .. 
0 

! RAW MATERIALS FOR STEEL, AS SEEN IN 
SEPTEMBER, 1956 

In past years, anything. that thre~tene~ t? curtail an adequate 
t supply of iron ore from the Lake Supermr D1sti:ct w~s cause for ala.rm 
I on the part of steel-makers. In 1956, however, m spite of a two-umon 

strike that tied up 64 Lake freighters at the peak of the shipping 
season steel men seemed to have few worries. on that account. They 

" ~ seem ~ore concerned about long range problems such as mounting 
' ~ operation costs and ways of absorbing the coming new wage increases 

~ in 1957 and 1958, rather than disturbed about next spring's steel 
operation. 

In 1956 the United States imported about 31 million tons of high-
grade iron ore from Canada, Venezuela and other foreign countries, 

• compared to some 23 million tons imported in 1955, 
t 

The 1956 goal of Iron Ore Company of Canada, first set at 10 mil-l 

' H ' lion tons, was raised in August to 12 million tons. Other importers of ~ t 
I n ore increased their imports enough to cover the shortage due to the ' if 
~"' ii; ~ strikes. 
!~ 

.... 
~ 

Another advantage is the increasing tonnage of high-grade iron ore j~ pellets being shipped from Minnesota and Michigan taconite and ,u 
~z; jasper processing plants. ~o 
·U !/J Mine operators and. shippers are working out a preliminary esti-' 0: mate of the increase that should be applied to the price of iron ore :;r,:7 

< for the 1957 season. '-,! I 
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"'I > NEW BLAST FURNACE REQUIREMENTS "' ~ 
Early methods of treating low-grade iron ores to improve their ' 

! 
~ quality consisted of simple washing to remove free sandy material to 
1 make the product equal in quality to that of the direct shipping ore. ,, Even then it was found that washing also actually lowered the mois-
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ture content of the ore by removing the finer ore and sand particles, :·1 " 
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. Later it _was found that other low-grade ore material could be much 
(, ' ,{ !' ' , ~-J 0 Improved m grade by me~hods beyond ordinary washing. Results to . ~, l 
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COMPETITIVE ORES 
I 1955 and 1956 there were grow~ng impor.ts of very high-

dn fr Canada and South America, Most if not all of these 
gra e ore om d · bl t f naces · st th · t d hi h-grade ores can be use m as. ';lr JU . as ey 
nnporfe tgh mm· es wi'thout need of bene:ficiating and have shown 
come rom e . · · · · t d f • · low costs in making steel. These J.ID.por .e ores come rom .regions 
where there has been heavy i;ivesftmilie~t~ m Torhe refse~e~t and m bloth 
development and transportation ac 1es.. ere ore 1 seems c e~r 
that these ores will be used in ve!~ su~stantial flillOunts annually. ThIS 
is already starting a major revis10n m planmng methods ~f. so h~n­
dling Minnesota's remaining ores as to keep them competitive with 
higher grade imported ores, 

It now seems clear that not only the low gra~e .ore bu~ ~so mo~~ 
of Minnesota's better open pit ore, long known as direct shippmg ore, 
will need to be up-graded if it is to remain competitiv~ with. high­
grade imported ores and manufactured concentrates. T,!J.is means, !1ot 
only improving the iron content of the ore and lowermg ~he silica, 
but improving its very nature by removing the finer particles from 
even what has been known as 11very good" ore, leaving a product that 
is more open and therefore better for use in a blast fym!3-C~. The :finer 
ore will be treated by one of the three methods: making 1tmto pellets, 
sinter or nodules. 

Another step now being taken to improve Minnesota ore is known 
as sizing, or screening the .ore into different groups of fairly uniform 
size of ore particles. It was explained to this Commission on November 
30, 1956, that some large producers of Minnesota ore are now planning 
to use this method at many of their concentrating plants begiw.,ing in 
1957. These innovations are due first to the growing imports of foreign 
high-grade ore and next to the resulting insistence of steel makers on 
what is known as "tailor-made" ore. That is ore that has been so pre­
pared by beneficiating, screening and sizing that it can be readily and 
quickly melted in the blast furnace. 

Addeq to gains ~Y. these hnprovements will be the great advan~age 
to be gamed b~ nuxmg the sized Minnesota ore with the very high• 
grade pelle~s, smter or nodules made in steadily increasing amounts 
from t8:_c?mte. It !10W appears that this may be the key to successful 
competition of Minnesota ore with high grade imported ore. 

For dia¥ram showing the estimated potential of various supply 
sources of iron ore, see page 46 of this report. 
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COMPETI 

EFFECT Of NIEW BLAST FURNACE REQUIR 
ON MINNESOTA ORE 

Blast furnace operators are now calling for tailor-ma 
recently they have been satisfied more or less wi~h 5 
11 % silica. But those operators have found that by mere 
to 54 % iron and lowering the silica to 8 % , there is a 
in the production of pig iron from the same furnace. I 
that, the amount of limestone needed is reduced by 250 
the amount of coke required is reduced by 200 poun 
pig iron. 

As a result of the blast furnace requirements, Oliver 
pany has under way in Minnesota a general ore improve 
They expect in 1957 to ship an estimated 35 million 
which about 20,000,000 tons will be sized into fines and v 
sizes. The general ore improvement program will make. 
better able to meet competition from foreign sources. 
sota ore producers are following this same procedure. 

This insistent demand for ore of high iron content, l 
other impurities, less :fine material, with more attent 
sizing, avails Minnesota's mining industry of a wonderful 
to expand employment and facilities. Iron ore so produ 
mand a premium and will result in a higher tax yield 
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COMPETITIVE ORES 

EFFECT OF NEW BLAST FURNACE REQUIREMENTS 
ON MINNESOTA ORE 

Blast furnace operators are now calling for tailor-made ore. Until 
recently they have been satisfied more or less wi~h 50% iron and 
11 % silica, But those operators have found that by mcreasing the ore 
to 54 % iron and lowering the silica to 8 % , there is a 13 % increase 
in the production of pig iron from the same furnace. In addition to 
that, the amount of limestone needed is reduced by 250 pounds and 
the amount of coke required is reduced by 200 pounds per ton of 
pig iron. 

As a result of the blast furnace requirements, Oliver Mining Com­
pany has under way in Minnesota a general ore improvement program. 
They expect in 1957 to ship an estimated 35 million tons of ore, of 
which about 20,000,000 tons will be sized into fines and varying coarse 
sizes. The general ore improvement program will make Oliver's ores 
better able to meet competition from foreign sources. Other Minne­
sota ore producers are following this same procedure. 

This insistent demand for ore of high iron content, less silica and 
other impurities, less fine material, with more attention given _ to 
sizing, avails Minnesota's mining industry of a wonderful opportunity 
to expand employment and facilities. Iron ore so produced will com­
mand a premium and will result in a higher tax yield to the State. 
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What Impact Will the 
Great l@kes-St. Lawrence _Sea,:ay Have 

"~ fl Ore· Industry u1 Mn1nesota oll'il tlOle u ron 
'th reference to the St. Lawrence Seaway 

Progress has taken place 't,.-6 What Impact Will the Great Lakes• 
since our 1955 Report, page tli' Iron Ore Industry in 1'1innesotaE 
St. Lawr~ce Seaway Have on. e . Federal Seaway law on May 13, 

Followmg the ~nactment yf th~ • obs of all time has been pushed 
1954, one of the b1gg~ coili~!;:J that will be the gateway from 
at a terrifi~ pace, cu~\ L&;:~ 114 miles of the channel are along 
the Atlantic to thCan dian oo~dary and the :rest is in Canada. Here 
the United Stat.es- a ~-m!lv changina: the landscape, deepening 
12,000 men are at WO~ im: ~ te locks and dams to provide a 27-
channels, building massrre ooncre T ~ 

1
_ 

foot waterway from Montreal to the Great ,.l...laAes • 
..,. 44 mil ~ from the mouth of the St. Lawrence to the 

The Seaway, 1 
.· - .::1.es _1,1, · l crest inland waterway for ocean 

Great Lakes will be we -worms on° chi d H 
boatsandi~lockswillliftihlps580feetto1akes?.fi ~.an . mo~ 
and 600 feet to Lake Superior. 'fn~ Suez C-anal at ~ea Iev~ :is 103 miles 
long and the Panama Cant14 EO miles long) has a lift of 8a feet. 

Electric power to he g-cll~>atEd at the dams along fhe~h~y ~ 
nearly .equal that devefol)sd at Grand Coulee Dam w c IS sru: 
to be the worldts large:.--t po~ producer. 

In the area .directly atrecred h!f llie &~~ are fu:e million industrlald. 
work--ers making 32 per cat m all North Amencan manufacture 
products. ~ 

From tidewater at me m~:mn 1Jf me St. Lawrence~ the seaway mes 
through a series of foclis and d:ms into Lake Ontario,, then anoyher 
326 feet ro:ound Niag-...aa F~m:d through Lake Erie past, Detrmt to 
Lake Huron. At Huron~sn;nfu~d fite channel divides. one arm lead­
intT' toward Duluth via hleS::nt:-nor and the other southward ~oward 
Chlc..'?go via Lake Micl:ug·-~ ~1mg dk"ianres: Atlantic to Cbicago-
2:.250 miles; Athntil! to Dm:i:h.-'.?,34.0 mil~. 

,. Canada Ied the wa,., tmi r--u etar..:tmfillt of the 1954 Unifed States 
law bj.: its rilln~~ced d_..~~ ~ 1951 to go ah~d an.cl IJlJ!ld th(; ~· 
'\\-av mth the Unifud Sta~es r: a:tt .canld and without Umted: Stat~ 
help if they must~ • 

Funds for the ri,e.r ~~ ?:s 1:t:ni~~no:a works and power plants 
were app:rop~ by .,th~~:.-~~ ::md U. S. go~emments~ the Prov­
ince of Onmrio and the S:a~ d t\e;;,; York. ofost of the money and 
ground at the fow.er e:;i ~""<? m:rontoo. bv Canada. They will ~o 
deepen ~e Wcl!an,,11 C'~..,~J a.~m:tl ~~ Falk Above Lake Erl~, 
ronnecling e~S:;.S; ~~-e fu:i, f3:1.~ must he deepened at an esti­
mated cost of 15.~ m,::',t'i::i: ~-~ pad,. aeept for a number of 
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dredging jobs on the Canadian side, will be paid _for by t 
States. Profits from Seavyay tolls and from electnc power 
shared by the two countnes. 

Views on amount of income from the seaway vary widely 
informed men believe the project will show a profit. 

By 1958 it is planned to have the seaway completed t; 
Falls and in another year, past the Falls, mf1king T~ledo the 
at the west end of Lake Erie. By 1962 Chicago, Milwaukee 
Port Arthur and Fort William may become ocean ports. 

Canadian and United States cities along the seaway hav 
planned to spend over $300,000,000 and private industry 
more for harbor works. Canada and the United States are go 
bors working together to get a big job done. 
(For proof of impact of Seaway see Table on p11ge 171 of 1955 Report.) 

SEA WAY TOLLS,:, 
The principle of pay-as-you-go was accepted in Canada 

St. Lawrence Seaway Authority was established by Act of P 
In the United States, the Wiley Act also recognized the toll: 

Canada's Department of Trade and Commerce, after a , 
major interests and industries that would use the Seaway, 
the traffic potential at 31,000,000 tons per year for the first 
of operation. A sii-nilar survey by the United States ·'F ll G 
indicated a yearly traffic of 36,500,000 tons through the a 

Recognizing that the prime purpose of tolls is to recover t 
and operating costs 0£ the Seaway, legislation p1·ovides for 
of construction costs within a 50-year period, though not n 
at a unifonn rate throughout that term. 

Agreement is to be sought between the Canadian and Unit 
toll. committees on type and amount of traffic through th· 
durmg the next half-century; then on a system of tolls ad 
recover cost of building and operating the canals but low e 
enc~urage traffic. The co~ttees have been me;ting regul 
realize that by 1958 they will need to reach a joint conclusion 

Here are some of the questions before them: Should there' 
ent rates for different commodities? Will tonnage or commo 
first consideration in fixing !'ates, or should there be a comb· 
the two? What. shoul.d ~e the basis of dividing toll receipts 
the two countr1e~-will it dep~~d on each country's contri 
cost of construction, or be divided according to use? In 
agreement cannot be reached, each country can still set its schedule. 

~The Engineering Journal (Canad11), October, 1956. 
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WATERWAY 

dredging jobs on the Canadian side, will be paid .for by the United 
States. Profits from Seaway tolls and from electric power are to be 
shared by the two countries. 

Views on amount of income from the seaway vary widely but well­
informed men believe the project will show a profit. 

By 1958 it is planned to have the seawaY.. completed to Nia~ara 
Falls and in another year, past the Falls, m_akmg T~ledo the terminus 
at the west end of Lake Erie. By 1962 Chicago, Milwaukee, Duluth, 

. Port Arthur and Fort William may become ocean ports. 
Canadian and United States cities along the seaway have already 

planned to spend over $300,000,000 and private industry as much 
more for harbor works. Canada and the United States are good neigh­
bors working together to get a big job done, 
(For proof of impact of Seaway see Table on page 171 of 1955 Report,) 

SEAWAY TOLLS':' 
The principle of pay-as-you-go was accepted in Canada before the 

St. Lawrence Seaway Authority was established by Act of Parliament. 
In the United States, the Wiley Act also recognized the toll principle. 

Canada's Department of Trade and Commerce, after a survey of 
major interests and industries that would use the Seaway, estimated 
the traffic potential at 31,000,000 tons per year for the first few years 
of operation. A similar survey by the United States Toll Committee 
indicated a yearly traffic of 36,500,000 tons through the Seaway. 

Recognizing that the prime purpose of tolls is to recover the capital 
and operatll!-g costs of .th~ Seaway, legisl~tion provides for recovf:ry 
of construction costs within a 50-year permd, though not necessarily 
at a uniform rate throughout that term. 

Agreement is to be sought between the Canadian and United States 
toll. committees on type and amount of traffic through the Seaway 
durmg the next half-century; then on a system of tolls adequate to 
recover cost of building and !)Perating the canals, but low enough to 
enc~urage traffic. The co~ttees have been meeting regularly, and 
realize that by 1958 they will need to reach a joint conclusion. 

Here are SOIJ?-e of the questio!l~ befor~ them: Should there be differ• 
ent rates .for differ~nt c~mmodities? Will tonnage or commodity have 
fast consideration m fu:mg rates, or should there be a combination of 
the two? What .shoul!1 ~e the basis of dividing toll receipts between 
the two countrie~-will it dep~~d on each country's contribution to 
cost of construct10n, or be divided according to use? In case :final 
agreement cannot be reached, each coU11try can still set its own toll schedule. · 

"The Engineering Journal (Canada), October, 1956. 
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Supplementing our 1955 Report on Labor Credits 
page 185 the 1955 Legislature amended the Labor Cre 
ing the past two years this Commission heard r~pres 
the Mining Division of the Department <?f Taxation 
tives from the mining industry on the subJect of the efi 
amendment to the Labor Credits Law. 

A compilation by the Mining Division of the Depart 
tion shows the effect of the changes in the labor credit 
1955 Law. First the labor credit was computed under t 
the 1953 law, resulting in a computed total of labor ere 
$2,258,762. Then the total labor credit allowed, $1,35 
puted under the provisions of the 1955 law, was 
$2,258,762 ('53 law) showing a total decrease of labor 
of $906,480, amounting to about 40% less labor credit 
the provisions of the 1955 amendment to the labor credi 

Co:mpanies most affected were those with the highest 
high-cost mines. Among these are the following: ; 

Company - Mine 

Decrease in l.abor 
Credits-1955 

Amendment, or­
Increase in 
'raxesPaid 

Cleveland-Cliffs Iron Company •......••.•. 
E. W. Coons Company •........••...•...• 
Hanna Coal & Ore Co. (Argonne-Cuyuna 

Group) ....•.•...•. , ••..••....•.•..•.• 
Hanna Iron Ore Co. (Portsmouth-Cuyuna 

Range) .••..........•.••••.•...•...... 
Hanna Ore Mining Co. (Mississippi Group) 
Hedman Mining Co. (Emmett) ........•..• 
Jones & Laughlin (Wentworth) ......... , . 
W. S. Moore Co. (6 small mines) .•...•••.. 
Morton Ore Company (Morton) ......... , 
Philbin Mining Co. (Weggum) •........•.. 
Rhude & Fryberger (Boeing & Troy) ..... . 
Snyder Mining Co. (Webb-Sellers Triangle, 

$ 39,021 
33,730 

32,347 

38,884 
41,357 
3,578 

14,895 
10,278 
46,987 
18,342 
21,739 

Whiteside) •..•....••.......•. , ...•.•. , 
Zontelli Bros. (4 small mines) .....• , .•.... 25,122 

19,478 
GRAND TOTAL (all lllines) .•....... $906,480 

53 



T 
. 

. 

aD;·.·-----.... -.. 1,··· 
t .·· .,,, 
< . ~: 

m='-"-'-' .. 
")~ . 

c'~"""'11=-i ·.: , .:,:_.,_ ·,. ~~' ......_,,_~-

E 
'),(" 

~ 

'. 
"' 
;,. 

.:o 

' '.:-'J 

•j'" 
• .. ◄ .. ---



WATERWAY 

Other Seaway news-Engineering Journal, October, 1956. 
A United States steel company has optioned a 400-acre tract, with 

3,000 feet water front on the south shore of the St. Lawrence, adjacent 
to the trans-shipment pier of Iron Ore Company of Canada at Con­
trecoeur. Initial reports suggest that a concentrating plant will be 
built here for up-grading iron ore before shipping it to plants in 
the United States' Gi:eat Lakes States. Ore might come from Venezuela 
or Sept Iles. Primary production of steel here is thought to be only 
a matter of time. 

With such a plant in operation, the amount of northern ore going 
through the Seaway might be less than the estimated tonnage of un­
treated L~brad?r ore. However, treatment of Venezuelan ore at such 
a plant llllght mcrease the total of the up-bound Seaway tonnage if 
su~h movement pr~ved to be a cheaper alternative to the down-bound 
shipmen~ of Mesabi ores or taconite from Michigan and Minnesota to 
Lake Ene ports. 
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Supplementing our 1955 Report on Labor Credits, ? · 
page 185, the 1951;> Legisla~ure amel'!,d~d the Labor Credi . 
ing the past two years this Comn:uss1on heard r~presen 
the Mining Division of the Department <?f Taxation and • 
tives from the mining industry on the subJect of the effect 
amendment to the Labor Credits Law. 

A compilation by the Mining DivJsion of the Dep~e 
tion shows the effect of the changes m the labor credit pro 
1955 Law. First the labor credit was computed under the p 
the 1953 law, resulting in a computed total of labor credi 
$2,258,762. Then the total labor credit allowed, $1,352,2 
puted under the provisions of the 1955 law, was. ded 
$2,258,762 ('53 law) showing a total decrease of labor er 
of $906,480, amounting to about 40% less labor credit all 
the provisions of the 1955 amendment to the labor credit Ia 

Companies most affected were those with the highest p 
high-cost mines. Among these are the following: 

Decrease in Labor 
Cre<lita-1955 

Amendment, or -. 
Increase in 
Truces Paid Company- Mine 

Cleveland-Cliffs Iron Company . . . . . . . . . . . . $ 39,021 
E.W. Coons Company................... 33,730 
Hanna Coal & Ore Co. (Argonne-Cuyuna 

Group) •.......•.........• •. • . . . . . . . . . 32,347 
Hanna Iron Ore Co. (Portsmouth-Cuyuna 

Range) .•••.• , ..••...••..•. , ..•.. , •... 
Hanna Ore Mining Co. (Mississippi Group) 
Hedman Mining Co. (Emmett) ....•....... 
Jones & Laughlin (Wentworth) , ...••...•. 
W. S. Moore Co. (6 small :mines) .......... . 
Morton Ore Company (Morton) ........•. 
Philbin Mining Co. (Wegguzn) . , ..•..•.... 
Rhude & Fryberger (Boeing & Troy) ....•. 
Snyder Mining Co. (Webb-Sellers Triangle, 

Whiteside) •........•.....•...•....•... 
Zontelli Bros. (4 small mines) . , •.......... 

38,884 
41,357 
3,578 

14,895 
10,278 
46,987 
18,342 
21,739 

25,122 
19,473 

GRAND TOTAL (all mines) ..•...... $906,480 
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Supplementing our 1955 Report on Labor Credits, peginning on 
page 185 the 1955 Legislature amended the Labor Credits Law. Dur­
ing the past two years this Commission heard r~presentatives from 
the Mining Division of the Department of Taxation and representa­
tives from the mining industry on the subject of the effect of the 1955 
amendment to the Labor Credits Law. 

A compilation by the Mining Division of the Department of Taxa­
tion shows the effect of the changes in the labor credit provision of the 
1955 Law. First the labor credit was computed under the provisions of 
the 1953 law, resulting in a computed total of labor credits allowed of 
$2,258,762. Then the total labor credit allowed, $1,352,282, as com­
puted under the provisions of the 1955 law, was deducted from 
$2,258,762 ('53 law) showing a total decrease of labor credit allowed 
of $906,480, amounting to about 40% less labor credit allowed under 
the provisions of the 1955 amendment to the labor credit law. 

Companies most affected were those with the highest proportion of 
high-cost mines. Among these are the following: 

Company - Mine 

Decrease in Lllbor 
Crcdits-1955 

,\rnendment, ot 
Increase in 
TnxesProd 

Cleveland-Cliffs Iron Company .•.....••... $ 39,021 
E.W. Coons Company .................. , 33,730 
Hamta Coal & Ore Co. (Argonne-Cuyuna 

Group) ...••. , . • • . . . • . . . . . • . . . • . • • . . . . 32,347 
Hanna Iron Ore Co. (Portsmouth-Cuyuna 

Range) • • • • • • • • • · • • • • • • • • • , . , •• , , • • . • • 38,884 
Hanna Ore Mining Co. (Mississippi Group) 41,357 
Hedman Mining Co. (Emmett) ....•...... , 3,578 
Jones & Laughlin (Wentworth) . • . • . . • . . • . 14,895 
W. S. Moore Co. (6 small mines) . . • . • . • . • . 10

1
278 

Morton Ore Company (Morton) • . . . . . . . • . 46,987 
Philbin Mining Co. (Weggum) . • . . . . . . . . . . 18,342 
Rhude & Fryberger (Boeing & Troy) ••.. , . 21,739 
Snyder Mining Co. (Webb-Sellers Triangle 

Whiteside) ......••.•.............••. .'. 25,122 
Zontelli Bros. (4 small mines) ...... , . , • . • • 19,473 

GRAND TOTAL (all mines) ......... ~ 
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If 1953 !..aw Wore 
Appliecl-:-SJio,ws 

Increase )n LDoor 
Credits Allowed 

$ 95,000 
56,281 

86,698 

69,996 
61,349 
12,005 
25,180 
15,480 
46,987 
53,508 
22,337 

28,066 
48,108 

$2,258,762 
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To supplement our 1955 Report on the subject of Tax 
the following tables: "Iron Ore Taxes'' and "Ratio of C 
to the Total Production" are inserted: 

TABLE NO. 7 

JRON ORE TAXES 

.Ad Valorom Occupation Royalty Total 
1 2 3 

1914-1915 ••...• $ 13,935,202 ................. ••• " ♦ •••••• $ 13,935,202 
1916-1920 ..•••• 70,168,134 .... J ......... .. ........... J 70,168,134 
1921. ••..•.•••• 18,185,156 $ 2,238,328 ... ............... co. 20,423,484 
1922 •.•.•••.••• 18,411,500 3,440,597 • ... ♦ ...... "" 21,852;097 
1923 ........... 19,655,268 6,126,448 $ 1,027,847 26,809,508 
1924 •••••• , .•.• 18,736,356 2,859,735 895,825 22,491,916 
1925 ........... 18,570,829 2,316,432 845,072 21,732,333 
1926 •.••••••••• 17,267,679 2,725,312 910,636 20,903,627 
1927 ........... 17,342,382 2,183,308 916,825 20,442,515 
1928 ........... 16,844,349 2,466,257 879,520 20,190,126 
1929, ••••.•..•• 17,251,700 3,786,352 1,044,696 22,082,748 
1930 ........... 17,085,645 2,782,361 921,167 20,789,113 
1931 ........... 16,617,217 1,383,145 649,804 18,650,166 
1932 ••.•..••••. 15,857,490 260,604 415,793 16,533,887 
1933 ........... 16,582,129 958,388 335,600 17,876,117 
1934., ......... 17,666,132 1,228,626 364,129 19,258,887 
1935 ........... 17,323,829 1,387,546 459,951 19,171,326 
1936,. ......... 18;012,178 2,637,977 047,048 2:r,,: 1,203 
1937 ••.•••.•.• , 17,269,567 9,033,930 1,305,385 27,60 ,882 
1938 ........... 16,255,212 1,618,439 607,988 18,481,6 9 
1939 ........... 16,431,322 4,888,964 865,926 22,186,212 
1940 ........... 15,579,856 6,387,700 1,107,914 23,075,470 
1941 ........... 14,564,253 8,399,387 1,823,592 24,787,232 
1942 .......... , 13,244,037 8,233,102 2,167,065 23,644,204 
1943 .•.•••••.•• 13,300,103 6,711,683 1,945,807 21,957,593 
1944 ........... 12,477,270 6,301,570 1,888,845 20,667,685 
1945 .......... , 12,588,313 6,289,279 1,762,134 20,639,726 
1946 •••• ,.,,,,. 12,732,769 6,507,835 1,358,864 20,1599,468 
1947 ........... 13,923,528 9,700,773 1,654,392 25,278,693 • 
1948 ........... 13,267,828 11,762,769 1,907,854 26,927,951.· 
1949 ........... 14,901,587 14,355,466** 2,195,108** 31,452,161 1950 ........... 16,565,954 18,822,662** 1,896,474** 37,285,()90 1951 ........... 17,241,113 26,275,375** 2,754,461** 46,271,049 1952 ........... 18,721,241 20, 788,836** 2,309,996** 41,820,073 1953 ......... ., 21,039,931 30,305,803** 3,491,514 ** 54,837,248, 1954 ........... 21,622,447 16,587,915 2,517,890 40,728,252 1955 ........... 21,848,319 31,501,136 3,289,430 56,638,885 

TOTAL TAXES., .$669,077,825 $283,254,035 $ 47,064,152 

*Production 1921 to date, as reported £or occupation tax pur 
**Th fi . l d th d . . poses • . es~ gures me u e e ~ d1faonal 1% Veterans' Compensation Fund, 
Author,ty ior tax figures~ Minnesota Department Taxation. 
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To supplement our 1955 Report on the subject of Tax Evaluation, 
the following tables: "Iron Ore Taxes" and "Ratio of Concentrates 
to the Total Production'' are inserted: 

TABLE NO. 7 

Total 
IRON ORE TAXES Tonnage or 

Iron Ore 
Ad Valorem Occupation Royalty Total Produced* 

l 2 3 4 

1914-1915 ••••.• $ 13,935,202 ., ••• t•"-·•·· ····••t•:t•• $ 13,935,202 55,411,561 

1916-1920 •• , ••• 70,168,134 • ' ♦ ., ., ~ •• ' ... . ... " " .... ~ ~ 70,168,134 206,588,420 

1921 ........... 18,185,156 $ 2,238,328 ··•t't•,···· 20,423,484 17,495,-578 
1922 ........... 18,411,600 3,440,597 t • ~ • • o t ii • o I 21,802,097 28;770,120 
1923 ........... 19,666,268 6,126,443 $ 1,027,847 26,809,558 44,843,457 
1924 ........... 18,786,356 2,859,735 895,825 22,491,916 32,425,0:W 
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 2,188,808 916,825 20,442,516 36,474,549 
1928 ........... 16,844,849 2,466,257 879,520 20,190,126 38,532,008 
1929 ........... 17,251,700 3,786,352 1,044,696 22,082,748 46,922,911 
1980 ........... 17,086,645 2,782,361 921,167 20,789,178 36,239,106 
1931. .......... 16,617,217 1,383,146 649,804 18,650,166 18,370,526 
1982 ........... 16,857,490 260,604 415,793 16,583,887 6,496,070 
1933 ........... 16,582,129 958,388 335,600 17,876,117 12,597,805 
1934., .••..•••• 17,666,132 1,228,626 364,129 19,258,887 16,206,453 
1935 ••••••.•• ,. 17,323,829 1,387,646 459,951 19,171,326 19,954;430 
1936 ........... 18,012,178 2,637,971 1:i47,048 21,107,203 22,501,729 
1937 ........... 17,269,567 9,033,930 1,805,385 27,608,882 49,619,930 
1938 ........... 16,255,212 1,618,439 607,988 18,481,639 14,'128,55(1 
1939 ........... 16,431,322 4,888,964 IJG/i,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 1,823,692 24,787,232 63,'736,347 
1942, .......... 13,244,037 8,233,102 2,107,066 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 1,888,845 20,667,686 65,018,476 
1946 ........... 12,688,313 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 69,967,761 
1948 ........... 13,257,828 11,762,769 1,907,354 26,927,951 65,018,706 
1949 ........... 14,901,587 14,355,466** 2,195,108** 31,452,161 ** 55,187,871 
1950 ........... 16,565,954 18,822,662** 1,896,474** 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** 63,374,126 
1953 .•. ,, ••.•• , 21,039,931 30,305,803** 3,491,514** 54,837,248** 79,'l:J.2,863 
1954. ........... 21,622,447 16,587,916 2,517,890 40,728,252 47,142,238 
1965 ........... 21,848,319 31,501,136 3,289,430 56,688,885 66,!i45,406 

TOTAt TAXES ••. $669,077,826 $288,254,035 $ 47,064,152 $999,396,012 1,833,014,594 

*Production 1921 to date, as teported fol' occupation tax 
**These figures include the additional 1 % Veterans' Comp~urp:.scs.F d 
A th 't £ t fi • nsa ion , un • u or1 y or ax gures: Minnesota Department Taxation. 
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Conclusions - Recommendations 
DETERMINATION Of TAX BASE 

Conclusion: The use of the market value at Lake Erietfu,~,as~· 
principal factor in d~fo~~ the b~. ~~.? f~r:i~yu. g · ~ ~~ 
valorem and occupation tax 1S Just and rru:r. J.t~ a.1;1pn~tion de~~­
a higher value and therefore produces more revenue than any Olli,; 
formula. It has been approved by the Supreme Court. 

Recommendation: It is recommended that the use of the mnr~ 
value at Lake Erie Ports be continued. . 

RESERVES 
Conclusion: Present figures on reserves of Minnesop. non ote ~. 

cat" that under normal production the range life of high gra~-fuit · .. 
shipping ore will be about 30 years. Past experience indicates t. . · F 
techniques for beneficiation of low grade ore may substm '.' 
lengthen the xange life. 

Ore manufactured from taconite is very high ~de and a be. 
material for use in blast furnaces than natural ore. When the !.a.co 
plants operate at full capacity and new beneficiating methods mer , 
the utilization of low grade ore, the range life of l\finnesota rese . 
including taconite, will be prolonged indefinitely. . 

Greatly increasing effort is beJng made to beneficiate more low b . 
ores, and more important, most of !vlinnesota's rcro~higb, 
?Pen pit ore will need to be upgraded to meet the comp~ ifio 
unported ores • 

. The iron ore reserves of the world which will furnish con'.l!)!h 
with Minnesota iron ore are those located in Michigan; Labt. 
Quela:bec, Steep Rock, Michipicoten and others in Canada; and 
zue , Chile and Brazil in South America. 
~h~ present method of estimating iron ore resexves has been ~e1 

c11~cized because more ore has been shipped than was o · . . 
estimated~ It is impossible to estimate the reserves of iron o~J 
gro1.l.J:ld with exactitude. After numerous hearings and cons1de. t evtence on the subject; the method of estimating. reserves , · 
. oun to be sound and practical, but has no sanction or law. Hete 
fiod ore of low grade had no market value and was therefore noti 

e t as rese~es. Modem beneficiating methods imprmted suc~i ~! 0 make 1t a marketable product so that it is now claSSl 
t serves. This accounts in a large part for the continued mer 
onnages of ore shown as reserves. 

th~~il assessors lack the facilities to dete.rmine iron ore reset\ 
fore f ue ther~of for tax purposes _as t~qwred by present law! 
the ~e~:J>ractical re!18on~ the -qmvers1ty School of Mines e 
wh es and certifies its findmgs to the Commissioner of 

0 then computes and certifies the values thereof to the 
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106,968,014 
• 23,336,127 

34;1S5,682 
36,339,962 
23,352,360 
32,618,653 
46,189,617 
45,393,882 
44,070,710 
34,791,866 
40,348,663 
17,708,789 
30,772,162 
45,305,647 
31,589,464 
38,841,968 
41,919,575 
36,504,854 
39,167,842 

, 47,478,167 
- 34,881,010 

17,309,211 
· ,250,200 

.· 4,953,168 
·15,967,819 
20,532,222 
33,829,341 
49,161,064 
14,815,811 
33,022,890 _ 
48,949,322 
64,060,726 
75,299,667 
69,971,276 
66,586,264 
62,830,572 
50,010,067 
63,517,190 
69,108,906 
56,825,957 
65,331,865 
79,068,689 
64,719,898 
81,511,479 
49,080,759 
70,191,509 

0.0 

0.6 
8,5 
9.0 
6.2 
8.6 
9.1 
9.2 
9.9 

11.2 
13.2 
12.5 
17.3 
16.3 
16,8 
16.9 
16.9 
13.3 
13.9 
14,9 
13.8 
18.2 
21,4 
13.0 
21.0 
21.5 
25.l 
23.0 
19,7 
19.1 
18,8 
18.8 
23.0 
23.9 
22.1 
22.6 
24.6 
23.6 
26.3 
26.0 
29.6 
30.5 
29.1 
30.4 
33.1 
38.0 
37.9 

19.0 

Coll'ilc~ll.!lsiollils _ ~ecoimmell'ilofo1tio!i'ils 

DETERMINATION OF TAX BASE 
Conclmiion: The use of tho market value at Lake Erie _Ports as a 

principal factor in determining the base. value for ~o~pufang th~ ad 
valorem and occupation tax is just and fair. Its application determines 
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 Lalre Erie Ports be continued, 

RESERVES 
Conclusion: Present :figures op. reserves of ~nneso? iron ore ~cli­

cate that under normal production the range µfe of. hi~h grade direct 
shipping ore will be about 30 years. Past expenence mclicates that p.ew 
techniques for bene:ficiation 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 increase 
the utilization of low grade ore, the range life of Minnesota rese1-ves, 
including taconite, will be prolonged indefinitely. 

Greatly mcxeasing e:ffo:tt is being made to bene.ficiate more low g1·ade 
ores, and more important, most of Minnesota's remaining high grade 
open pit ore will need to be upgraded to meet the competition of 
imported ores. 

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 and others in Canada; and Vene­
zuela, Chile and Brazil in South America. 

The present method of estimating iron ore reserves has been severely 
criticized because more ore has been shipped than was originally 
estimated. It is impossible to estimate the rese1ves of iron ore in the 
ground with exactitude. After numerous hearings and consideration 
of evidence on the subject, the method of estitnating reserves has been 
found to be sound and practical, but has no sanction of law. Heretofore 
iron ore of low grade had no market value and was therefore not classi­
fied as reserves. Modern beneficiating :methods improved such ore so 
as to make it a marketable product so that it :is now classified as 
rese1ves. This accounts in a large part for the continued increase in 
tonnages of ore shown as reserves. · 

Local assessors lack the facilities to determine iron ore reserves and 
the value ther~of for tax Ptuposes .as r~quired by present law •. There­
fore, for practical reasons the Un1vers1ty School of Mines estimates 
the reserves and certifies its ~dings to the Commissioner of Taxation 
who then computes and certifies the values thereof to the county 
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CONCLUSIONS- RECOMMENDATIONS 

auditors as the base for tax levies. The auditors cause the listings and 
valuations to be entered on the local assessment books. 

Recommendation: In the 1955 Repo1·t of this Commission we 
recommended that for practical reasons above !efer!ed to and beca~se 
the present law prescribing the method of ~stJmatmg and ev~uat~g 
reserves is inadequate, a law be enacted .pl~cmg the duty _of estimatmg 
and evaluating reserves upon the Comm1ss10ner of Taxation after con­
sultation with the University School of Mines and local assessing and 
taxing authorities. The 1955 Legislature did not act on this recom­
rnendation and we therefore resubmit it for consideration. 

TACONITE 
Conclusions: In our 1955 Report we said that: "Taconite can be­

come Minnesota's greatest source of iron ore in the relatively near 
future. It may well surpass the total Mesabi tonnage and productive 
life." 

Since then the manufacture of iron ore from taconite has proved to 
be a substantial source of very high grade ores and has been a 
ver~ important factor in increasing employment on a year-round basis, 
adding some $30 million per year to the payroll of the iron ore in­
dustry. This results from the operation of the Reserve Plant at Silver 
Bay, The se~ond large plant at Auro!a will, within two years, produce 
even more high grade ore and contnbute substantially more employ­
ment and more p~yroll. The Oliver taconite operation will continue 
to au~ment all of these factors. It has been stated that the estimated 
total ?lvestment ~f. these three major companies now interested in 
tacomte ben.eficia~oJ?- (Re.s~rye Mining Company, Erie Mining Com­
pany and Oliver Minmg D1VIs1on of U.S. Steel), is an amount in excess 
?f th~ total present assessed value of all mining and other property 
m Minnesota. 

The taxes derived fr~~ the operation of the privately owned rail­
!oa~s of the Reserv~ Minmg Company and the Erie Mining Company, 
in lieu ,O~ ~ross earnmgs taxes on other railroads, are distributed to the 
!ocal diVISions of government and thereby reduce the ad valorem taxes 
m. t~ose areas. H?wever, ~he shipments of taconite from the Oliver 
Min~g iompany s tacomte operations are made over a common 
~arnir. ri rfud anrld th

1
e gross earnings tax accrued from this operation 

1s pu m o e ge era revenue fund of the State. 
Recommendations: 

·h\ It i~{etcommen4ed t~at until further experience has been had, 
t e ac~m e . ax remam at its present rate and the distribution thereof 
be confa~ued for the present as prescribed b th 1955 L . 1 t 

2 It is recomm d d h y . e eg1s a ure. 
deri'-ved from the ship~e~tsa~lhe p~oceeds _of the gros~ earning~ tax 
taconite concentrates whe 9artially fimshed tacomte or fimshed 
distributed in the same n ma e over a common carrier railroad be 
made over taconite railro:i~~ner as the tax derived from shipments 
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HEMATITE AND OTHER LOW GRADE NON-MAGN 
Conclusion: The processes now applied to the dev 

Michigan Jasper and similar low grade types of ore can b 
Minnesota's low grade non-magnetic taconite and sh 
couraged. 

Recommendation: It is recommended that the same 
and distribution as is now applied to the manufacture of iI 
magnetic taconite be made available to such opemtions, 

COMPETITIVE ORES 
Conclusion: In our 1955 Report we said: " ..• recent d 

in Canada and other foreign fields indicate that in a few y 
sota ore will be entering a highly competitive market/' It · 
now that Minnesota is competing in such a market. 
iron ore from Canada in 1954 were about 3 ½ million to 
they were over 10 million tons and in 1956 it is estimat 
total imports of iron ore from Canada alone will exceed 17 
- or more than the total of all U. S. iron ore imports in 

Iron ore imports from Venezuela were below 2 milli 
reacp.E:d 7 million tons in 195_5 and are expected to reac 
9 milµon for 1956. Peru, starting with a shipment to U. S 
tons m 1953, sent 1,500,000 tons to this Country in 195 
pected to equal that amou~t in 1956. Liberia, West Afri 
700,000 tons to thE: U. S. m 1953 and over 900 O, · to 

All of the above nnports consist of high grade iron r 
mated total for 1956 is at least 31,000,000 tons, _ dou 
for 195~. (See Table No. 6. Iron Ore Imported into U. 
.. •·. This de1;llonstrates that our 1955 Report grossly und 
the nnportafaon of ore fro~ £~reign sources. But for the f 
de~and for steel has and IS mcreasing at the rate of 3 
Mmnesota would already be subject to disastrous competi 

R~Thmmendation: In our 1955 Report we recommend 
. at t~e future tax policy_ on iro~ ore be such a 

keepmg Minnes?ta ore production costs competitive wi 
ores ,and sc.rap rron .. Eve!y facto1· that enters into th 
duction of rron ore m Minnesota should b · e 
the Legislature in formulat' •t t · e. carefup.y co 
dustry.1' · mg 1 s ax policy as 1t affe 

A study of this report will demonst t th 
ommendation and the necessity of adh~ri~g t~ i tf:::i~sf 

WHAT IMPACT Will THE GREAT LAKES ST L 
WATERWAY HAVE ON THE IRON ORE IND 

OF MINNESOTA 
. Conclusion: The net effect of the 
mstead of foreign ores being compe/t?mple_ted S~away 1 ive with Mmnesot 
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CONCLUSIONS- RECOMMENDATIONS 

HEMATITE AND OTHER LOW GRADE NON-MAGNETIC ORES 
Conclusion: The processes now applied to the developme:1,t of 

Michigan Jasper and similar low gra1e types ?fore can be applied to 
Minnesota's low grade non-magnetic tacomte and should be en-
<.:ouraged. · 

Recommendation: It is recommended that the same tax formula 
and distribution as is now applied to the manufacture of iron ore froni 
magnetic taconite be made available to such operations. 

COMPETITIVE ORES 
Conclusion: In our 1955 Report we said: " ... recent developments 

in Canada and other foreign fields indicate that in a few years Minne­
sota ore will be entering a highly competitive market." It is clear to us 
now that Minnesota is competing in such a market. Imports of 
iron ore from Canada in 1954 were about 3½ million tons; in 1955 
they were over 10 million tons and in 1956 it is estimated that the 
total imports of iron ore from Canada alone will exceed 17 million tons, 
- or more t~an the total of all U. S, iron ore imports in 1954. 

Iron ore nnports from Venezuela were below 2 million in 1953, 
xeac!i~d 7 million tons in 195,5 an4 are expected to reach or exceed 
9 mllµon for 1956. Peru, startmg with a shipment to U. S. of 840,000 
tons m 1953, sent 1,500,000 tons to this Country in 1955 and is ex­
pected t~ equ~ ~hat amoUD;t in 1956. Liberia, West Africa exported 
700,000 ~ons 1,0 1,he U. S. m 1953 and over 900 000 tons in · 1955, 

All of the above imports consist of high grade iron ore. The esti­
mated total for 1956 1s at least 31,000,000 tons, - double the total 
for 195~. (See Table No. 6. Iron Ore Imported into U. S.) on page 
· • ••.This de~onstrates that our 1955 Report grossly underestimated 
the nnportation of ore fro~ f~reign sources, But for the £act that the 
de!lland for steel has and 1s mcreasing at the rate of 3 % . per year 
Mmnesota would already be subject to disastrous competition. ' 

R~fThommenhdation: In our 1~55 Report, we recommended: 
. at t. e future tax policy on iron ore be such as to aid in 

keepmgd Mmnes?ta ore production costs competitive with imported 
d~~ti: of ci~~~ !~;: Eve~ factor that enters into the co~t of pro­
th L · 1 t . f Mmn~sot~ should be carefully considered by 
du~t;.f,IS a ure m ormulatmg its tax policy as it affects the in~ 

A study of this report will demo t t th . . . 
ommendation and the necessity f ndhs ra .e e ~Ol!,ndness of this rec­

o · a enng to 1t m our future years. 

WHAT IMPACT WILL THE GREAT LAKES~ ST LAWRENCE 
WATERWAY HAVE ON THE IRON ORE INDUSTRY 

OF MINNESOTA 
Conclusion: The net effect of th 

instead of foreign ores being com e/t?mple_ted S~away will be that 
pe 1 ive WJ.th Mmnesota ores only 
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• t furnaces inland as far as Pittsburgh, they 

01?- the Atlantic Coas~ .or a t all major Eastern and Midwestern steel 
wpi, te ~Y com~~h! statement regarding Labrador ore being 
P an t'ti 18 c.ih Minnesota ore on completion of the Seaway and ~~:~ds1 

it~ea~lication to high-grade imports from South America, the 
other major supply source. 

DRILLING PERMITS AND MORATORIUM 
Conclusion: Hearings on these ~wo ~ubjects 1id _not brin~ ~o light 

any facts indicating a need for legislation at this time req~rmg per­
mits to drill for minerals and it is appar~nt that a la'Y exemptmg n~wly 
discovered mineral deposits from taxation for a period of years might 
be unconstitutional. 

Recommendation: In our 1955 Report, we recommended: "That 
there is no need for a drilling pennit law at ~his time. It is also recor:i­
mended that there is no need for a moratonum law and the CommIS­
sion has grave doubt as to the constitutionality of such a law." 

It is now recommended that a further study be made 0£ applying 
the principle now applied in Michigan under the terms of the so-called 
Lindquist Morat01ium Law. 

LABOR CREDIT 
Conclusion: In our 1955 Report we concluded that: 
"The 1954 production of Minnesota iron ore to November 1 is about 

36% below that of 1953, the all-time record year, This fact alone does 
not disprove the lnerits of a specific credit against the gross occupation 
tax on high cost ores. Such a credit undoubtedly does help to en­
courage the mining of such ores although in years of very high produc­
tion the abnormal demand largely obscures that fact. 

"The 1954 decrease .in the total production of Minnesota iron ore 
wa~ from an all-time high in 1953 to 79,712,000 tons down to an 
est~ated 5~,090,000 tons. There was a sharp reduction in the output 
of dir_!3ct shiJ?pmg ore and straight wash ore. The reduced demand in 
19.54 1s certa11?- to affect some of the more lnarginal low-grade ore oper­
atio_ns even with the labor credit now in effect, Taking away all credit 
agamst the t~ would close down many more 0£ these low-grade ore 
operations. This would result in heavy losses of jobs, because many 
more. men are n~eded to produce 100,000 tons of product from the 
~argmal. op_eratmns t~an are needed for producing 100 000 tons of 
duect slnppmg or strrught wash ore. ' 

"Operators of mines producing only direct shipping ore or straight 
wash ore are better abl~ t,o expand or reduce production with changing 

tdbemandJ:-an thost:~g ores requiring treatment methods other 
an or ary crusumg and washing. 
"The lower the profit margin · 1 · h 

greater the chance that ·t ill on any 0~-grade (?l'e operat1011 .t e 
· 1 w not be able to run m any but high-
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demand years. Removal of all credit would not only. c~us 
many jobs but would be detrimental to the cons~rvation 
which is becoming more vital ~o the _State of Minnesota 
True conservation calls for an mcreasmg rathe,~ than a d 
of the poorer ores along with the better ores. 

It now appears that the amendment enacted ~y thJ 1 
ture Laws 1955, Extra Session, Chapter 2, Ar~cle II, 
complish the purpose in:tended and di!1 substantial harm 
grade high cost operat10ns and particularly to the sm 
scram operators. 

Recommendation: It is recommended that this whole 
ter be reviewed by the legislative committees and that t 
of the 1955 law be adjusted. 

ARE THE PRESENT TAXES ON IRON ORE TO 
TOO HIGH; OR ARE THEY EQUITABl 

Conclusion: The history of taxation in Minnesota shows 
that iron ore has been taxed on a more onerous basi~ th 
class of property. The reasons for the higher rate 0£ tax 
to the premise that iron ore is a natural resource and a, 
asset and should therefore stand a heavier burden of tax' 

When Minnesota had a monopoly on low cost open-pit 
premise may have been justified but conditions have ch 
grade ore is rapidly diminishing - high-cost conce~tra:tc" 
low-grade ore are increasing - plants to manufacttir ir 
taconite are under construction to supplement the d 
of natural ore - competition from the large deposits of hi 
in Canada and Venezuela is now a reality. 

Higher taxes on iron ore would have the following eff 
1. Cause foreign ores to become more colnpetitive; 
2. Hasten the depletion of remaining high grade ore r 
1. Be detrimental to many small high cost mine produc 
4. :rend t<;> discourage fm'ther investments in Minneso 

mdustr1es. 

Reco!11lllendation: It is recommended that taxes on iro 
not be mc1·e~sed unless the financial condition of the St , 
necessary to mcrease taxes generally to provide th dditi 
to operate the State Government in hi h e a 
taxes should be spread equitably up~n ·a11wtaxc event th 

payers. 
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CONCLUSIONS- RECOMMENDATIONS 

R mo al of all credit would not only cause the loss of 
:~an~£:bit w~uIJ7 be detrimental to the cons~rvation of iron ore, 

hi b J. becoming more vital to the State of Mmnesota eve1y year, 
h-u~ c~~servation calls for an increasing rather than a decreasmg use 
of the poorer ores along with the better ores." . 

It now appears that the amendment enacted ~y the 19~5 Legisla­
ture Laws 1955, Extra Session, Chapter 2, Ar~1cle II, did not ac­
complish the purpose intended and did substantial harm to the low­
grade high cost operations and particularly to the small so-called 
scram operators. 

Recommendation: It is recommended that this whole su~ject ~~t­
ter be reviewed by the legislative committees and that the mequities 
of the 1955 law be adjusted. 

ARE THE PRESENT TAXES ON IRON ORE TOO LOW; 
TOO HIGH; OR ARE THEY EQUITABLE? 

Conclusion: The history of taxation in Minnesota shows very clearly 
that iron ore has been taxed on a more onerous basis than any other 
class of property. The reasons for the higher rate of tax can be traced 
to the premise that iron ore is a natural resource and a diminishing 
asset and should therefore stand a heavier burden of taxation. 

When Minnesota had a monopoly on low cost open-pit fron ore this 
premise may have been justified but conditions have changed. High­
grade ore is rapidly diminishing - high-cost concentrates made fro.m 
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; 
1. Be detnm~ntal to many sm~ high cost mine producers; 
4. rend t? discourage further mvestments in Minnesota's taconite mdustr1es. 

Reco~endation: Itis recommended that taxes on iron ore should 
not be mcre~ed unless the financial condition of the State makes it f ecessary to mcrease taxes generally to provide the additional revenue 
o operate the State Goyernment, iii which event the additional 

taxes should be spread equitably upon all taxpayers. 
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!Pre~umn0101ry Statement 
This Co:mmission was created by _Ghapter 714, Law~ of ' 

Chapter 522, Laws of 1953, the LegISlatu~e ~e-approp~fJ.t. 
used portion of the original 1951 appropnation enJl;>lirj.g j; 
mission to continue its investigation and study of uon ore _ 

Membership of the Commission did not change and is , 
of the same 16 members, eight from the House of Repres 
appointed in 1951 by the Speak~r and eight m~mbers from t 
appointed in 1951 by the Colllllllttee on ~o!D-nuttees. :rhe. Co 
is made up of an equal number of maJor1ty and lnlnonty 
of both Houses and this plan of equal representation was 
in the selection of officers of the Commission and in the ap 
of its subcommittees. , 

The purposes for which this Commission was created are ' 
in Section Two of the above named Chapter 714, Laws of 19 
reads as follows: 

"Such Commission shall make a comprehensive, det 
complete investigation and study of all the factors co 
to a sound iron ore tax policy for this state, including 
tion regarding the quality and extent of Minnesota's 
reserves and those in other parts of the world; the c 
veloping Minnesota iron ores and tho-se in othe p- - . 
world; the advisability of using the Lake Erie p e 
base; the impact of National Defense considerations, 
possible construction of the St. Lawrence Waterway •. 
Canada or the United States or both, upon the Minn 1 

ore industry, and other related factors, for the purpose 
lating a stable and fair policy for the taxation of. iro 
in order. that the state shall receive the maximum possi~ 
from this natural resource." ,. 

The officers elected in 1951 were unanimously voted to cd 
their respective offices in 1953, 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~o, 0. A. Blanchard, Director; Martha May Wylie Secret 
D1.re_ctor ~n~. Frank E. Downing, Engineer and fo~er h 
Minmg D1~s1on of the State Tax Department Consultan 
ployed dunng the :5~-'53 interim, were contin~ed in the· 
ment by the Comm1ss1on during the .153.,55 interim. , 
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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 caITied 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 £actors 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 1-fumesota 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, £or the purpose of fonnu• 
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 1953, 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~o, O. A. Blanchard, Director; Martha May Wylie, Secretary to the 
Di_re.ctor ~?. Frank E. Downing, Engineer and former head of the 
~mg D1vis1on of the State Tax Department Consultant, all em· 
P oyed during the '.51_-' 53 interim, were contin~ed in their employ• 
ment by the Comnnss1on during the '53-'55 interim. 
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PREUMINARY 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 iUinnesota. Iron. Ore Reserves ~d ~m• 
petitiYe Resen·es Eisewnere.. Membership: Representatives Cma, 
Chairman, Duxbury and Goodin; Senat-ors Novak, Wright and 
Welch. 

2. Cost of ll'Iininu and Developing Minnesota Ores and Competitive 
Ores in Othe; Parts of the World. Membership: Senators Slet­
vold, Chairman., Miller, Elmer Peterson; Representatives Forbes> 
LaBrosse and A. I. Johnson. 

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

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

5. St. Lawrence Waterway. Membenihip: Senators Elmer Peterson, 
Chairman, Wright; Representatives Forbes and LaBrosse. 

In 1953, the Commission appointed four more subcon:unittees, as 
follows: 

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

2. Drilling Permit1,, ete. Membership: Senators Vukelich, Chair­
man, Sletvold; Representatives Forbes, Goodin. 

3. Tax on Ore Carriers. Membership: Representatives LaBrosse, 
Chainnan, 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~riz~ the members of the Commission with operations 
lll the. ll'On or~ mdustry, an~ for the purpose of obtaining "on the 
spot" inform~tion to deternnne what competition foreign ores would 
present. to ~mnesota, by direction of the Commission, the following 
mspect10n trips were made and hearings held: 

Inspection trips by Commission: 

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

4 

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

Inspection trips and hearings held by subcomntlttees: 

1952 - Reserve Subcommittee went to the Alabama Ore, 
Steel Plant at Birmingham, Alabama; the Canadi 
at Steep Rock Lake, Ontario and Labrador-Quebeu; 
plants at Pittsburgh and Morrisville, Pennsylv. 
Sparrows Point, Baltimore, Maryland. ·. 

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

1954 - Subcommittee on Tax on Ore Carriers attended 
and took testimony in Cleveland and Washington,· 

During the past interim (' 53-' 55), the Commission and its 
mittees continued to hold hearings on the various subjects r 
ir~n ore taxation ~n~ the administration of the law. Engine 
og1sts, the Comrruss1oner of Taxation, representatives of 
ganizations, tax org~iz::ttions, the mining companies, both 
s~all, fee owners of ;mnnng property, representatives :from m 
ties and school boards in the taconite area and individuals 
given an opportunity to present their views to the Commis 

O_n June 9, 1953, the following letter was sent to all memb_ 
Legislature: • 

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

continue its study of iron ore taxation antl' endeavor to f 
a stable ta?' policy on iron ore, for submission to the ne 
of the Legislature. 

"All ~f y~u received a copy of the factual report sub' 
the Session J1!st ende~. I£ you have read this report you• 
some su_ggestions or mformation helpful to the Co "' 
the LegISlature. 

"?:he purpose of thi~ letter is to give every memb:' 
Lt:g1:1Iature an opportunity to convey his or her ideas to · 
llllSS~on, so that we will have ample time to do the res. 
?htam the fact~ on the suggestions presented. If possi 
m your suggeafaons or recommendations before July 1 

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

"The problem confronting this Commission is very·. 
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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 Com1r.ission, 

On June 9, 19531 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. 

"~he purpose of this letter is to give every member of the 
L~g1~lature an opportunity to convey his or her ideas to the Com· 
nuss~on, so that we will have ample time to do the research and 
?btam the facts on the suggestions presented. If possible, send 
m 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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PRELIMINARY STATEMENT 
final d termination of this problem rests ~th 

and complex. The d £ t~ reason we solicit and shall appreciate 
the Legislatu_re an ~hat !very phase of the subject can be ex­
your suggestions, 50 rt " 
plored and included in our next repo . • . 

• • ;l b·u this Commission. Two replies were rece1veu . ,7 . . • th . t ... 
• . ti d tudy made both durmg . em enm 

Based on the m~estis:a on£ ;ID53 ,5
6 

5 the Commission submits the fol-
of '51-'53 and the mtenm O • ' 
lowing report: 

6 

G~oss@n-y of Terms Used in This 
Alumina Oxide of aluminum; clay. 

Benefidation Any process of t:t'eating low .·gi·· 
material; beyond simple crushing , 

to remove impurities or moisture from the crude ma · 
increasing the iron content of the product. :; 

Bessemer Ore Ore containing phosphorus in tli 

Concentrate 

Direct Shipping 
Ore 

Dried Iron 

.045% or less. 

The product of any method or 
beneficiation. 

Ore that can be used without ben 

The metallic iron content of iron o 
at 212 degrees Fahrenheit. 

Gross Ton CU.SJ 2,240 pounds. Adopted from Great; 
or with our other units of weights 

Long Ton (Br,) Iron ore is bought and sold by the gr 
mon carriers base their freight oh 

number of gross tons shipped. 

Heavy Media A process using a medium heavi 
Concentration particles in the ore material being 

lighter than the iron ore particles be·, 
(In this process the iron ore particles over ¼ inch in size1 

rated from the particles of rock.) 
Hematite 

(ron Ore 
Material or Low 
Grade Iron Ore 
Jigging 

Non-magnetic iron ore. Chemicall 
two parts iron to three parts oxygen' 

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

Washing of ore material, followed Ii 
with combined vibration and rising 
through the ore. 

Leach To percolate slowly through a m · 
rock) gradually removing the more 

ments. In the ~se of iron~hearing rocks, the leaching ac 
very slow breaking down over long periods of time. 

Magnetite Magnetic iron ore. Chemically it c 
parts iron to four parts oxygen. : 
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this problem rests with 
cit and shall appreciate 
· the subject can be ex-

on. 
both during the interim 

·ssion submits the iol-

Alumina Oxide of aluminum; clay. 

Beneficiaiiorra Any process of treating low grade iron ore 
materiai beyond simple crushing and screening, 

to remove impurities or moisture from the c1ude material, thereby 
increasing the iron content of the product. 

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

Concentrate 

Direct Shipping 
Ore 

The product of any method or process of ore 
beneficiation. 

Ore that can be used without beneficiation. 

Dried Iron 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 and sold by the gross ton. Com-
mon cru:riers base their freight charges on the 

number of gross tons shipped. 

Heavy Media A process using a medium heavier than the rock 
Concentration 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 vib1·ation 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 c:15e 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 oxygen. 

7 



GLOSSARY 

Manganiferous 
Iron Ore 

Merchantable 
Iron Ore 

Iron ore containing not less than 2 % of man­
ganese and usually not more than 30% manganese. 
(Most1Mfunesota manganiferous ores have a man­
ganese content of 2% to 10%,) 

Marketable; acceptable for use in making steel. 
This tenn includes direct shipping 01·e 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 ca1Tier for shipment. 

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

at 212 degrees Fahl'enheit. 

Net Ton 
U.S. & Br. 

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

Non-Bessemer Ore Ore containing more than .045% of phosphorus. 

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

higher than that used in palletizing. The product (nodules) will aver­
age slightly smaller and possibly hardar 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 tern~ 
perature below that of actual melting, to harden them so that they 
will stand handling without excessive breakage. 

Silica Silicon dio:xide; sand; quartz; flint. 

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

common m some mines, so that the product can be used in the blast 

Sintering 

furnace. 

Spedfic Gravity The ratio of the weight of any given volume of 
a substance to the weight ofr equal volume of 
water. ,, 

8 

Spirals Machines using the principle of cen; 
. . comb~ed 'Ylth. rising water CUlTent, to' 

particles smaller than ¼-mch m size, and larger than 60-:in 
Taconite . Iron-bearing rockt known as chert: 

and hard. '.' 

Washing of Ore The removal of impurities such as-fi 
free alumina by use of wate;, 

9 



· .. less than 2 % of man­
e than 30% manganese. 

iferous ores have a man-
0%,) 

ior use in making steel. 
shipping ore and con• 

e mine at which the load­
o the 1·ailroad company 
ping ore, may be at the 
centrate, it would be the 
aded cars of the finished 
r shipment. 

ent of iron ore as it oc­
or before drying the ore 

the unit applied to manu­

an .045% of phosphorus. 

atof uel\etizing; but using 
a degree of heat slightly 

o 'ct (nodules) will aver­
the %-inch to ¾-inch 

• combination with silicon 

. st the forming of very fine 
s or pellets having about 
g of the pellets at a tem­
harden them so that they 

akage. 

era.ting, or compacting to­
ery fine particles of iron ore 
uct can be used in the blast 

,eight of any given volume of 
. eight of an equal volume of 

GLOSSARY 

Spirals Machines using the principle of centrifugal f 
b. d 'th . . t orce com me WI · rismg wa er current to recover 

particles smaller than ¼-inch in size, and larger than 60-mesh s·z ore 1 e. 
Taconite Iron-bearing rock, known as chert very d 

and hard. ' ense 

Washing of Ore The re1;1oval of inlpurities, such as free .silica · 
free alumma by use of water. or 
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Broefr Hnstory of holii1 Mulliliirog ullil Mnililnesot@ 

EARLY MINING DAYS rN MINNESOTA 
The discovery of iron ore in Minnesota was reported by J. G. Nor-

wood in 1850. 
Thirty-four years after th~. Norwood disco':ery, the first iron ore 

was shipped from the Vermilion Range, a shipment 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 £or 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 uncO"vered, 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 1911t 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 shovei; then the 
electric shovel; then the caterpillar-mounted full revolving shovel, 
still in. co~on use; and more recently, the heavy dragline, used with 
screenmg bm, 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 MINJNG 
Mainly to aid in the prstluction of ore to meet the demand in World 

War II, Syracuse Lake on the Eastern Mesabi was drained to permit 
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re~?val of overburden, and the mining of ore S' . , 
million tons have been mined. · " mce 1 

. In the western part of the pit area, where stri . in i 

m 1942-43, the depth of overburden was 130 f~:t i wt . 
part ?f the present pit, where excavation is ushfu n 
combmed depth of surface and rock ca • P "g" ~Q_ · - - · ppmg e~ceeds 350 

f-? the Cuyuna Range, the eastern lobe of Rabbit Lak ; 
ou m years 1947-50 and a large dr d . . e 
of a large quantity ~£ lake-bed mud: !e ;: bT'tJ:ht in' 
completed, the dredge was dismantled The . . part . 
roughly circular area enclosed by a d .k pit area, I 
moval of clay, sand and boulders rouy J' was pu_mped ... 
volu~e, was continued with standard g Y. two-tlrlr<Is. o} 
gan m 1952, but was interrupted by ab:~:;!~dMinindi. 

Th tw 
. ~ 

. ese o exampl h • • " 
ior winning the war ~ ~~P as1ze th<; acute demand for ir 
lated during war ye~rt or overtakmg the pent .. up de.m . 

More than one-third of all th . 
century, up to the end f e iron ore mined in Minn 
World Wars I and II. o the late war, went to meet t 

RECENT MINING DEVELOPMENTS 
The South Agnew Mine f ··-,- · ·· ~ 

":as developed for open pit 0 1?11~rly_operated as an unde. ·· 
p10neered the use of hea mmmµ- m 1946 and 1947. Th 
long conveyors for movin1' !'at11f e removal '!f surface s . 
ments to the end of 1953 r . or over a mile to waste , 

Th 
were 6,640,000 tons. · 

e old Morton M' h 
development were ca~?, w ere shaft sinking and initial 
now being developed :e:no~ by T~d-Stambaugh Co, in . 
the same equipment th t. pen pit by the Hanna Com 

In the Ch' h t- . a served to open the South Agnew. 
1 k • 18 0 J.IU• Fraser a th • 00 like a single 

O 
e • · rea, e Fraser-d' Autremon 

A
mclude the Humpfir;;tiih· ~e Fraser group has been e' 

nother new pit is the Forse worth, and the St. Clair , 
was lnade from this 't . ter, east of the Fraser. The ms 
over 6,000,000 tons. Pl m 1950. Shipments to the end of 

Near Buhl, the old W: . • 
~,500,000 tons in th anless underground mine whic t 1;?0 by Cleveland~doo:sc 1914·28, and abandoded, 
ric. m 1951, a new open pit as and open pit. Also, in th'· 

was eveloped by the Sny 
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HISTORY - IRON MINING 

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 the present pit, where excavatio~ is pushing southward, 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 19521 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 mine 
was developed for open pit mining in 1946 and 1947. This operation 
pioneered the use of heavy drag-line removal of surface stripping and 
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 underground 
develop!llent were carried on by Tod-Stambaugh Co. in 1912-17? is 
now bemg developed as an open pit by the Hanna Company, usmg 
the same equipment that served to open the South Agnew. 

In ~he. C1:1i5holm-Fraser area, the Fraser-d' Autremont-Shenango 
look. like a smgle operation. The Fraser group has been extended to 
include the Humphrey, the Alworth and the St. Clair properties, 
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 
~,5oo,ooo tons in the years 1914-28 and abandoded was reopened 
m, 19?0 by Cleveland-Cliffs Co. as ad open pit. Also, fu. the same ~­
trict m 1951, a new open pit was developed by the Snyder Minmg 

11 



i 
'. C 

HISTORY - IRON MINING 

Company
1 

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 l\1ine, first mined by shaft in 
the years 1910-23, then by open pit from 1941-45, was re?pened and 
widened by Inter-State Iron Co. in 1950, for 1951 production. 

The St. James 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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!B[ENEFICIATION 
Of LOW GRADE ORE 

Primitive 
Metallurgy 
Action of Heat 

It has been said that the art gf.me 
born at the campfire of a savage;· · 
accidental melting of metal in a stone 
to steel. Heat was then; and still is 

main elements needed in making iron and steel from ii' 

Beneficiation Beneficiation is any process used 
and Concentrate grade iron ore to make it into a 
Defined product, or a product, known as cone 

can be economically used in the ma 
steel. With waning supplies of direct shipping ore in. 
mining men are finding that they now have to depend mo 
on some form of upgrading of the leaner classes of ore· 
product that is really fit for effective use in the blast f 

The~e di!f erent forms of treatment,. beyond simple c 
scree1!-mg, mclu~e washing, jigging, heavy media sep · 
of spirals, flotation, drying, and sintering.1 

Crushing and Crusbing and screenina formerly 
S 

• ~ 
creemng two of the various. forms of b~eficiith 

regarded as part of ( 1) the • ~ .... 
t!1e c~se of direct shipping ore; or (2) the beneficiatio 
tion, m the case of ore that has to be concentrated. This 1 

cur~e~t general recognition of the importance of ore pl'. 
to s1zmg, to make the ore more readily reducible in the b · 
If crushing and screening were now counted as true 
methods, the ratio of concentrate to total ore shipped inst 
33%, would be nearly 100%, ' .1 

~ction of Water What heat is to the smelting of iro 
m Concentration is to the vital process of changing · 
of Iron Ore into iron ore;2 thus mechanically h 

. . age-long natural processes of cone 
to the leachmg action of underground water. Simple wa.shi 
(1) Perdcen~ge !)f. concentrate in total iron ore 

pro uct1on m Minnesota 

(2) An exception to th" , 1 

1 
l 
l 
l 

in certain types of oreis .{fer.era Stntement Is the use of heat to drlve oit the 
treated is relatively am~ll 0,l tr~table by washing, to save on. freight. The 
of fine powdery ore and ti, d:l~ 

0
e);, exc~ptlon is sinterlng, using heat to unpr 

e " m01sture to save on freight. 
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Primitive 
Metallurgy 
Action of Heat 

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 JBeneficiation is any process used to treat low• 
and Concentra.fo grade iron ore to make it into a 1nerchantable 
Defined product, or a product, known as concentrate tbat 

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 separation, use 
of spirals, flotation, drying, and sintering,1 

Crushing and Crushing and screening, formerly classed as 
Screening t-wo of the various forms of beneficiation1 are now 

regarded as part of (1) the mining ope.ration 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, 
If 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 What heat is to the smelting of fron ore, water 
in Concentration is to the vital process of changing ore :material 
of Iron Ore into iron 01•e;2 thus mechanically hastening the 

. . age-long natural processes of concentration ~ue 
to the leaching action of underground water. Simple washing combines 
(l) Percentage 9t concentrate in total Iron ore % of Concentrate In 

production m Minnesota · ehlpmen\11 
1910 0,6 
1020 12,5 
1980 18,2 
1910 18,8 
1950 30,5 

(2) A . 1968 88.1 
In cert':.1ii"~tion to this general statement is the use of heat to drive off the excess of n1o!Stllr

4 

treated is reI~ifv~; ~:~if01;rf:table byt~ael.1in~, to. save ~n £relght. 'X}te amountht oftr«:;:iJ~ 
of fine powdery ore and i.; d 1 ° e.1:, eJtC!)P 10n 1B smterm8', using heat to improve e B 

r ve 01L moisture to save on freight, 
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BIENEFICIATION 
. t ·th the effect of differences in specific gravity 

the action of wa er Wl 

of ore and rock. 8 
· 

. tal work by the Oliver Company on 
Ore Washing E.;yeime~ abi Range led to the building of the 

the es em -r . . Itasca County, in 1908. 
Trout Lake Concentrator at f \er=a.1I:i Minnesota, has been in 
This plant, still the largest O 1 s machines have been remodeled or 
operation for over 40 year\Earky· t' n has been in a state of progres­
replaced. The process of ?re ene CI\ min machines and methods. This 
sive change, with many u_nprove

1
me~ s . ght washing of ore by use of 

plant, originally employmakg on Y s :U~eavy media, and other recent 
water only now also m es use o d t d t h ging 
methods. Built in three sections, it is well a ap e o c an . 
techniques. 
P I' . Beneficiation, or rather concentration, is usu3:1Iy 

re immary not fully achieved by the use of any one machI?e 
Steps or method. Certain peculiarities or characteris-
tics of the crude ore material are studied, taking into account tte 
following differences between the iron ore particles and those of t e 
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 p~1cles. . 
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 woid 
suggest a straight washing process as e 

step following coarse screening. 

Crushing and 2. Large rock particles are rem?ved 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 Pfinciple sug~ests the method of tr?ahtt-
ment m most Mmnesota plants. Stra1g 

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

Abrasion and 4. If the ore particles ate softer than the rock, 
Flotation or where a thin coating. of ore is found to 

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

(S) Specific Gravity of: 
H:cmntlte (iron ore) 
Qunrtz (silica) , 
Slnte (Slllcn & alumina) 
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2,65 
2.50 

Plant Design 
Fitted to Special 
Types of Ore 
Material 

Since no one machine can cover the en • 
cess of iron ore concentration, the plant h ·. 
designed to fit the type and peculiarities. 
ore material to be treated. A modern p . 
signed to treat ore from several mines, woul · 

ably include units for crushing, screening, straight wasbi.,g, 
media, and possibly flotation. , 

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

In fact, all the major companies, and also some of the 
companies, entering the field since 1940, have made very goo 
ress in solving the increasingly difficult problems of treating c 
and rocky ores. 

Nature of Crude Most crude wash ore contains very co 
Ore Material ticles of rock, and also a large amount 

decomposed taconite, resembling sand. T 
ore particles are mainly in the intermediate $fae rang!L. 

. ·-·· 11i<\'•··-··-

Ore Washing Simple washing of "sandy'' ore co b' 
Brief Description use of water with the difference in specifi 

as between ore and rock. Enough water is i 
make a :fluid mixture, which is kept in motion and also under. 
concentration by the action of an upward water current, whl 
the sandy particles so that they are drained off in the ove 
the lower end of the classifier. The heavier iron ore particless. 
the b?ttom, and are moved upward along the inclined trough: 
machine by a rotating spiral blade, and discharged on a conv, 
the upper end, going to the shipping bin. The weight of the 
trate will generally average about 55 to 60 per cent of the we 
crude ore treated. i 

Jigging In most wash ore deposits, the bulk ofth 
to be removed to produce a good concentra., 

thE: form of fine "sand." This part of the concentration bas b' 
scnbed, w:11e~ this step has been completed, and the fine silica• 
ore matenal 1s gone, the remaining ore material consists in 
ore and rock in the sizes above one-half inch. Jigs will work 
from one-quarter inch to one and one-half inch. 1 

The use of jigs has been quite general in some parts of the··: 
15 
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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 modern 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 fonner 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. compleit 
and rocky ores. 
Nature of Crude Most crude wash ore contains very coarse par-
Ore Material ticles of rock, and also a large amount of fine 

decomposed taconite, resembling sand. The iron 
ore pru;ticleS- are mainly in the intermediate size range. . . 
Ore Washing Simple washing of "sandy" o:re 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 sili~a 

to be removed to produce a good concentrate is in 
the. form of fine "sand." This part of the concentration has been de• 
scribed. 'Wfle~ this step has been completed, and the fine silica-~earlng 
ore matenal 1s gone, the remaining ore material consists mainlY of 
ore and rock in the sizes above one-half inch. Jigs will work on sizes 
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 
R · Lik. din washing this method makes use of a rising 

ange.t f e otr 1 ~rdyed by a device that creates repeated surges of 
curren o wa er, a1 bt · d water through the stream of ore. Good results are .o ame on s?me 
types of ore when crushed to between one-quarter mch and one mch 
size. As generally applied, however, jigs have somewl~at 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 u~ing jigs of special 

design which for the past 5 years bas been producmg a usable grade 
of con~entrate from a lean ore stockpile that, at :first g~ance, does not 
appear to have any promise at all as washable material. Here, how­
ever, the recovery, measured in weight of. con~entrate as compared to 
weight of crude ore going into the plant, lS q'?-te low, due to the large 
amount of impurities in the crude ore material. 

Ordinarily, the recovery, or the ratio of weight of concentrate t? 
weight of crude ore to the jig plant, runs f;om 30% to 5orc,. 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 standa~d 
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 good results on ore materials where fairly good 

separation can be obtained in the size range above one-quarter inch 
diameter. 

The ferro-silicon can be readily recovered for re-use with relatively 

small loss. 
Humphrey The most difficult step in beneficiation, as far as 
Spiral size of ore particles is concerned, appears to be in 

the range from one-quarter inch diameter down 
to 60-mesh. (60 screen openings per lineal inch,) . ~-
(4> Oharlesort Plant, Virginia, Minn. 
(5) some of the concentration Plants are now producing entirely heavy media. concentrate. 
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For this step, use is made of the principle of centrifug · 
combination with water, in a cone-shaped vessel. 

One process/ described as among the most successful • ' 
this size of ore material, makes use of what is called ,rabr 
ing/' followed by treatment in Humphrey spirals. In thi 
the relative hardness of the ore and rock particles comes 
Here, the rock particles, which are partly decomposed ta 
easily reduced to :fine sizes in a ball mill using less than. 
number of steel grinding balls. 

:w11en th:3 ?re and ~e silica next go through a Hump , 
usmg a whirling and rISmg water current, the fine silica p · 
floated out in the overflow, while the iron ore pieces se · 
bottom. 
Dutch State This process, also using the princip 
Cyclone tri£ugal force in combination with a ' 

whirling water current, is described b 
follows: 7 

. Or~ mate.rial with particles too fine for treatment by h 
1S nu.iced with finely ground magnetite and water. The 
pumped to the Cyclone unit {which operates on the sam 
as t~e Humphrey Spira½ the rising and whirling curre 
medium). The overflow, carrying the waste material and 
flow, containing the concentrate, are each nut thr~ugh .~ 
to re~?ve1:' the magnetic medium. As to resuits, Mr. · Tt · 
~ay: :r'h1S proc~ss for treating fines may, when perfect , 
m effi~1ency the smk-float process (heavy density) on the co 
Flotation Referring to oil flotation, Mr. Holt no, 

mental work on iron ore in Minnesota' 
proc~ss; and observes that the future of oil flotation for iro 
rest ~-th_e ability to apply the method economically. , 
Benefic1atlon of " As pointed out by G. J. Holt in his 19 

S
low Grade Ore almost every man-made or natural fo 
ummary t· d · , , o ay, except atomic energy, has been 

. . w~d the problem of iron ore concentra 
cesses mvolvmg gravity hydraulics bu tis; st t· h t d . ' , oyancy, magne i icfh' ea , an centrifugal force have been tested in atte 
so ve. . e !uture of our iron ore industl,y." · . 
Benef1c1atlon B fi • t· f • , : 
Of 

,. 't ene cm 10n o T. aconite as distill · 
1 acom e b fi · t' 1 ' ene. cia 10n of ow grade ore, is full 

herem under Taconite Section,· 
( 6) Holt, Grover J Gen. Manager, • . Progress in Iron Ore Benefic!ation 

C~eveland-Clitrs Iron Co, Onrtadian Mining and Metallurgicnl null 
(7) (~ame as above) Nov. 1950, p, 636. \ 
(8) Grover J. Holt-Late D Pinnt-Jan, 1946, evelopments in Beneftciation of Iron Ores, l!Jnst Fut 
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BENEFICJATION 

For this step, use is made of the principle of centrifugal force in 
combination with water, in a cone-shaped vessel. ' 

One process,0 described as among the most successful in handling 
this size of ore material, makes use of what is called "abrasion grind­
ing,'1 followed by treatment in Humphrey spirals. In this process 
the relative hm•dness of tho 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 1ising 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 thr~ugh a separator 
to recover the magnetic medium. As to results Mr Holt has this to 
~ay: ":r'his proc~ss for treating fines may, wh~n p;rfected, approach 
m efficiency the smk-float process (heavy density) on the coarse sizes,

11 

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• 

. . . w~rd the problem of iron ore concentration. Pro-
cess~s mvolvmg gravity, hydraulics, buoyancy, magnetism, electro­
statics, heat, and cent;ifugal force have been tested in attempting to 
solve the future of our iron ore industry." 
B;~ficia.tion Benefi.ciation of Taconite, as distinguished from 

0 
aconite bene~ciation of low grade ore, is fully explained 

herem under Taconite Section, 

(G) Holt, Grover J, ____.;..--Gen. Manager, Progress in Iron Ore Beneficiation 
Cleveland-Cliffs Iron Co Canadian Mining and :Metnllurgicnl Bulletin, 

('7) (Same as above) • Nov, 1950, p, 686, 

CS) Grover J. Holt-Late D 1 · • l Plant-Jan. 1946. eve opmenta m Beneficintlon of Iron Orea, Blast Furnace and Stee 
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!Brief History of hon Orre Tax@tion 
The first law taxing iron ore and mining products was enacted on 

November 22 1881 at a special session 0£ the Legislature. (1881 
Extra Session: Chap. 54). The act ~posed a to~nage tax ~f one (1) 
cent for each gross ton of iron ore mmed 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 ai~ended by what 
is commonly called the "wide open tax amendment" and provides 
that "taxes sh~ h: uniform upon the same class of subjects." Article 
9 of the. qonst1tut1on w~s. amended in 1922 so that every person, co­
p_artnership, c?mpany, ~omt stoc~ company, corporation or associa­
tion, .enga~ed m th~ busm_ess of :rmning or producing iron ore or other 
ores m th1S ~tate, 1S 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 1;111til 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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HISTORY--

poses a tax on all royalty received during each calen 
permission to explore, mine, take out and remove ore 
this state. The royalty tax was originally 6% and has g 
creased to the present 12 % . , 

In 1941 the Taconite Tax law was enacted 
A digest of the present laws and an explanation of h 

administered follows: ; 
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HISTORY - TAXATION 

poses a tax on all royalty received during each calendar year for 
permission· to explore, mine, take out and remove ore from Ian'd in 
this state. The :royalty tax was originally 6% and bas gradually in-
creased to the present 12 % . 

fa 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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AD VALOREM TAX 

Under our tax laws the word "person" includes firm, co 
corporation. Minnesota Statutes 1953, Section272,031 $11h 

1. General Provision All real and peri,onal property in this, 
Minn. Statutes all personal property of persons resid' 
1953, Sec. 272.01 including the property of corporatio 
Property Subject ships, banks, banking companies and 
to Taxation taxable, except such as is by law. 

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

taxation. 

For the purposes of taxation, real p 
eludes the land itself, and all buildings, 
and improvements or other fixtures' 
thereto, and all rights or privileges bel 
pertaining lQ it and all mines, nnntirals 
foi,sils, and trees on or under it. (Thus 

that special effort was made to obtain a definition that is all· 
3. M. S. 1953 This section provides for the asse · 
Sec. 272.04 taxation of mineral interests that may, 
Mineral, Gas, Coal, separately from interests m. _tbA:_sur.fa: 
and Oil Owned land; and for their identical treat. nt 
Apart from Land taxation and as to sale for delinquen 

4. M. S. 1953 This section deals with lands conYeye, 
Sec. 272.05 ferred either to the U. S. or to the Sta.· 
Reserved Timber nesota, or to any governmental s 
or Mineral Rights either one, in which the timber or min. 

are reserved by the o·wner. it provides fo' 
tax treatment of such rights as would apply to other real.; 
regarding both taxation and sale for delinquent taxes, \ 

5. M. S. 1953 All real property subject to taxatio; 
S7c .. 273.01 listed and assessed eve:ry even numhered 
Listing and reference to its value. on May 1 pt 
Assessment Time assessment, and all real properly .beco 

. able in any :intervening year shall be 
assessed with reference to its value on May l of ench year, 
property, however, is assessed on May 1 of each year, 

Provision is also made in this section for the assessment 
lands leased by the State after May 1 of any year, on th 
value of all ore shipped therefrom before May 1 of the ne: 
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DIGEST Of MINNESOTA LAWS 

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 1·eal and personal prope1·ty 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 bankers, 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 definition 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 bothas to 
Apart from Land taxation and as to sale for delinquent taxes. 

4. M. S. 1953 This section deals with lands conveyed or trans• 
Sec. 272.05 £erred either to the U. S. or to the State of Min• 
Reserved Timber nesota, or to any governmental subdivision of 
or Mineral Rights either one, in which the timber or mineral rights 

· are reserved by the owner. it provides for the sa.DJ.e 
tax tr~atment 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 
S~c .. 273.01 listed and assessed every even numbered y~ar with 
Listing and reference to its value on May 1 precedmg the 
Assessment Time assessment, and all real property becoIDing tax· 

. able in any intervening year shall be listed and 
assessed with reference to its value on May I 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 ndneral 
lands leased by the State after May I of any yeai.- on the basis of 
value of all ore shipped therefrom before May 1 of tlie next year. 
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(Th. . . . ds the escapement of tax, on lands leased after 
is provision avo1 h f ll · M 1 B 

May 1 on ore that ntay be mined before t e O owm~ ay • Y 
mutuai aareement between the Department of Taxat10~ and the 
Mining C:mpany, iliis same provision has been followed m the case 
of privately owned mineral property.) 

6. M. s. 1953 This section provides for entry rtyon £the dtaxt 
Sec. 273.02 records of any real or personal pro]i>e oun o 
Omitted Property have been omitted or undervalued m any preced­

ing year; such entry being for the year or years 

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

6-c.Subd,3 
Rights Not 
Affected 

originally omitted. 

A time limit of six years is herein provided for 
entry of omitted propert,: in the reco~ds; 9:11d for 
correction of the valuation or class1ficat1on 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 correction of assessed value 
thereof by the county auditor are not affected. In 
the case of rights adversely affected by action of 

the auditor, application may be 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 
Classific:ation 
of Property 

9-a. Subdivision 2, 
Closs 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. 

Dutie!l 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 ancl true value, Unmined ore to he assessed 
with and as. part of real estate where same is lo­
cated. Underground ore ( ore mined by under• 
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g1'ound methods) and placed in stockpile after August 1 
and before the next May 1 ••• for 2 taxable years after 
shall be listed and assessed in the district wl~ere mine' 
mined rate, Ore and land to be valued separately. 

9-b. Closs 1-a 
Ore Processed 
Within Minnesota 

10. M. S. 1953 
Sec.273 
Subdivisions 1 & 2 
Definitions 

10-o. Subdivision 3 
Deposit 

10-b. Subdivision 4 
Low-Grode Iron­
Bearing Formations 

All direct products of the blast and 
furnaces that are utilized in the for1 
and are not further processed, aha 
class 1-a, and shall be valued and asse 
of the full and true value thereof. 

. .. The following words, terms an 
purposes of Sections 273.14 to 273., 
these meanings: "person" may be 
co-partnership, company, joint sto 
corporation, or association. 

A body of iron-bearing materials b 
a unit. 

Commercial iron bearing deposits, 
paint rock, located below surface, w. 
natural state need beneficfation to m 
for use; and which then produce, in t 

50% of the original tonnage of crude ore material deli 
treating plant; and which must he mined using g · · · en" 
metallurgical practice to produce such concentrate. 

10-c. Subdivision 5 
Beneficiation 

10-d. Subdivision G 
Concentrates 

10-e. Subdivision 7 
Tonnage Recovery 

11. M. S. 1953 
Sec. 273.15 
Classifications 

The process of concentrating that 
crude ore entering the heneficiating: 
moval of silica and moistm·e therefro 

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

Ratio of weight of concentrate ~ 
crude ore entering heneficiating pla' 

Low-grade iron-hearing formatio : 
Sec. 273.14 are classified according' 
ratio, as follows: 

of Low-Grade For tonnage recovery between i 
Iron Ore the assessed value is 48 ½ % of full 

. For tonnage recovery between· 
assessed value is 47% of full and true. 

For each further drop of 1 % in tonnage recovery, th 
of assessed to full and true value is to he cut another · 
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ground methods) and placed in stockpile after August l of any year 
and before the next May 1 ... for 2 taxable years aftel' being mined, 
shall be listed and assessed in the dietrict where mined, at ite un­
mined rate. Ore and land to he valued separately. 

9-b. Class 1-a All direct products of tl1e blast and open hearth 
Ore Processed furnaces that are utilized in the form produced, 
Within Minnesota and are not further processed, ehall constitute 

10. M. S. 1953 
Sec. 273 
Subdivisions 1 & 2 
Definitions 

10-a. Subdivision 3 
Deposit 

10-b. Subdivision 4 
Low-Grade Iron­
Bearing Formations 

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

... The following words, terms and phrases, for 
purposes of Sections 273.14 to 273.16, are given 
these meanings: "person" may be an individual1 
co-partnership, company, joint stock company1 
corporation, or association. · 

A body of iron-bearing materials best mined as 
a unit. 

Commercial iron bearing deposits, exclusive of 
paint rock, located below surface, which in their 
natural state need beneficiation to make them fit 
for use; and which then produce1 in tons, less than 

50% of the original tonnage of crude ore material delivered fo 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 

10-e. Subdivision 7 
Tonnage Recovery 

11. M. S. 1953 
Sec. 273.15 
Classifications 

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 he fit for blast furnace use. 

Ratio of weight of concentrate to weight of 
crude ore entering heneficiating plant, 

Low-grade iron-hearing fo1•mations defined in 
Sec. 273,14 are classified acco1·ding to recovery 
ratio, as follows: 

of Low-Grade For tonnage recovery between 49 and 50%, 
Iron Ore 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 he ·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 1mch iormations, is to be assessed as other-, . 
wise provided by law. 
12. M. S. 1953 Classifications of iron-bearing formations un-
Sec. 273.16 der Sections 273.14 to 273.16 are to be deter-
Determination of mined as follows: 
Cfassification Anyone mining low-grade ore such as above 

described whose tonnage recovery of concentrate 
for a taxable year has been below 50%, ma! file. a petitio~ with th_e 
Commissioner of Taxation, requesting class1ficahon of their deposit 
under the provisions of Sections 273.14 to 273.16. The tnpayer 
must furnish such data and information 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 1·eferred 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 disapprove such report. If a reclassi• 
ii.cation is made covering such deposit, the Commissioner of Taxa• 
tion bas to give appropriate notice thereof to the 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 thne to time, upon request of the Commissioner of Taxation, 
or upon further 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 lif?ous, 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, fol' tax purposes, as belonging to the 
current holder thereof. 

The ad valorem ~ goe~ 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 Minnesota, 
Article IX 
Section 1 

OCCUPATION TAX 

· Following the fundamental provis 
IX, Section 1 of the Constitution, t 
to tax shall never be suspended, 
away, comes the specific provision, • 
for the occupation tax. 

2. Section 1-A The constitution provides that an 
Providing for in the business of mining or produ 
Occupation Tax o:r other ores h1 this State, shall pa 
(a) Occupation Tax of Minnesota an occupation ta."' on· 
Not a "Lieu Tax" of all ores mined or produced, whic. 
(b) Time of in addition to all other taxes provid 
Payment of tax to be due and payable from such 
Occupation Tax May l of the calendar year ne:xt. 

mining or producing thereof. · 

(c} Valuation 
of Ore as Basis 
of Tax 

The valuation of ore for the p 
mining the amount of tax to be paid• 
tained in the manner and method 
law. (Method to be described later. 

(d) Apportionment Funds derived from the tax. here" 
of Occupation Tax shall be apportioned: 50% to the 

Revenue Fund, 40% to the P 
Fund, and 10% to the Permanent Univeraity F'und. . 

3. M. S. 1953 This section repeats the pro ·o · 
Sec. 298:01 Article IX, of the State con!:ltituti 
Occupatro~ Tax of the occupation tax by produce 
on Producing Ores in Minnesota; and states the rate· 

11 % for 194 7 and each year there 
on the valuation of ores mined or p:roduced by any 
the preceding calendar year. 

4. M. S. 1953 This section sets forth: "Notwi 
Sec: 298.011 provisions of Section 1-A of Artier' 
Vahd~ted. by the stitution, a portion of the pl'oceeds 
Constitutional lion tax., on the valuation of all '. 
Amendment to produced, • • • equal to the pro · ; 
Art. IX, Sec, l 1% on such valuation ••• shall h 
Adopted Nov. 27, Veterans' Compensation FUJ1d be£ 
1950. Vete~ans' ing funds derived from the occ 
Compensation Fund apportioned by Sec. 1-A of Article 

stitution." 

This amendment when approve 
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DIGEST OF MINNESOTA LAWS 

OCCUPATION TAX 
Following the fundamental provision in Article 

IX, Section 1 of the Constitution, that th~ 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 
Providing for in the business of mining or producing iron ore 
Occupation Tax or 0th.er 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 by law, said 
Payment of tax to be due and payable from such person ..• on 
Occupatioit Tax May 1 of the calendar year next following the 

mining or producing thereof. 

(c) 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) Apportionment Funds derived from the tax herein provided for 
bfOccupaiion Tax shall be apportioned: 50o/0 t@. the St!!te General 

Re'venue 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 Tax of the occupation tax by producers of iron o:re 
on Producing Ores in Minnesota; and states the rate of such tax as 

11% for 1947 and each year thereafter, computed 
on the valuation of ores mined or 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 1-A of Article 9 0£ the con• 
Valid~ted. by the stitution, a portion of the proceeds ofthe occupa• 
Constitutional tion tax, on the valuation of all ores mined or 
Amendment to produced, . . • equal to the proceeds of a UlX of 
Art. IX, Sec, 1 1 % on such valuation ..• shall be paid into t!-0 

Adopted Nov. 27, Veterans' Compensation Fund before the remain• 
1950. Veterans' ing funds de1.-ived from the occupation tax: are 
Compensation Fund apportioned by Sec. 1-A of Article IX of the con• 

stitution," 

This amendment when approved by the people 
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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 

DIGEST OF MINNESOTA LAWS 

The law specifies tl1e value of the ore, where 
brought to the surface of the earth, as the basis 
of the tax; "such value to he determined by 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. 

9. M. S. 1953 Producers of iron ore are required hereby to 
Sec. 298.05 file, on or before March l of each yea'I.·, witb the 
Mining Companies Commissioner of Taxation, under oath, a reportt 
to Report Annually in such form and containing such information 
, . as the Commissioner may :require, covering the 
operatmns af cud1 0£ their mines during tbe preceding calendar year, 

10. M. S. 1953 Upon receipt by the Commissioner of Taxation 
Sec. 298.06 of such report, he shall determine ... whether the 
Commissioner to report is correct or not· and if found correct; he 
Determine Tax must, on or before Ma; 1, determine the amount 

of tax due from each person. 

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

12. M. S. 1953 
Sec. 298.08 
Procedure When 
No Report ls 
Filed. Penalty 

... If the report is found by the Commissioner 
to be incorrect , .. he shall :find and determine the 
amount of tax. due from such person. 

:B:f any iron ore producer in Minnesota fails to 
make the report as required under Sec. 298.05, at 
the time and· in the manner therein provided, the 
Commissioner of Taxation shall , •• ascertain the 
kind and amount of ore mined or produced, to• 
gether with its valuation and determine the 

~o~t of the tax due. • •. There shall be added thereto a penalty 
or failure to report, equal to 10% of the tax imposed, to be treated 

as part of the tax. 
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2. M. s. 1953 
Sec. 299.0J 1 
Veterans' Bonus 
Tax on Royalties 

DIGEST Of MINNESOTA LAWS 

This new section provides for a l % tax on all 
royalty received in each calendar year a.ftet 1948, 
in addition to the 11 % tax levied by Section 
299.01. Proceeds of this JI.% tax are deposited in 
the state treasu1y 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 
0£ taxes thei'etofote levied and unpaid. 

3. M. S. 1953 Royalty, as he:n.-e 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 

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

calendar year; 
may require . 

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 on or before Febru­
ary 1 of each year, reporting the amount of royalty 
received by such l'ecipient during the preceding 

also such other information as the Commissioner 

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

This section prescribes the duty of every person 
paying royalty, on or before February 11 to file 
with the Commissioner a report covering the pre­
ceding calendar year, showing 

(1) the number of tons mined from each tract 
0£ 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 This section provides for the dete.rnrlnation, by 
Sec. 299.05 the Commissioner, of the amount of tax due; and, 
Tax on Royalties on or before May 1 of each year, he is to make a 
Assessment by certificate of tax due, and the amount paid there-
Commissioner on; and file one copy of the certificate with the 

" State Auditor on or before May 1 0£ each year, 
and one copy with the State Treasurer. 
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7. M. S. 1953 
Sec. 299.08 
Lien of Tax 

This section makes the royalty tax a specific 
lien upon the land from which the ore is removed 
and provides that every person paying royalt~ to 
another which is subject to the tax, shall with­

hold the amount of the tax upon such royalty and remit the same to 
the State Treasurer. 
8. M. S. 1953 The proceeds of the 11 % royalty tax are credited 
Sec. 299.13 to the State General Revenue Fund. 

1. M. S. 1953 
Sec. 298.23 
Taconite and 

TACONITE AND IRON SULPHIDES 
Taconite: ferruginous chert, compact, siliceous, 

:fine-grained and hard, which cannot be made 
merchantable by simple methods of heneficiation. 

Iron Sulphides 
Defined 

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

chantable except by methods beyond ordinary washing. 

2. M. S. 1953 
Sec, 298.24 

3. M. s. 1953 
Sec. 298.25 
Additional Taxes 

4. M. S. 1953 
Sec. 298.26 
Tax on Unmined 
Taconite or 
Iron Sulphides 

This section provides for 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 1% 
tl1at the iron content of the eoncentrata axcce<l.s 
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 except those 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 a tax on the unmined taconite or iron sul­
phides at the mill rate prevailing in the trucing 
district, with the provision that tl1e tax shall not 
exceed $1.00 per acre, 

5. M. S. 1953 This section specifies that the tax provided by 
Sec. 298.27 Section 298,24 is to be collected and paid in the 
Collection and same manner and at the same time as provided 
Payment of Tax ~y law for payment of occupation tax. The same 

. . 1s true as to. form and manner of filing of reports; 
as to ~earmgs; and as to collection of the tax, including provisions for 
penalties and for appeals. 
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Sec. 298.28 
Apportionment 
of Proceeds 
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The Taconite Tax is. distributed as foll 
One-fourth to city, village or town 
One-fourth to the school district· 
One-fourth to the county; · ' 
One-fourth to the State. 

EXEMPTION FROM INCOME TAX-M. S. 1953, Section 2 

(2). Corpora~i~ns, individuals, estates, and trusts engag · 
~usm:ss .o~ nnnmg or producing iron ore; but if any such 
t10~, . mdividual! estate, or trust engages in any other b 
~ct1V1ty or has mcome from any property not used in sue 
it shall be subject to this tax computed on the net income 
prop~rty or such ot~er business or activity. Royalty (as 
Secti~~ 299.02), sh8!1 not be considered as income from th 
of nunmg or producmg iron ore within the meaning of t · 
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Apportionment 
of Proceeds 
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The Taconite Tax is distributed as follows: 
One-fourth to city, village or town; 
One-fourth to the school district; 
One-fourth to the county; 
One-fourth to the State. 

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

(2) Corporations, individuals, estates, and trusts engaged in the 
business of mining or producing iron ore; but if any such corpora­
tion, individual, estate, or trust engages in any other business or 
activity or has income from any property not used in such business 
it shall be subject to this tax computed on the net income from such 
property or such other business or 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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M. S. 1953 
Sec. 273.11 
Valuation of 
Property 

ADMINISTRATION 

AD VALOREM TAX 
This section reads. in part as follows 

erty shall be assessed at its full and t 
money ..•. In valuing property upon · 
is a mine or quarry, it shall be val1 
price as such property, including t 

quarry, would sell for at a fair, voluntary sale, for cash;, 

M. S. 1953 "Iron ore, whether mined or un 
Sec. 273.13 constitute Class One and shall be val 
Classification sessed at 50 per cent of its full and tru 

of Property 
Subdiv. 2 
Class I 

Not enough sales of iron ore proper 
made to establish any dependable b 
For this reason other methods had to 
obtain the proper and fair value of s 

for purposes of taxation. 

The members of early tax commissions in Minnesota ga 
lem a great deal of time and study. One of their first · 
the question of how to insure the reasonably correct dete 
the amount and grade of ore in the· many mineral 
Minnesota, 

For Details of this 
Agreement See 
Section on 
"Reserves" 

The 1909 agreement made by the 
sion and the Board of Regeiits'o · the 
Minnesota has proved to be a mos o 
tion of that problem. The work done 
Tax Commissions and for the present 

of Taxation by the School of Mines of the University . 
acting as engineers for the Department of Taxation in 
mates of ore reserves has been of great value to the Stat. 

The Tax Commission of 1908, in their method of cl 
iron ore deposits for determination of value for tax, ~ 
somewhat s:hnilar to that in use today. Assuming a lif 
and a discount rate of 4 % , * they valued the iron o 
that time; and; based on these results, developed what 
the "Class Rate" system. This first valuation include 
classes. Later the number of classes was increased ton•' 

The highest class rate was 33 cents per ton (asses 
open pit ore of high grade that could be developed and 
cost. From that top rate; the other 1·ates on open pit ore 
ward, based on the grade of ore and costs of mining. S' 
* Compounded annually. The factor for 20 years nt 4-% compounded nnnunlly 
the same ns the Hoakold factor for 25 years nt 6% and So/o (.4575). 

37 



ii 
j 

r 

-l "' 

M. S. 1953 
Sec. 273.11 
Valuation of 
Property 

ADMINISTRATION OF LAWS 

AD VAlOREM TAX 
This section reads in part as follows: "All prop­

erty shall be assessed at its full and true value in 
money .... In valuing property upon which there 
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 
Subdiv. 2 
Class I 

Not enough sales of iron ore property have been 
made to establish any dependable basis of value. 
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 in 
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 £or the former 

Tax Commissions and £or 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 great 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 
:h Compounded annually. The factor for 20 years at 4% comJ)ounded annually is ,4564, or nearly 

e same ns the Hoskold factor for 25 years at 6% and 3% (,4675), 
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were several classes of underground ore, the rates grading downward 
from 24 cents as the assessed value of ore Jn the ground. Over. the 
years there were four horizontal increases m all class rates on iron 
ore, :ach adding 5% to the former rates. These increases ~~re made 
in the years 1910, 1912; 1914, and 19~0. By !920, t1;e ongmal rate 
of 33 cents, first applied to open pit ore m 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 
Tax 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 propertie~ for taxation, 
and the decision was affirmed by the Supreme Court m 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 formula 
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 ]!lake 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 SD?,all number of open pit reserves having mainly 
low grade ores, with high development costs, it was found that the 
present worth method showed n~ value, or at best a small value. In 
the case of underground properties1 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 
rates, usually a decrease from the former class rates, based o 
content of the ore. 

Marginal 
Properties 

In the case of a few low-grade open pi 
some of which contain large tonnages, 
very high estimated development costs, 

were what are referred to in the 1934 court case as ''upse 
trary "lump sum" values. With the rapid advances bein · 
furnace techniques, and in improved methods of. bene:fi 
could not be said that any sizable iron ore deposit had 
However, no calculation by present worth methods would 
stantial value. Therefore, in the case of such a property, a 
value is recommended to the Commissioner by his mining 
and, when given his approval, is certified to the county a 

Form No. 110 It is estimated that well over 80% 
Dept. Taxation serve tonnage in St. Louis County, incl 

of the direct shipping ore, is being val 
present worth method, under the Hoskold formula, her 
plained. Two copies of form 110 showing the actual wor 
the May 1, 1952 valuations, one on an active mine, and th 
a reserve property, are shown on pages 49 to 54, inclusive. 

Existing Laws The 13 sections of Minnesota Jaw. 
to the ad valorem tax on iron ore Ii e h 

summarized. These sections form the foundation for wha 
the Mining Division of the Department of Taxation, in w 
detailed valuations of the principal mineral properties. Th 
then recommend to the Commissioner the results of their 

Preliminary In the preliminary discussions pre 
Discussions valuations, also in the progress of the , 

ters of purely technical knowledge or · 
are decided by the engineers. Any matters involving policy a. 
to the Commissioner.1 

Procedure in Reference is now m:ade. to form 110,· 
Calculations 1 of the valuation form of this report. A· 
of Value left are: the name of the mining co 

. controls the property being valued, the 
mme, or of the mineral property (if undeveloped), and t 
~he tax district in which the property is situated. At the ' 
1~ shown the legal description, including the subdivision 
s10ns, also the section, township and range numbers. 
(1) Thua the Mining DMaion, working with the Commissioner of Taxation 
ngmlniatrntlon of the Minnesota laws affecting vnluntlon of iron ore• also acting · 
t 8d rVulllllngs of the Supreme Court in the case of State vs Oliver Mining C!>, (1 
an age of Aurora, et al., va, Commissioner, (21'7 Minn, 

0

64). ' 
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. all of the presently 
u1a makes use of two 
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the capital return rate, 
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· e value. The factors to 
· rms of years are shown 
'dbook, and need not be 

necessity a gradual one. 
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ound property, and on 
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, it was found that the 

at best a small value. In 
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· s, a lower rate was estab­
'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 o~ the iron 
content of the ore. 

Marginal 
Pr<>perties 

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 beneficiation, 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 In the preliminary discussions preceding the 
Discussions 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 Comnrissioner.1 

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 name of 
~he tax district in which the property is situated. At the upper rig~t 
IS shown the legal description, including the subdivision or subdivi­
sions, also the section, township and range numbers. 
(l) Thus ~he '.Mining Division, working with the Commissioner of Taxation, carries out ~he 
t~li::i~tration of the Minnesota laws affecting valuation of iron ore: alao acting in accord with d ~1[?1?B off Athe Supreme Court in the case of State vs. Oliver Mining Co, (198 Minn, 385) 
an age o urora, et al, vs. Commissioner, (217 Minn, 04). 
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Nexc comes the date of the calculation, taken at May 1 of the yeai· 
of the valuation. 

Part 1 of the calculation is headed: ESTIMATED FUTURE JN. 
COME PER TON. 

The :first item, A, Reserve Tonnage in Ground, is next sho,vn 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 underground om, 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 hy the 
School of Mines for May 1 of the current year, or (b) that last detel'­
mined by the School of Mines, corrected by shipments from the date 
of their latest estimate to May 1 of the cmrent year. 

Exceptions The foregoing is the general procedme. 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 eqttalization for the 
current year, the company's increased :figure has been used for that 
one year, and then corrected o:r 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 decre;:tse in tonnage as shown by 
mining company estimates beyond that due to shipments, to maI,e 
downward changes without a School of Mines review of the property 
in the cuuent 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 ore 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 apa1't. 
At the request of the Commissioner, the owners agreed to a.n arbi­
trary estimate of ore in the half mile strip that had not been drilled, 
thereby adding substlmtially to the mineral valuation of that year. 
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 Erie Market 
Calculations of Value Per ton. This term has been in use for many 
Value years. The best reason fo1• its use is that the greatM 

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 distances from 
at greatly different costs for :railroad freight. But th 
stable ore value, accepted by both buyers and sellers 
lake Erie Value port of transfer, which, in most cas 

,, 0 Erie Port. Ore values are quoted t 
or re vessel and are accepted as :freely 
wheat or corn on the Duluth or Chicago Board of Tra 
of livestock. at South St. Paul, Chicago, or Omaha. 

For reasons of business economy, the ore price set, 
each year, generally holds throughout the year. S 
claimed that certain mines are operated on too narr 
work without knowledge of the value of standard ore 
far in advance. For reasons of budget and intelligent pl 
guaranteed for a year is desirable to the mine opera 
making company and the State of Minnesota, 

Viuues are quoted on old Range ore, including the' 
Michigan and on the Vermilion Range 0£ Minnesot 
Mesabi and Cuyuna Ranges are in one group as Mesa 
Mesabi non-Bessemer, and are quoted; and this grou 
Fillmore County. · 

Dried Iron vs. For the year 1952, the quoted m 
Natut"af Iron $9.05 per gross ton at Lake Erie m 

of Mesabi non-BeBsenaer u:i.!fi cunt 
of natural iron. The first thing done with a 5-£oot m 
after it has been collected at the drill, is to dry it at 
content in its dried state is fairly dependable.i But 
analysis made by the chemist mclud.es the percentage 
£o~d by the loss in :Veight on drying. If the ore sample, 
weighs 10 lbs, and 1ts dry weight is 9 lbs., the loss is 
of the _weJght ?f the ori~nal ore. Then, if the analysis: 
metalh<: rron m the dried ore, the engineer multiplie · 
90% \Smee ~0% of !h~ original o:te was water), and t 
54 % , 1s the natural iron content of the ore. ' 

At the top of sheet 2 of form 1.10 is space for enterin 
tonnages of ore in ~he mine, as reported by the School' 
the average analysis oJ each tonnage; and the compli 
nage ~f B~ssemer ore w1ih its average analysis;3 the total 
?re with its average analysis, also the manganiferous · 
1s entered on a separate line, with its average analysis. 
(2) Analysis ipc\udes• 1 Dried· • 2 Pl h · • 
tu1·e. From NoB. l and 6 the n \~rni • ·, '?SP orus; 3, $!!lea: 4, .Alumma: 5, 
( 8) In some of the old , d il • n . a mm 1s computed. 
sampled, that pnl;t o;f tiJ~ s1li~1:lf• 1thhas beenh!ound £1:om the 1ma1yaes of the 
separated out and w h d m. e ore w en washed up from the bottom o 
lower in silica and hf h~ ~way m the process of recovering the ore .anmp 
the ground. This dlffeien!e ~a~rin, thf n the actual average silica nnd iron c 
error in silica, More recent drill' rom, ½')1, to 2% or :more in metallic iron, 

mg, uamg 1mptoved methods of .anmple recover:,,, 
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to various furnaces, at widely varying distances from Lake E1ie, and 
at greatly different costs for railroad freight. But the one point of 
stable ore value, accepted by both buyers and sellers of ore, is the 

. po1·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 corn 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 operators 
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 to the mine operator, the steel­
making company and the State of Minnesota. 

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. For the year 1952, the quoted market value of 
Natural Iron $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 complete 
analysis made by the chemist includes the percentage of moisture as 
found by the loss in weight on drying. If the ore sample, before drying, 
weighs 10 lbs. and its dry weight is 9 lbs,, the loss is 1 lb., or 10% 
of the weight of the original ore. Then, if the analysis shows 60% in 
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 different 
tonnages of ore in the mine, as reported by the School of Minesi and 
the average analysis of each tonnage; and the computed total ton• 
nage ~f B7ssemer ore with it~ average analysis;8 the total non-Be~semer 
?re with its average analysis, also the manganiferous grade, if any, 
1s entered on a separate line, with its average analysis. 
?1 AFrnalysis i)lcludes: 1 Dried iron: ~- Phosphorus: 3, Silica: 4, Alumina; t;, l\1angnnese; 6, MoiS• 
ure. om Nos. 1 and 6, the natural u:on ls computed, 
(S) 1nlthe of the older drilling, it has bllen found from the analyses of the ore when mined and 
snmp \ 'd at part of the silica in the ore when washed up from the bottom of the drill•hole, was 
!epara. e !J!'t and WB;Shed 1_1,w~y in the process of recovering the ore sample, leaying a sample 
t~:e\ m 8j11<;;i; ,andqffhigher m iron, than the actual average silica and iron content of tl,e ore, in 

g ,oun, : is I erence r!'n from %.% to 2% or more in metallfc iron, with a correspo
nd

mg 
error m stl1ca. More recent drilling, using Improved methods of snm);)le rccovecy, gives closei- res11Jts, 
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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, bene:ficiation 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
vanc~ structure drilling, hence the need of any revision of drill analy­
sis will gradually disappear. 
Year 1952 Taken 
as Example 

In the valuations made in 1952, the arithmeti­
cal average of the non-Bessemer price for the years 
1948, '49, '50, '51 and '52 was $7.654. The 1952 
~ake Erie non-Bessemer value of 51.50% natural 
rron 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 this re­
port. The question has been asked: Why use an ore 

value in 1952 valuations that is $1.40 less than 
the actual 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
tion, which has to be certified to the county auditor on or before 
Novembe1· 15 of each year. Therefore, to be consistent use is made 
of ore values, and operating and transportation costs, 

1
for the same 

tenn of years. 

While it 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 , 
year period. 

Profit Per Ton What is important is a £air estim 
is known as the "profit spread," or av 

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

Value of Ore The value of the ore at Lower Lak 
ing been found by the use of the usu 

or penalties for structure and premiums for low phosph 
(in the case of Bessemer ore); and the penalties for low · 
silica; the value of each grade or group of ore is exten 
weighted average value is then computed for the total res 
the mine. 

Before entering this value on line B, the allowance of 
for shrinkage, an allowance made uniformly to all com 

Operating Costs Having determined the value of the 
Erie, the next step is to determine th 

costs, to arrive at the net value. , 

Active Mines If the mine being valued is an activ 
several years' record of shipments,. a 

is made of the .records of that mine and also of other 
over the preceding four years, as shown by repo' · · ma 
minations of the occupation tax. 

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

C-4 Cost per ton for development; 
Development date of the valuation, is found by m 

. . number ~f cubic yards of remainin 
o! ~o?k stnppmg by the umt cost of each for the 5-yea 
?1v1?mg the.result by the total number of tons of open pi 
mg m the mme on May 1 of the current year. 

C-5 Items C-1 to C-4 and item C-6 h 
cussed. Item C-5, MINE PLANT is 

range average cost for the 5-year period. 
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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 
1s 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 FREIGllT. The above estimated costs averaged 
Miscellaneous for the 5-year period 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 
o! ~o?k. stnpping by the unit cost of each for the 5~year period; and 
~vi?mg the.result by the total number of tons of open pit ore remain­
mg m the mme 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 Item C-7, MARKET!NG EXPENSE, has. been 
given an allowance, uniform to all companies· at 
5 cents per ton. 

C-8 Item C-8, SOCIAL SECURITY TAXJES were 
originally computed at an average cost of 2 cents 

per ton for open pit ore, and 6 cents per ton for underground ore, and 
that allowance has been made uniformly in all present worth calcula­
tions by the Department of Taxation up to and including 1952. 

C-9 Item C-9, AID VALOREM TAX lFOR OPERAT-
ING PEJ1.m:m. This tax is computed by a formula 

involving the use of the factors tabulated at the top of sheet 3 of fol'ln 
No. 110. 

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

L, tax period, varies with the estimated operating life of the mine 
being valued. 

M, the mill rate divided by 1000.4 The estimated mill mte being 
145 mills, Mwould be .145. 

F, the Hosk.old factor, depends on the range life term used in the 
valuation. 

This is gradually decreasing as the ore is being depleted. The term 
used in 1952 was 30 years:5 

P, the Lake Erie value of oi-e, has already been discussed. 
C, includes cost items C-1 to C-8, plus interest (C-12). 
S, includes C-1 to C-8 only. 
D, or depletion, taken at 15% of gross mine value. 
B, the reciprocal of the operating life. That is, the percentage of 

the operating life that applies to the operations of the one calen­
dar year. 

The foregoing items are included in varying proportions, in the 
somewhat involved formula for the tax. It was found necessary to 
include all of the factors that in any way affect the tax. The formula 
has been held by some as being too complicated. It was worked out 
by Mr. McAdams, the present Chief Mining Engineer of the Depart­
ment of Taxation, and has been in use for the past eight years. 

C-10 Item C-10 is the occupation tax allowance, ob-
tained by the method outlined on sheet 3 of form 

No. 110. Here are deducted from the market value of ore, as used on 
sheet 1, the sum of items C-1 to C-9 inclusive. Item C-9 is computed 
as directed in Minn. Statutes 1951, Section 298.03, paragraph (5): 
(4) To reduce mills to decimal part o! $1,00, 
(5) The ;Cnctor for 30 ycnrs, nt 6% nnd 3%, la ,41142. 
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"A percentage of the ad valorem taxes .•. equal to t 
that the tons mined or produced during such year bear 
tonnage in the mine." Actually, assuming an av~ra~~ , 
tion per year for the term of years entered opposite Na 
ing Life" at bottom of sheet 3; and if that number o 
then 1/10 of the ad valorem tax would be the part ·8!} 
The sum of those 9 items, taken from the Lake Ene 
what is te1med "profit." While the rate of the occupatio 
after the labor credit allowance, the average rate is 10.5 
ance actually deducted, as indicated under item C-10, 
form 110. 

C-11 
Federal 
Income Tax 

The 1952 Federal tax rate was 5 
culation form also appears on shee · 
computing the depletion allowance, · 
Lake Erie value of ore the items of ~ 

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

Then from the Lake Erie market value of ore is tak 
items C-1 to C-10 nlus the depletion allowance,leaving 
Federal tax. This,~ multiplied by the current raft of 
Federal tax per ton. 

C-12 Interest on development, plant 
Interest capital. The method of computing 

given near the bottom of sheet 3 
Note that the interest rate was set at 5% by the Board o, 
in 1943. Costs for development and plant are entered. 
of the form. The total of these two costs is next mul 
times 50% of ilie operating life, plus>t' one, giving t 
plant and development, to be entered in the table at th 

The form shows, on sheet 3, below the computation 
plant and development, the method of figuring the inte 
ing capital. What has been done more recently was to ta 
as worked out on a large number of operating mines, or 
per ton, and enter that figure in the small table at the 
3. Adding that ·to the interest allowed for developme 
from the table above, gives the total allowance for intere 
ment, plant and working capital. 
• It is nasumed that the interest charge on plnnt and development will decl 
the mine life, The total of the annual Interest charges is computed by the 
formula for the summation of a series. 
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ADMINISTRATION OF LAWS 

"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 Operat­
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, £or 
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 tlle net profit, 
the latter is used as the depletion allowance instead of 15% of the 
gross value, 

Then from the Lake Erie market value of ore is taken the sum of 
items C-1 to C-10 plus the depletion allowance, leaving net profit £or 
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 is 

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. 
* It i~ ass~med that the interest charge on plant nnd development will decline unitonnly 

0.V;j 
the mine life. The total. of the annual Interest charges is computed by the slmPle arithmetic 
formula !or the summation of a series. 
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ADMINISTRATION OF LAWS 

D These various items having been entered on 
sheet 1 their totals entered opposite D and sub­

tracted from B the mark;t 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 $.41142; 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 being no inactive taxes; and H is the same as F. Also, 
since there is no period of deferment, I is the same as F. Then the 
full and true value (J) is the product of A, the tonnage in reserve, 
by the :final computed present worth per ton (I); an.d the assessed 
value is 50% of 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, many of 
the cost factors will have to be obtained by study of operating mines 
in the same area, or in areas having similar physical conditions. Among 
such factors are C-1 to C-5; (Mining, Beneficiation, Miscellaneous 
Costs, Development, an~ Plant); C-9 (Ad valorem tax for operating 
period); C-10 (Occupation Tax); C-11, (Federal Income Tax, involv­
ing items C-1 to C-10); and C-12, (interest on Development, Plant 
and Working Capital); Item C-6; (Transportation & Marine Insur­
ance); and Item C-7, (Marketing Expense) are uniform for all mines, 
whether active or reserve properties. Item C-8 (Social Security Taxes) 
roaY be taken at the Range average, 

The main difference in procedure is in Part II the computation of 
present worth. Here, assuming a ~an~e Life of '30 years on May 1, 
1952, the three-year deferment penod IS used as the average time for 
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 
the factor for 27 years, .43798, as compared to the 30-y 
6% and 3% or .41142. 

Next, the inactive tax, at a rate below that for the , 
is computed for the 3-year inactive period assumed fo 
velopment, and entered opposite G. This is subtracted­
ing H, the balance before deferment at 5%, To this bal 
the deferment factor of .86384 (the factor for 3 years a. 
the result I, the final present worth per ton. Then t 
item A, (number of tons in reserve) by I, the present v,; 
gives the final full and true total value. 

Following the first calculations of value of the vari 
deposits by the Mining Division, informal discussions 
the engineers of the several mining companies. There · 
of the different items of cost, and where there are 
errors, it may· be necessary to make certain changes._ 
stated, questions involving matters of policy are referre 
missioner. Minor differences of opinion or judgment 
adjusted between engineers. 

The time of the annual hearings before the Co 
mineral property valuations is usually set about Octob 
of the tentative valuations are mailed out to the com 
five days before the date of the hearing, and usually an 
to allow a week or ten days. In cases where th e · is. 
assessed value, beyond that due to mining of ore, in c 
notice has to be sent to the city, town, or village whe 
is located, also to the school district, and to the co.unty, 

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

They then make their recommendations of assesse 
Commissioner. When approved by the Commissioner, 
are certified to the auditor of the county in which th 
located. 

. It ~h?~d be emphasized that the work of the engin 
~g D1~1on h:15 to do with valuing the iron ore properti 
mg th.elf findmgs to the Commissioner of Taxation. 
made m the county, and its subdivisions, where the ore 
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' 1!5 p~n. t.mtere,4 ,Qn 
BiJFQ_$Jt,e ft ~mi §t{h~ 
J ttt~ ~m1:t trr 'J.1E; 
. ;A:J~tiYW filf:l?fff!) 

mm Jtem F, fa,~.4 t>! ~in.g th,e R<>ikQld f~tor fur 2!i yean,, m'°3 
1,Jie, i'1-,<:W1 fq1 !J7 y~rfo, /43708, a.i1 ~mpared to the 30-year factor at 
A$% 1m413% i)"t At142, 

'!i#t:t
1 

-th.e hm.~tiv~ w.i, at a t'ate below that for the active mines, 
f~ cmnpl!t&d fen: thf1 3-1143:r ,fu.aetive . period assumed for time of de­
W,1,iJ.opment, t1ml miwrP-d .oppoairo G; This is subtracted from F, leav­
ing U

1 
Uw balam'J} befow doierm.cnt .at 0%, To this balance is applied 

the ,Merm.~nt footm; of ,86384 (the factor for 3 years at 5%), givmg 
thf- r~1mlt !, ·the final pre.'3ent worth per ton. Then the product of 
jt,em At (numbo:r of tmm in. rm1crvc) by I, the present worth per ton, 
~ivt1~ tha :flool fuU and true total value, 

f Qll.QwJn~ tho fir&t calculations of value of the various major ore 
ttepr.mim by tho Mining Divioion, informal discussions are held with 
tha Pn~inrmr& of. tha flCVtirlll mining companies. There jg a discussion 
of thi difforont itcma of coat, and where there are any apparent 
13'f.'fAfll

1 
lt may bi;; lUlOPflfllUo/ to muke certain obanges .. As has been 

Af:flted, q.ue~1;iono involving matters of policy are referred to the Com­
mifl1llPntir, Minor differences of opinion or judgment can usually be 
fliUm~ttitl lwt.wccn ens{noers, 

The tinw of t11e P.nmml hearings before the Commissionerr on 
mineml property vol\mtiom1 is usttally set about October 20. Notices 
nt tlw t{¼ntl\.tivu vnluotions m:o mailed out to the companies at least 
tlVf\ fll\Yfl lu1fgro tho dn\iu of tlle henring, and usunlly an effort is made 
to alluw n w<mk Ol' ton days. In onses where there jg a decrease in 
i:\f1El~!lat'ltl value. hoyond. tbnt due to mining of ore, in excess of $15,000, 
:notl~ htUl. to ho ~ont ta tl:m city, town, or village whete the properly 
\a luo?\tt¼d~ lll11-Q tu th~ achool districtt and to the cQunty. 

At the :rnin~-r~l h.endn~, a teeoi:d is made- of all those present and 
fiU w th0$0 :mt~~ted l\W given nu oppom.mity t.o be heard by the 
O\>mm_l$..-ll(>lWf, A reool'\l i~ ro.nd.e of tho proceedings and the transcript 
b. \\ff.tl in :m~\in~ \'1), th~ li.st of iinnl values. In case of changes, the 
~ng,m~w. :rovil;)W th~ tmitkula.r ~oulatitmS that are involved, t.aldng 
mt~~~\mt the, p.rot~ti. by taxpas&"i or by ronnnunities~ and masfug 
~,wh ~h~\1~~ ~$: tl\~, ~s:td~ to b.e warranted.. 

Th~f· \h~n m~~ thek ~m.m~n.drttio~ of asses,,.~d "1.tlue to tlre 
C-o~:,"AO:'le~\ \\"hin ~p,.:rowd b,y th& CQ;mmissio.ner~ the yaJmmons 
:;\l \'~. ~1>;tt$<J tQ; t.ll~ ~\ldito:r \)j th~ tQttnty in whtcli the, me d~osit is 
,.Wi;"l;tv\~•, 

. lt~~\ll~ 1'~ ~~f~°z~~ tli~t the:- W(i)?.k cl: th,s, engjnis~ Q]: filie ~ 
z!,&.{)-J.~;Q1.\Q.~t.~i;l;.}W:th"l~\\~~~~-4"fi1llQ!e'p;rope~:tae~ 
~',$; tb~,,..., ik\dt',;1-¥,% t,Q, t.~~ 0'Q1!',.mz~rt~:ir d Tw~.fil:Qm. ~ ~ ~ w 
~1;~ ~ tb.~~Q~t._v,. $1.Ud its.s-i.i1:idi'ilis~llf$,.. vl.i.~ too oJ:.e' aew:i~o:cet:m 
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ADMINISTRATION Of LAWS 

Stockpiles 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 respective taxing units. 
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i, -

Dept/ of -tnatlOn - No~ 110 

COMPANY:.• ___ •...:.A:.•----------
PROPERTY: ____________ PESGRIPTION=============J 
TAX DISTRICT:..•------------

COMPUTATI 011 AS OF_Ma.r..L l 9.2.L.-OF PRESENT, ·wof\tjj 
OF ESTIMATED FUTURE INCOME FROM OPERATIOI 

261 

D TOtlll ·o.r- Itcm-e 5 604 

F. Estimated t•Ut.ure- Income (ttcm 'fl m1nun tt~.--'D"-l ___ __,_ __ l:,.:45::c.::..0--J'--.....J-..,,._.J.-

PART II: COl-!PUTATlOH OF PRESEHT WOR.TII (Range life; O,P, 30 yrs -~--

F resent. Vfort.h of Item S; 

0. P • .2L Y•><• ><-6.. $ & _t IPaotoe ..JQZ21} 
U .. G,-YN,M lll--'11t '1i IFatt01' __ ) 

0 Less lnncllvc TiC<es: 

O.P.-3-.Ycara and rctotn ac_ii 
u► G, --Years. aad roturo at_ 'l 

6.3Sl 

0602 

II l"."''-""'""-':.a:!!-"ll.S..!!!!.U!l.J!!!:•l'o!J!!!••t...Oe!l!!J!fe!J:.rm~•!!!nc!,_t ______ __j._~)$1k?-_J_-'-_J_--1-
1 Present Worth Per Ton: 

0, P. Deltrr•c-3_ Tears •<2..i 1P.,,to,, 86384 
U."G. DJJfened __ Jo:i.rs a.t-'1 (Factbr 

Assessed Value (0, P.) 23 707 !,17@ .248.3 

u.o. 23 ooo @ .oh20 

TOTAL 23 730 !,17 

11 152 

S 886,576 



ared by the Com­
at has been mined 
ay l of the assess-

he State, counties, 
local taxing dis­

. units. 

ADMINISTRATION OF LAWS 
Dopt.• ot Ttu:at!o11 - No., 110 

CQ\lPAN'f':.• ___ _::•A~•:;_ ________ _ 

PROPERTY------------- DESCRIPTION __________ _ 

TAX DISTRICT;: __________ _ 

COMPUTATION AS OF-1:!!i.Ll_ I 9~0F PRESENT. WORTH 
OF ESTIMATED FUTURE INCOME FROM OPERATION 

,~, ,. ESTIil'"'" rnTURE )•••~~ PER TOIi 

!Tl!K OPEN PIT UNDERGROUND 

A ·nn.,,,.,..,..,. "'· 1n e .M!'Y l •• ~2 23 707 $17 23 000 

D Lolm..t-'•'• "··" ''°'" P•• TM 7 o,4* 

C IR~tlmlltPd Cor;ts Pt>r- Ton: 

1.- Hhinn- 1476 
2. Jt~"nfii::111.tin"' 060 
9, tH!lt:(>llaneoua · 180 
I. hpv~tnon1tint fP11tu el 199 

µ.._JJ.J'Jl.f Uinare) 19!> 
~.il tr t4~e, Froh?bt -& Marhe lasurancn 21070 

1, Harktn1nrLJl-ii r-nqe 050 
JI, ~ticio.1 SP<:tirit T.\1:r>!l 10?0 
9 Ad V..ilnr~ITI R"'~HI. Tu for opoutlng pt>rlod 1711M 

,o-. Oeet1.1!!!.tit:!1 .. Tax ~ta. 
lt .. FMl:'ra.1 Tt!::~t- 7,111 Bu1 
12. l11tcrest 011: Oevetopnebt• Ph.at, anri 

\iqrtini? (11.[lital. 261 

D Totnl or ttem C $604 

E Estlinn.ted Thturc!- Income (Inm o mlnoo tt,em D) l Mo 

PART I J: COMPUlATJOH OF PRESENT WORTII (Range LI fe: 0,P, 30 yrs 

I' Present. Wort.h or It.em E; 

o,p,.,21_ 1 .. ,. ai.2. t &~t !Faetor~e 
6351 ~. Yf,liU;l'!t . ,, _ 'I tPactnt~ I 

G Less tnoc tlvc Toxest 

O.F.--3__lears 11nd totutri at-5..'I 
U,G. Years Md rotora at $ 06o2 

11 lnn1n.nl'!P. n, . (>nt. WQ.t.._UJ_llo_Coro Oofcment 1c7.40 
I Present Wort.ti Per Ton: 

O~P. tJe!erred--l-Ycan 1n.5_i IFaetor ,863~1! I 
U. -ci, Deterred Ycaris a.t ' (Factor I 4966 

J !Fins.I c""""uted Present Worth (Item A times hem l) 11.773,152 

Assessed Value (0,P.) 2317071511@ ,2483 S,886,S76 

u.o. 23 000 @ • 0420 966 

TOTAL 23,730,$17 S,886,576 966 
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ADMINISTRATION OF LAWS 
l'ROPERTY: --=0

A;:."-------­

() A & () 8 ORE TOHHAGES: 

COST DETAILS AND OOMPUTATIOttS 
SELLING VALUES (Per Ton)• AH ALYS ES: 

J RO Jf S I L J C: A o .. 
TO II' 8 Pho•• U11'"1, C'onc•t.a.) Qr1, .. DlllC. Ortg, OJUo 

8-08 MllV 1,. "101 ,.,. -"Ul e<nft 

Bessemer 1 Bu6 ,no "" '·' 'i6 , •• °'" 0 "" "' ,.. 
Non-Beasemor 19 66h 17 57,c; 56-'i, ,066 6,17 9,6 

Totnl ,..,n S>1 1710 ~17 

HETHOO OF HIHlttG AND QUANTITI S. INVO LY D E 

llohllllte lal•t• Lah lrb 
Jron htu.-

,_~ = l.n nn ., ., 
.1.4,,0 hB.11 7 0209 

7 lnRO,, 

!Less ·- ,n1<:I, 

f ,u- JU 

TOIS OF 01\l WlSTt IU.fltl\U.L II on STltlt'P-tU 

Open PU. Und1rgro11nd 1tueru1 Ton, C'ill• Tdh Uter.t.d Clh Td1. 

otrect Lem Ore Surrtt.r.e 
CoflCt ts (lfa:ihl Rock (Solid) I.can Ore 
Cone' ts (Jh•'I Rock (Orokell) Rock lSolld) 

Rock (Broken) 

!IC) ESTIHATEO COSTS PER TO~: OFl!H PIT UN"OERG1!0UNO 

tnM c-r HIRIKG: 
lilel.bod 111.hthl Tona c. Ost: 

P•r fq11 Toh\ 

Dlrect Ore 
Concentra.te, 

O,P •. 
Lemt ore 

Tons or Ore 

Total o .. P. l,?6 

Underground 

tlEII C•2 BEMEFI CIATION: 
(Concentratlntr. CMl!ihln~ and screentna. etc. l 
tncludlnct trans-nortot.ton, to nlant nl.ont de,:,recla.Uon 

I tnte-i:1t end trui:es on t>l ,mt .• ni:n 

ITEM C•:l HI SCELLAMEOUS: 
1 {A!hlntstrotlon-- Lent. Fire lnsurMce. \fedlcal and 
I llos""IUl• COalN!nsa.tton Stoclmllo Londlnll'. Tnxes 

on Stcckpll• aid Equl""""t. .160 

ITEM·C•lj DEVELOPllUT: 
il•,tiod &t.rll'PlJIC Cl.I ♦ Tdh c"l-~.f.•t Toh1 Ctl-\. 

Surface- 111> ~•N ?,N , ... 
ltock 

O.P, Lem ore 
SneCial Cos:ts Tona or Ore 
Total 11,1111,207 23,707,517 .199 

Shatt Md u.o. oev•I-L IS 

1'TEII C•S. PLANT: 
~ Oqen !'IL t • Tons a _19,; 

J.-nrterground $ 
,. 

Tons 1r 

-
50 

ADMINISTRATION OF 

PR0PERT1:, __ ll_A_q ______ _ 

ITEM C•~, AD VHOREH TAX PER TON (ACTIVE): 

Open P.!t. Undergrowut 
K $'11,etor IR,nln h~o11!1tor! Vah o T. La V •••• 
L Tu ulnd 10 
M HUI Rat• +- IOOO 7";0 
p P,11, Paetot ..... 
A IIIJIP ,., .. 
p lab Erie \'.Ube '7 

C c-t lo C•ff iilus C•J% ICos • du .. 10., .&cttn nerlod • s 0-J to C-1' 1 6 ) 
D Depletion '10 Gtol'I~ Value Al !ftHt 

8 Reci1:1rocal nf Oveut ht LI ft. . ,0 

Q.p, Tu r,<r ton .,161i16 C3,h8h7 - J.0070 -1- l.9u81 J .2673) • ,3140S: .26 8 
1 i ,16416 c.s~s - ,0032) 1,0910a 

U.G. tax per ton• __ _._~.,&'---------------------

IT£~ C· 10, OCCUPUJON TAX: 
)farkei Valuit or Ore, He.it a 
'Less u,~ c:-1 to c-e, lflct. 
Proportion or Real Property t'a.x 1120 

OccuP,a.tion Tnx Prorit 
7u ~ .llJ!..1 (O.P.) "'1d--< (U.G,) or Prorlt 

ITEH C•II, FEDERAL "IHO~E TAX: 
Hor'cH Value or Qre, 1t.e111 B 
~58 tro.nSPorto.Uon & Uar)(et.tng F.lpen$,: 
Oross V6lue af,c tho IUne 
Depletion -Allonnce, t~ qr Gross Valuc,-
NOtE: fr .daplet.lon allowance .at,ove eicceeds !So;;: 

or the net. profit, uso ~ or not protlt 
Market Value or Ore, tte,11 B 
Less Items. c-1 to C•lOt lnct. 
DepleUoo All01f611Ce * 

;:: :rrJ:.~::t;~:~:! lnQ~e Tu 

ITEll ·C•12, INTEREST ON OEVELOP~EKT, PLAkT I WO~KING CAPITAL: 

L!Uillk fJUilBB 

Developnent: 
Opu Ph ll'nde-rcuund Opu Pit. 11ndtrsround 

---J.22..._ ----PlMt: 
TOTAL -.l.2.S...- ----

tou 

Mining K\l.l'Clplf 
Mtscellaneous f-i--t-+-+--1 tob;a.1 ll--+--+--+-1----1 
TrnnsportaUon moublJ 
SU)JT)11C!S i~!?!:!t;lt--f--+--+-1----, 
Taxes rato 

'-nroi.:niiL-:-L-:_-:,_r_-:_-:_t-:_-_-:_-_,+_JTO~r,u.,-:l.-j-JL--,i--:.:::.-J rt----, .• {'.,'t,.-~ -,..,---:-ir-n 
Tot.al Interest Per 'fon 

1 lUnlt1g Cost :r 4,X 

lfat.ural Openun=: u re 
Average Annual Shl~~ 
A\'ero1;,'1t Wonlhlf Sh1pi:rient. 
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SfatPPINO 

tot.erlol 

Lean Ore 
Rocle SoHd 

llock (Broken) 

011!~ ~IT 

.180 

19 

UNDERGPOUIID 

ADMINISTRA'rlON OF LAWS 

PROPERTl:--"c;;A_• ________ _ 

o~: Open Plt UndorgroW\d 

H s-,1.,•tor !Rat o i-111111•.f Valli 0 ,1", ,1, P. y,1 ... 1 

L Tu eorlnd 10 

K kltl RAU+ 1000 
7 ;o 

"'~ F P.V, f'&el0f 
u 

' HLHF 
~ 

p h~t Erl• Value! 
C-,t to c:..A T>l !I; ,.u il"o ts du .. tnll' AC t lTt ...srlodl ~ 

C 
' s c-1 to c-~ 

n 0teltti0u- UH Gr011• Vahle At Hlul 0 

D Rtdnrocal of nritt1tth• Lift- ,0 

0 I' T ~ .!6416 C3,h8h7 • 3,!!o70 , l.9µ81, ,2873) e ,31.liOS ~c.,•c£26~18~--
• • ""per on • l .f .16416 (.$!16 ,. ,0032) l,09lD6 

U.li, Tnx -per Lon= ---"'~-L!lB!__ _____________________ _ 

ITE~ C•IO, OCCUPATION TAX: 
Market vlltue or OreJ )Le.:1 b 
l,ess tte/115 C-1 tQ C•Bt Incl. 
Proportion or Red l'roperty ru 1/20 

Tea 1:
0ll1:~Q~o~;:lP:~i-t __ ( (U.G,) or Proru. 

lTEH C•ll, HDERAL "IMCG~E TUl 
Wor~tt Value or Ore, lt.eq_ D 
Un transportuton & Uarket1n_g Expense 
.D.ro,!5 Y.alue .~t the !!lne 
Depletion allowani:e, .l~ or Gross Valut 
Jll)TE: Jr -depletion ~l lo·o.ncc above exceeds Pjl)< 

or th~ no\. pror1t, use OIX or nqt pron~ 
Market Value or Ore, 1 tet:t a 
Lesa lteM C:-J to C-10, incl• 
1\fpletion allO'Jllnce • 

~:_! !rb~.t2~::;~:~~~ Income Tax EW++4i 11 I 

ITEH.·C•12, INTEREST ON QEVELOP'!EKT, PLANT 1 WOR~IHG CAPITAL: 
l!.i.IW fl1Il!R.I 

Opu Pll 1Jnducro11nd O~,n Pit tlndu5ra11nd 

Developrienu 
Planl: ----.l.21....- ----

-J.95....._ ---- ---- -----lOT/J, 
~•l-~,.,;39ul1-1 __ b_,.s.:_°' • ,~ (_.2!l._Yrs, + 1) 

Coaputattorr (b x_'( X ,00 (-Yrs, + l) 

or (c) •-" • ,l'J) <---Yrs, + U 
lnt.ereat Cd) :x-_,:: x. ,00 (---·Yrs. + t) 
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lUs~ell4r1eOU5. 
Transportation 
Supplies 
1 .... 
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lOT4L 
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" Ulning Cost X 4'X 

JfaturaJ Operllf.ln:; Lt te 
Average. .\nnulll Shl1'190nt 
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ADMINISTRATION OF LAWS 
Dep~. oCTuatton ~ No. 110 

CO'.,lPAN'f: ___ "..:B_• __________ _ 

PROP;r,:an: __ ~--------- DESCRIPTION-----------

TAX DISTRICT: __________ _ 

... , 
l1El! 

A 

D 

C 

D 

E 

COMPUTATI OH AS OF. l¾v: 1 I 9..5.L._OF PRESENT WORTH 
OF ESTIMATED FUTURE IHCOMI FROM OPERATION 

,. «TIU•Te• ••ITIIO~ •••••,< O•CO TO• 

OPEN PIT UNDittGROUND 

'··---··· ffl- ·- - Mav- 1 .• i:2 '" "'" '7'7r! """ '·"" 
IT ... 1•- ..,._J_ u---•-~ ~ eL4. P ..., ___ .., __ 7 2"" 

EsHmated r.Dgts Pe .. "'"'"': 

1. H!~la, . '""" 
'1 .., ___ ,,_, -~. 1,,,: 

3 Mtncellaiu,ons ""' 
n,rrefoame11, (0··--r~1 '"" 

5 Pl&nT fr:-.,, .... n-) 1160 
a. 'D,all &- take F.rehht & Harlne tnuraoee -~ 6?Q 
rt t.111.-<-- ,1 .... ., ____ f!- ,oc;o 
II ,. __ -•" 

.t"1'4'"'"!l 020 
9 Ad V:1lof'M11 Reahw Tax for onel'atfn,. ... erlod ,198 

10. Occ:unatf011 Tn: .327 
U. Federal hct:l'le Tai .?u9 
12. lo:toteflt oo Dentopnont, Plaot; oo>l 

l;fork:tai C.:.pit:il. ,124 

Total or Item C ~ ""'· 

E..'itima.ted f\Jtura Income (rtem B mlhu• Item D) . '., 
PART rl: COH.PUTATIOK OF PRESENT WORTH {Range Life: 0,P, 30 yrs, 

F Present. Worth or Item E: 

O,P,-30.. Ye1t• .,.6___, &...l-1 IFactor...4114::l 
U',G, Y'oAra u • & I 1Factor I ,,r!I, 

G Less Inact1Ye Taxesl 

0.1'.--Year~ and ;-~turo. at._S 
U,G, Yearn and return 11.t • 

If ,._,.~-·-- n .. "'!>@ .. •Wo .. th nefore Deferment 

I Present Worth Per Ton: 
O.. P. Oeferred--Tears at_S (F4Ctcr ____ J 

u. G. oderred Ye4rll at i fFactor I ; 1154 
., P-tn&l r.omnutad Pre9ent Worth IItem A times Item I) ~;-698 QM 

849,490 

(u.o.) 279,429 o ,o,)o 

849,490 14,810 

52 

TOTAL 

I, nl,n ""'· 

864,300 

(4) & (B) ORE TONNAGES! ... 
(J:11cl, ~onc'ta,) 

0.P. 
ssemer 

Non Bessemer 
P,R •• ore 

Dlreet 
Cone• ts Wash) 

TO If B 

Dpan PH 

ADMINISTRATION,' 
PROPERTY: _•B_• __ _ 

COST DETAILS AND COMPUTATIONS 
ANALYSES: SELLING VALUES (Per Ton): 

lROll' srirc:A 
Phot, 

UndoTground 

Rock Solidi 
Hoak (Brokeb) 

C. ES Tl MATEO COSTS PER TOH: 

ITEII C•f MINING: 
IU1thod Una COST" 

; ~ fil=t-
6S% O.P. f:C;:on""c"'e'"'n':-'t,"•""te-.-+~~,,,,_...,,,___,._4 2.1.~L------~ 

Lean Oro 

Total o.P. 

I TEii 

ITEH C•3, Ill SCELLAHEOUS: 

I TEH c.q DEVELOPMENT: 
NHhod ill.ripping 

Surrl!Ce 
Rock 

O. P. LoM Oro Prut 
s C!Al Cos ts 

Totnt 

Shatt. nnd u.a. oevelopment 

I fEM C- S PlAKT: 
01,en Pl t S OP 

s 

$ 2. 76$,973 

.09 
,300 

tohl cou 

Tons o-t Ore 

2, 7(:l),77$ 



ADMINISTRATION OF LAWS 
PROPERTY: _"_B• _______ _ 

COST DETAILS AND COMPUTATIONS 
(A) & (BJ ORE TONNAGES: AHALYSESI SELLING VALUES (Per Ton): 

I n O M S l r. I C .l 11u•1, ... t O If 8 Ph.Olt Wohl.UH Lakt Erh 
(tJ10• conc•u,l oru. tlllc, or 111, ns-iui, Iron. '/lllut 

O.P, 
7essemer . 67 .~ll~ ;o,c,· ,VJ<, U,Ul u,uu ~ ... , nuo 

Non Bessemer 2 293 211 ~(>,tit ,071:1 9,lt lJ,uu 49,Ui 
P,RK',,Ore i,c .712 - ., OBO 11 6( 16 00 l.13 n 

1•12 .Q:11 ltB 81, ? i,><t>L 

Bess,W,O,i 113 OM c:o r:r nl.n 
"' C:r 1n = c:, c:c: A"•'' 

•ti> t.rn I 
,,.,_ ·1,,~ ~II M .n<:o ,n nr 1n nr ,;l>m 71?~1/'I 

'7'Ahl n t> ~•n ?0~ 7.1?~<:o , __ , 
,12 q; ,.,,. 

., ~-, ·~ 
n" "·--"•- ')7Q 1.00 ,;7 00 noo ,n n· lit.no J,Q ,, 7 l?f,>t, 

' 
HETHOD OF HIHIKG AKD QUAKTITI ES INVOLVED 

TOlf& OP' Ont~ WAST& Mi.TEl\(,\t, 1H OR& .STIUPPUIO 

Op•tJ Plt. f}ndorground 10.urial 'TOnJ Cl.I, tdh Matarhl cu. tc11. 

lllrect,. Lean Ore SurfacP. 
Cone' ts /Wash) Rock ISolidl Lean Ore 
Cone' ts CJi;:tl Rock (Brokcll) Rock (Solid) 

Rock (Broken) 

/Cl ESTIMATED COSTS PER TOH: 0!1!N ?IT UHDERORCUND 

ITEII C•I 111« IH«: 

Kot.hod v,urUl Tonia 
C O ST 

Ptr to11 Total 

Direct Oro ,, I.D~ I.LO oa. 
6$% 0,P, Concentrn.tes 280.307 l,1l6l 

Loan Ore 

Tons or Oro 

Total O,P. 

$ 2,765,973 2,760,77$ 1,002 

ITEk C·2 BEHEFICIATIOH: 
I tconcentratlna:1 crushtnu: and scrccntnrr. etc,) 
I tnctudbHt: trMsnorta.Uon _ to_ nlnnt 11lll.nt rteoreeiat1on 
I tntern11t nnd tnx.P.s on nt11nt, Cr, &: Sep. 2 .l.ltlO mm ,095 ,,~ 

Cone .260,301 ,300 
ITEH C-3, IIISCELLAHEOUS: 2 760 775 

I CA1m.tn1stration L8P8.l Fire. InsurMce \ledtcal lm,t 
I Hosnltal Comoonsntton. Stoclmlle tonrtlnn-. T~L80 1•'-8 l80 

on s£ockplle and.. Emti'pment. 280 307 211 ,190 

ITEH c-q DEVELOPMENT: 
hthod Blrlppll'I( CU, 1d•• CO\~ f,H tot•l C,nt 

Sur race ,2~ nnn I,~ 
llock 80 000 .QO 

O,P, Lenn Oro PRK 311.000 ,70 
Spcc!Al Costs Tons o_r Ore 
Total 300,9$0 2,760 77t; 11lQ 

Short nnd U,O, lleveloi,ment 

I rEk e-s PLAHT: 
n1ie11 Pit $ OP(Direct 2 480.J!.68 ,160 Tons e •<n 

$ ;cone, 2W,307 ,2110 Tons "' 
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ADMINISTRATION OF LAWS 
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Occupation Tax 
Reports. Hems 
Reported by 
Taxpayer 

OCCUPATION TAX 
A standard report form No. 37, prepare 

Commissioner of Taxation, is mailed to 
operator about January 1, Two copies oft 
filled in showing the computations on 
cost and one low cost mine appear J>n_pa 

90. On these forms, for reporting mining operations of any 
mine for the preceding calendar year, are given an· of the i 
quired for making out the calculation of the occupation tax. 
1 is the name of the mine being reported. Page 2 shows all of 
descriptions included in the mine; and begins the record of, 
development. Sec. A covers the years before 1921; and sec 
years from 1921 to date. (This is because the Occupation 
became effective in the year 1921.) 
Development Development costs are amortized and 

of unamortized costs appears on line 5 of 
This total is combined with the estimated total of ;future exp . 
on line 7. This total, divided by the estimated tollllage in th 
the beginning of the year, line 8, gives the average develop 
per-ton, shown on line 9. This multiplied by the number of 
duced in the preceding calendar year, gives the total de 
allowance for the year. 

On page 3 of the report is supplementary data on the op 
velopment account; and on pages 3 and 4 is the~ un" 
development account. Page 4 also shows a summary o the · 
and concentrate mined in the calendar year. 

Tons and Analysis On page 5 of the report are listed t 
of Ore Produced tonnages of Bessemer, non-Bessemer, 
in Calendar Year ganiferous ores mined or produced int 

endar year, with total tons of each c 
average analysis in uatural iron, phosphorus, mangan 
alumina, and moisture; and the market value of the or 
lake ports for the calendar year involved. 

Screen Analysis Also, on page 5 of the report, is a 
results of the screen analyses of the s 

~Y grades, - Bessemer, non-Bessemer, and manganiferous.'. 
mg ~ore than 27 % of particles passing through a 40_.m 
are given a structu~e penalty allowance, graduated accor, 
percentage of contamed material finer than 40 mesh reac 
mum ~owance of 20 cents at 39%, For all percentages o 
matenal over 39 % , the allowance remains unchanged a 
per ton . 
(G) This means 40 screen openings per lineal inch. 
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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 on 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, line 8, gives the average development cost 
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 Ore Produced tonnages of Bessemer, non-Bessemer, and man• 
in Calendar Year ganiferous ores mined or produced in the ~t ~-

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, 
by grades, - Bessemer, non-Bessemer and manganiferous. Ores hav .. 
ing more than 27% of particles passing through a 40-mesh screen° 
are given a struct~e penalty allowance, graduated accorcµng to th.e 
percentage of contained material finer than 40 mesh, reachmg a maxi· 
mum ~owance of 20 cents at 39%. For all percentages of such fule 
material over 39%, the allowance remains unchanged at 20 cents 
per ton. 

(6) This means 40 ecreen openings per lineal Inch. 
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ADMINISTRATION Of LAWS 

Space is provided at the bottom of page 5 for 
tonnages of Bessemer, non-Bessemer, and manga­
niferous ores removed from the mine but not listed 

under item 3, at top of page 5, for which sep~rate analyses w~re kept; 
or, tonnages shown under item 3, page 5, which were placed m stock­
pile and not shipped in the calendar year; each to be shown with its 
complete analysis. 

At the top of page 6 of the report is a form for reporting the follow­
ing items: total tons mined, loss by bene:ficiation, and net production 
in tons; also the summary of the development cost. 

Stockpiled Ore 
and Analysis 

Open Pit On page 6 also appears the detail of the open pit 
Mining Costs mining costs under 17 separate subdivisions, show­

ing totals for open pit labor, supplies, and total 
mining cost. 

Administration 
and Costs 
Underground 
Mining Costs 

10-A 

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 l\finnesota 

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 Dep~rtme~t of Taxation, using the information 
of Tax furmshed m the report of the mining company 

(form No. 37) enter the essential data on the 
forms No. 3~-A ?1ade by the Commis~ioner for the orderly and uni­
form determmatxon of_ the tax, followmg the provisions of the occu­
pation tax law as previously quoted. 
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ADMINISTRATION 

The first step is the tentative dete1·mination of the tax. 
shows the name of the operating company, the name o 
being reported, and the calendar year of the operations r 

Market Value Lines 1 to 4 of form 37-A are self•e: 
Defined Line 5 shows the lower lake value of th 

or produced in the calendar year report 

Market Value 
How Computed 

Using the published lower lake pric' 
ard Mesabi Range non-Bessemer ore 
natural iron, adjusted for analyses of 

age natural iron and silica, also for any changes in rate of 
transportation and taxes thereon since the latest previou 
lication for iron ore at lower lali::e ports; the ore value is c 
lower lake ports, for the calendar year of the report. Sin 
ments are made on upper railroad weights minus an 
shrinkage, this item is also deducted, and the remainde 
value of the ore at lower lake ports, the figure to be ent 
5. (Shrinkage is claimed at 1 % of upper railroad weights 
missioner allows for shrinkage at ½%,for the reason that 
sidered to be more nearly the true shrinkage change, or 
dling ore between upper R. R. weighing stations and 
weights.) 

Lines 6 & 7 
Stockpile 
Loading and 
Beneficiation 

These items need no further e 

Line 8 
Transportation 

Transportation cost includes the foll 
(1) upper rail freight rate effective·· 
of the latest previous price announ 

lake vessel £7eight ri:te effective at that date; (3) in . 
year change m ore prices,* any increases in either rail or la 
from date (1) aboye,. to the date of ore price change; . 
on such changes, (if mcreases). The sum of the forego'' 
~pply to. the tonnage pr?duced from January 1 of the c. 
m question to the effective date of the price change. . 

Similarly, the cost of transportation for the remainder' 
d_ar year includes ~he following: (1) rail and lake freig 
tiv? at date of price change; (2) any increases in eithe 
freight between date of midyear price change and th 
calendar year; (3) all taxes on such increases. 
• Fo: example, the change by OPS on Sept. 12 1952 effective July 26 1952 
•• Thia clause known as "bm, r' ' · ' ' ' past few years~ being a clause....,e 8 account" clause, has become ,;tandnrd p 
increases after' that date shall iccfmp~]Xlng the price announcement each yea 
increase in ore value. e or ccount of the purchDBer", This haa 
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ADMINISTRATION OF LAWS 

The first step is the te11tative 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 ope1:ations reported. 

Market Value Lines 1 to 4 of form 37-A are self-explanatory. 
Defined 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 o:a.·e 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 sh1inkage 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 cost includes the following items: 
Transportation (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 rail or lakeireight,** 
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. 

Silllilarly1 the cost of transportation £or the remainder of the calen­
d_ar year includes ~he following: (1) rail and lake freight rates effec­
tiv~ at date of pnce 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. 
:. Fo: example, the change }'Y OPS on Sept, 12, 1952, effective July 26, 1952, 

This clause, known as 'buyer's account" clause has become atandard practice within tbe 
past few ~~arst; bheing a clause accompanying the pr!~ announcement each year, stating that any 
.ncrenses. = er t at date shall be for "Account of the purchaser'' '.rhla hllJJ the effect of a like 
mcrensc m ore value. • 
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ADMINISTRATION OF LAWS 

Space is provided at the bottom of page 5 for 
tonnages of Bessemer, non-Besse1;ller, and ma_nga­
niferous ores removed from the mme but not listed 

under item 3, at top of page 5, £or which sep~rate analyses w~re kept; 
or, tonnages shown under item 3, page 5, which were placed m ~to~k­
pile and not shipped in the calendar year; each to be shown with its 
complete analysis. 

At the top of page 6- of the report is a form for reporting the foll~w­
ing items: total tons mined, loss by beneficiation, and net product10n 
in tons; also the summary of the development cost. 

Stockpiled Ore 
and Analysis 

Open Pit On page 6 also appears the detail ~f _t~e open pit 
Mining Costs mining costs under 17 separate subdivisions, show­

ing totals for open pit labor, supplies, and total 
mining cost. 

Administration 
and Costs 
Underground 
Mining Costs 

10-A 

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 1·eported under 9-B and 
9-D, which are allowed it1 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-
tising1 discounts, etc. 

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

The form next covers the statutory and non-statutory deductions 
allowable in arriving at the taxable value. 

Tentative 
Determination 
of Tax 

The engineers of the Mining Division of the 
Department of Taxation, using the information 
furnished in the report of the mining company 
(form No. 37) enter the essential data on the 

forms No. 37-A made by the Commissioner for the orderly and uni­
form determination of the tax, following the provisions of the occu­
pation tax law as previously quoted. 
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ADMINISTRATION 

The first step is the tentative determination of the tax. T 
shows the name of the operating company, the name of 
being reported, and the calendar year of the operations .1', 

Market Value Lines 1 to 4 of form 37-A are self-e 
Defined Line 5 shows the lower lake valueof tlie 

or produced in the calendar year report 

Market Value 
Mow Computed 

Using the published lower lake price 
ard Mesabi Range non-Bessemer· ore ' 
natural iron1 adjusted for analyses of a: 

age natural iron and silica, also for any changes in rate of• 
transportation and taxes thereon since the latest previous' 
lication for iron ore at lower lake ports; the ore value is co 
lower lake ports, for the calendar year of the report. Since 
ments are made on upper railroad weights minus an all 
shrinkage, this item is also deducted, and the remainder. 
value of the ore at lower lake poi•ts, the figure to be ente 
5. (Shrinkage is claimed at 1 % of upper railroad weights. 
missioner allows for shrinkage at½%, £or the reason that 
sidered to be more nearly the true shrinkage change, or 1 ·· 
dling ore between upper R. R. weighing stations and 
weights.) 

Lines 6 & 7 
Stockpile 
Loading and 
Beneficia tion 

Line 8 Transportation costjncludesthe£ollo
1 

Transportation (1) upper rail freight rate effective 
of the latest previous price announc 

lake vessel freight 1·ate effective at that date; (3) in cas 
year change in ore prices,* any increases m either rail or lak 
from date (1) above, to the date of ore price change; f 
on such changes, (if increases). The sum of the foregoin 
~pply to_ the tonnage produced from January l of the c , 
in question to the effective date of the price change. ). 

Similar}y, the cost of transportation for the remainder 
~ar year mcludes the following: (1) rail ar1d lake freight 
tiv? at date of price change; (2) any increases in either 
freight between date of midyear price change and the 
calendar year; (3) all taxes on such increases. 

:. ihfe exJ,:ple, the change ~by OPS on Sept. 12, 1962, effective July 26, 1952, 
Past few e ee~ b ~own ae uyer'e account" clause, has become stand!ll'd pra' 
increases ~ti~• tb~r~~cl:rJ icc~mP,nYinlf the price announcement each 19.t!· 
incre!llle in ore value, e or 'Account of the purchaser". Thia h .. ... 
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ADMINISTRATION OF LAWS 

The first step is the tentatiYe determination of the tax. The heading 
shows the name of the operating company, the name of the mine 
being reported

1 
and the calendar year of the operations repo1ied. 

Market Value Lines 1 to 4 of form 37-A are self-explanatory. 
Defined 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 Ol' lake 
transportation and taxes thereon since the latest previous price pub­
lication for iron ore at lower lalce pol'ts; 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 
sbrinkage1 this item is also deducted, and the remainder · is the net 
yalue of the 01·e 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 % , for 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.) 

Lines6 &7 
Stockpile 
Loading and 
Beneficiation 

These items need no further explanation. 

Line 8 
T ronsportation 

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 rail 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 
~pply to. the tonnage produced from J anua1·y 1 of the calendar year 
m question to the effective date of the price change. 

Similarly, the cost of transportation for the remainder of the calen­
d.ar year includes the following: (1) rail and lake freight rates effec• 
tiv? 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. 
:. Fo: example, the change fY OPS on Sept. 12, 1952, effective July 26, 1952. · . 
J,as?~: clause~ known 88 'buyer's acco~nt•• clause, baa beco:rne standard practice within . the 
lncreas: ~'t:• lt°~f~ 'kcla:a~ iccomp~pYmlt the price announcement each yearth, sta/e: t}1a; f&t 
increase in ore value. a 8 11 e for Account of the purchll.ller". This ball o e .. o 
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ADMINISTRATION OF lAWS 

Line 9 
Marketing 

Line 10 

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

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

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

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 
detennined 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 { 

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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Examples Tax 
Computations for 
1953. Operations 
of Two Mesabi 
Mines 

M. S. 1953 
Sec. 298.09 

ADMINISTRATION O 

From page 60 to page 7 4 is shown a' 
company report on 1953 operations of · 
mine; and on page 71 to page 7 4 is form 3. 
ing the detailed calculation as indica 
Note that there is no labor credit. Page . 
90 shows similar data on a high-cost min 

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

due from him. 
(2) On May 15, or on the first secular day after May 14 

is held. Taxpayers are present, and may protest any i 
calculation of tax. The calculations are .hereafter revie 
Mining Division and the revised results are discusse . 
Commissioner. · 

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

M. S. 1953 The Commissioner certifies the amo 
Sec. 298.10 to the State Auditor on or before J 

Auditor makes a draft on each taxpa: 
amount of tax certified and delivers the draft to the State 
for collection. 

Audits All company rep-Orts andail' culat 
cupation tax are subject to audit b an 

countant regularly employed by the Department of T 
has full access to all company records, wherever such recor 
Such audits are made within three years after certification: 
and may result either in increases or decreases frorn the 
nally certified. 

Distribution An occupation tax of 11 % is dis 
follows: · · 

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

• I 
Smee 19~9 an additional occupation tax of 1 % goes to th 

Compensation Fund. 10% of the amount going to the S 
Revenue Fund is appropriated to the Iron Range Resour 
habilitation Commission. 
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Examples Tax 
Computations for 
1953, Operations 
of Two Mesabi 
Mines 

M. s. 1953 
Sec. 298.09 

due from him. 

ADMIN!STRATION OF LAWS 

From page 60 to page 7 4 is shown a copy of a 
company report on 1953 operations of a low-cost 
:mine; and on page 71 to page 74 isform 37-A show­
ing the detailed calculation as indicated above. 
Note that there is no labor credit. 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 

(2) On May 15, or on the first secular day after May 14, a hearing 
is held. Taxpayers are present, and may protest any items in the 
calculation of tax. The calculations are hereafter reviewed in the 
Mining Division and the revised results are discussed with the 
Commissioner. 

(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 of taxes 
Sec, 298.10 to the State Auditor on or before June 1. The 

Auditor makes a draft on each taxpayer for the 
amount of tax certified and delivers the draft to the State Treasurer 
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 access to all company 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: 

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' 
Compensation Fund. 10% of the amount going to the State General 
Revenue Fund is appropriated to the Iron Range Resources and Re­
habilitation Commission. 
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ADMINISTRATION Of LAWS 

FORM NO. 37 

STATE Of MINNESOTA 
DEPARTMENT OF TAXATION 

OCCUPAT~ON TAX iEfPOiT 
Of 

"A" 
(QPERA'rlNG COMPANY) 

(POST OFFICE ADDRESS) 

Made pursuant to the provisions of Section 298.05, 
Miamesota 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 ze­
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 completipg the report properly. 
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ADMINISTRATION OF 

DoPt- of Tlllaltl.,, No. n7-
L<s:ol dMctlpllon a( pn>p,rl1 operated during lhe ••lender teor 1953 •. 

....... SWSE=,_¼ ____ s_e~w...lS:S.tk.2 ...... _____________ ,_+-+"-..;...;. 

....,M="'E _____ s~e_ct_1,on._2_-_$_7 ,,.,.....cc._------------1-+-;;;:.+ 
11s&¼SJS¼ Section2-SZ-

1, &lent ana ,,..t of all d .. elopment work on ••Id ptoperty .~ clmie of cnlendar year 1953, In tollowln,r dd.l!a: 

NOTE: Plense read and observe .,.,..,wly: C..,ta t111der ltem 1 •~ llllY oul>dlvlofon lh,..of, =~ nol Incl . 
"p"(l?Cbnae of feet "Jnapectitm ~trt,," or D.nf other crpcnseD Ulc~ upon aeqnilit!~u· ot Jlt'Opel'ijr .or C~o 
nttribatable lo tho development of ••me. 

OPEN PJT OPBRATION8 

A. Brlcat Oll4 ...t of OPtll pit denlopmout.-Condltlo,a Al of J11Dulll'1 l, 19%1; 

ft~~=-~~~~D u~a~~n ~ ~.to.;r\i:f~r:fi-t.~/::!"'3~te.~.tf:'1~?l; 
W'N bt;wc. ~u,n:,.\ to Jatiuu,' l, H#~ 

J. Tot,ai expenditures for ntripplng or other Opi!ll pit development to D ... mbtt 31, j920 (0.1, l>,JJ • • 
2. Tola! ,uble :,urda at all moterlnls ttJnoved by c!ripp!ng, npplJCllblo to Dbovo 0%l)0Ud!tutts • • • • 
3. Eatlm,ited .. ble 711rda of nlJ DIAl<rlals ttlllalnins "!4 b<r l'Ollloved • • • • • 

4. Grood total t11b!o Jorda ol sb-ippinsr (A•ll + A-ll) • • • • • • • 

6, :Per cont o.t total 10,ds moved to tol11btrlpplng (A-2 + A-4) • • • • 
a. Tobi! lollllllSO nblpp,d p>ior ~ ;r~"= 1, 1921 • • • • • 

'l, EaU1nated lollllll110 of open pit ore ""ma!nln!i: In prvpmy a,s ol J11D""'7 1, 1921 

8. <lrand itJW iomu>/16 Iii P••l"'tt7 ~tc t!:: l:o.,~ i,t 9!1'1"'Uo.ll.!i {A-6 + A•1l 
o, Ealimnted toruiago ol ore developed by otrlpplng rmDOVEd prior to J'onua17 l, 19lli (A-8 · X~ail 

10, E>limntod toruiai;o of ore deveJoP«I by ol:ripping mnO\'od prior to llllluary 1, 1921 and lllllWllfri .ttnmin 
u ot tht>t dot<> !A-9 - A-ll) • • • • • • • • • • • • • ". • • • • • 

11. U.~1 a~~/~tl•~m"!t •~.rt P:" ~• ": •'! d~velo~ !:'1 !~P~ ~ntc,;_'led • prl!r ~ :_111~ _ i. • 

l2. llolnn"" of expcndilm-ta 'ID!Ollloriued ea of J:uiUIIJ:1 1, 1921 (JHO X A-11) • • • • • • • 

B. Bxtct m,d ecat or op,,n lilt <l<lv,lopt:tenl.-candltloll!r arut.r 14-, e!leciive Jan,wy 1..1921: 

~l dnaloi,inont11iid:=~~m~"tit._,~ 
1)TJ~~=~t~~~~=-~ 

1. l!olm,ca ot erp,ndli'aroll mu.n,.onl::cd J'an...,. l, 1021 (A,ll!) • • • • • • • • • • 

2. ~•nclitures for open pit developn,ent lllU>aequent to Januo17 l., l921i C-ll+s, l'. 3) (:19.-to 1953 · 
olvo) (Seo :Noto) - - • • • • • • • • • • • • • • • • • • • • 

3. Total upendllarea (B•l + ll-2) • • • • • • • • • • • • • • '\ 

4, Alllortizotlon allowed by oommisslon ye,mi 19.-·to 1952, lnclU!ive • • • • • • • • 

v, 'l'olal e>pendlturea Ull!lmorlh:cd (11-8 - 11-4) • • • • • • • • 

6. Ea~ltd tut-are QJ>ondlturoa tFiill clotaU. mulor llllbdlvb!on 0-4, P. 8) • • • j 
'1, 'l'olll! conla unnl!!•rU.<od, plus 01Jt!mnwd future e;rpendlturc,, (B·G + l3-G) • • • , 

8, f~•~•••ie of ore In or nt ptop•rlr, Junu•ry Jl 195~< oppllcablo lo e:rpentlltute, •liown un!ot n.i 
otljo~o no:"J,;;!;hl•~ad~ ""! o~ "'1!'""'."l'P!I~ 0 ~ .,,..2 e~'!_>~•• !hl';!l 'nl7" ~In_~ 

11, .Averon ... t - ton (B-7 + ll-8) -.. • • • • • • • - • • • • • • " ' 
10. Total l<>llllllgo produced In year 1953 • • • • • . - . - .... . .. . 
11. Pmpor1!01Uttc amount ot dc•clopment ooota unnmort!ze<l, npp1!ca1>!o to l<>n• prodncod In 10li3 {B-10 ll 

:12. Bnlnllce of actual expenditure,, lll!lllnorlii:od December lll, 1953 {B•5 - ll-11) • • • • • • 
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ADMINISTRATION OF LAWS 

.lloPt,. of Tuntl011 No. ll'I-
Legal a...,tptlon of properlT aperoled during tbe calendar yeor 1953._ 

Insert Le!!OI D:1tlon, 1':i.l !i°J:l!O ond ce. on<I, 
llluilnB JJnlt ciidl forty bi 

Twp.No. llge.No. 

tots !z21i ll< 4 S:ictionl-2f~ % " ,,. 'It I'!? 1 ... -.... 
tots 1,2,3 i k . Section g - .SJ: - ~, ~2 s... l 

SWSE ?t S!},!:S,w.i,..35.::.S.l!::.2, 
,_ 

-- tnvSE ll11ct1.Qn..L,..51....- "' 
.lt 

rtsmi¼~¼ ll~ct.~ an 2...,,..51.-- .,, 
Sec. hi: See. 

SB 21 
lt 

I. EJ;tent and cost of all dnelopment work on aaid property nt close of cntendar year 1953, in (olfowing detnlls: 

NOTE• Please rend nnd observo corotully: Coota under Item 1 •• any anbdlvlslon thereof, mnst not lnclndo •taxes,• "interest." 
"purcl>ooe af fee," •!nspectlon coota," or nny other expense• Incurred upon aequill!Uon ot properly or othcrwlae ·Wblch nro not dtreeUy 

atlribntoble to Ibo dovelopment ot some. 

~~~=-~~~Qtl::~"ili:11=n ~ ~/:,\t:fda'f!'!:fiati.~t!!:c~~~~U. ~=f:".(~e:f:?~ :~r:}~t l::p~i~ii 
WU ~ G~i to JU.Ult7 1, 101. 

OPEN PIT OPERATIONS 

A. Est,nl ana i:Oll of opm plf denlopoumt..-Concllt!ons u of Jann&rJ 1, 192U 

l, Tolol c,pendltures for ,tripping or other open pit development to December 31, 1920 (C-1, P. S) • 

2. 1olol cubic Jl!,td4 ot nil mnterWa ,emovcd bY •tripping, oppllcablc to nbovo expendlluw! 

8. Estlmated canle 711rdu of nU 10o.teriAlio r<mulnln« to be removed • • • • 

4. Grona \otol cable yimlll cf strlpplo11 (A·2 + ,A-S) 

S. Per cent of total )'nrd.s moved to totol otrlpplng (A·Z + A-4) • • - • • • 

G, Total tonooso shipped prior to Jnnnnry l, 1021, 

7. Entlln41cd t=11• of open plt oro romnlnfnll In proJl(!rlJ no ot Jnnunry l, 1021 • • 

8, Grnnd toW toimni?O In properly nt iho I,,~ ot O}i<iatlon: (A-5 + A•1) 
D, Estlmntoo tonoogc ot ore <lovclopcd by olrlpplng removed prior to J"nnnn'l' l, 1921 (Ml X A·G) 

10, Eatlmnted tonnaCI'! of ore davelopcd by otrlppinll romaved prior to Jnnunry l, 1.021 nnd romnlning unm!ned 
o.a of tbAt doto \A•D - A-5) • • • • • • • • • • • • • • ~ " • • " • 

11, Tb( i, overnae development cost por ton of ore developed by ntrlppb,Jt romovnd prl~r to Jan!UU'1 1, 1021 
A-l+A-0)• •......... •• • • • • • • •'1------

12. llalonee of expenditure, muu,,orthed aa ot Janur.ry 1, 1021 (A-10 X A•1l) • • • • • • • • 

D. Esto:t and - of opm pit davclopm,en~clltlOl!!I mulor Jn,r ell'e<ilva JanlJAr)' l,, 1921; 

r: r.·~tt'fi':..'!.~ ... ,boJ':.,:~~.,. .:, r.:I!.~'.::~: ='";;:.l"i.-:~r;,:~u-el:."l:!~ ~":?~•':',:=.:•,~ 
.u.., ...... »11- -~f"lo_pmllln.t •ubleci:uei:il to lantw'f l. 1021• ~tvrm for oPffi. pit ffft10Pme11t otber than fer d,r'tllcpm:,i;i,,! ac:f'~_.dor:e_.!! ~ cpc:rao 

1U7 l-.11dld 111:idff- WI ft.em. ht ,:,b:rN tBCI~ should. bo oi:, jnd.leakd •od \bo nature of oueb apenN inua\ 1111 f....., cxpl,tJDC<>. --a=~-
1. llnlnnco of uponclltureJ 1lllllJIIDrlhcd J'anUU7 1, 1021 (A-lll) • • • • • • • • • • ; 'l,.hl9.969 -
2, :i;:f•M~"'~ot) •~en !it ~ovel~pm_ent :ub~,:qu~nt !° J:•~"'._ 1, ~21! C-:+a, P. 3) (19 .. - to 1963 lnclU•, $ 2,68216S2 _ 

a. Talat upendltnreo (11-1 + Jl-2) • • • • • • • ;.. 4. 102 ,§hl -
~. Amortfzatlon allowed by commlaalon yotlrll 19--·to 1952, !nclnslvo • • 

• • ,~h.!lllo.,9.8.8 ... --
~.l­
.__ 8L,9/i62 -

.-$~ 

6. Total upendlturca nnomortizod ,(~ - Jl.4) • • • • • • • • • • • • • 

6. Eo~ttd fuln;e cxpenclltum (l;;,Jl detaD.s 1111dor aubdlvlslon C-4, P. 8) • • • • 

7, Total costa uoomortlicd, plus catlmntoo future o:rpondl~ (B-5 + ll-0) • • • • 

8, =•~~nngo of oro ln or ot property, Jonuruy 1, 105:t, nppl.lcablo to oxpcndltu?ca shown tmdrrc B-7. 
o~....'l!~ta~r:~1·~·~ an! 0~ ~ca•_•PP~~· ~ th"! e"!end!tur!•• ~bl•! 1D~Y- b! In_•~'!." O; M .. ~,J'IL.. 

O. AVffll!O cost per ton (B-7 + B-8) ,_ • • • • • • • ; lO]B -
10. Total tonnage produced In year 1953 • • • • • - 652,'uh 
11• Propor\ionnte nmount of dovclopmcnt coeta unnmortizod, nppllcnblo to tons prodncod In 1953 (B-10 X B-9) ;_...:..62,SSl--
12• Bolance o! octnnl uP•ncllture, unomortlzed Deeembor 31, 1063 (B-5 - B-11) • • • • • i---
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ADMiNISTRATION Of LAWS 

C. t~~b',e!'t,a•· ,r;
1

tt1!,..a~_d In spppo.rt of subdivisions A end 8, a subdlv~ion ot the tot.nl stripptng removed and the C-Ofll therC!or 111 or 
. • ~, """'.,. m rl'qu1n•d m th.: ruHowlng detail: 

Rock Rock Other 
Surface Solid Broken Materlolo Grand Tola! 

1, t1i~f:ll'Prlor to Jlilluart 

'l. Totol }'ards moved • • 
2. Toh l upcnditurea to 

JBDUBl'Y 1, 1921 • • • $ • .,, ____ _ 

3. Avcrngo coal per cu. yd. ------
2. Stripping !or period or 

l!l:H to 1952, inclusi\·e• 
1, Totol ylltds moved • • 
2. Toti11cost,l•l•l!1-l2•3I-5! $, ••. ____ _ 
3. Average coat per cu. yd. ;, ____ _ 

3. Strlpplnrr daring year end­
lng December 31, 1963. 
1. Total yard, moved • • 
:?. Totul cnst lo J:.?•:U~5.1 
3, Avernae coat per c11. yd, .,_ ____ _ 

Grand Total, lte111B 1, 2 ,u,d 3 
L Total yards moved • • 

l!. Total !'OSt of ntrlpplng ~-----
S. Avernge coot per cu, yd • ..,_ ____ _ 

4. EDUmntcd cu. yds. of atrlp. 
plng remotnlng,and castof 
removing aame aa of 1)o. 
cember a1, 1953. 

~ o. Est. total yd,. 1<tnninlni: ...l,31.lZ,.16.!J_ 
b, EoLlmatedcootofmnoval $.._.53,8,.866_ 
e.Averas:e coat per cu. yd. $,. ___ ..;. • .hQ.._ 

JS, Grand total expendltu,.. 

fgr~ir,;~~1:0!rM?. 
63 ( C-1 to G-1, Incl,) 
a. Total 1nrd1 of otrlpplni: 
b.'l'olal eosla for ••m• • '>------­
.,_ Average i:o•t per eu, 1ci. ~-----

$•----- ; ____ _ 

6, Total Jnltlal tonnage of ore aval!Ablc for open pit mlnlnrr wllhln tho propo.,d atrippl1111 ......, • • • • 
7, Average stripping coat per Ion (5-b + 6) • • • • • • • • • • • • • • • • • 
s. Total wnnage produced, open pit operaUona, ouboequent to January 1, 11121, to year 1962, Inclusive. • 

13,..l.2.\l.,RQ.._ 

,...J..2.lll,ll.L 
, . .....:-2.1w3..... 

.......l69.,.16L 
,_~.2;.5.a_ 
~..L 

~.17L 
$ ,2712 

,.1-.~1,661 
~ 

$ S12li~ 

UNDERGROUND OPERATIONS 
D, Estent and coal or undersronnd development..-CondlU0110 u of January 1, 1921: 

~~/m~:~PJ::b .!~~:d ~~v!11~i1:iw:! b=clln, ot ltam l. Pll~lyloloa A and -D of~ ph dffcJopmnt. an eciu•Jlt •PPllcoJII• t.o andcrc,outid 

1. Total expendlt.uree lo December 81, 1920: 
a. Shorts • • • • • • • • • • • • • 
b. DrlU• (ll!aln level•) or other development where capltoll&td 

Total•••·••••••••••··••·•••• •• •$•------
l!. Toto! tonnage ;,roduced prior to J'anUAey 1, 1921 • • • • • • • • • • • • • • • 
3, EsUmaled lonnoge ol ore avallohlo for ml~lng Janunr; 1, 1921 wilh facilltle.! e:d,Llog at lhot time 
4. Total tonnage npplicoble to above erpcndlturen· (D-2 + D-3) • • • • • • • • • • 
6, Average cost per ton (D-1 + D-4) • • • • • • • • • • • • • • 
6. Bolonce of expenditures unomorl!zcd •• of Jnnuor; 1, 1021 (D.S X D-6) • • • • • 

a;, Esten! and cost ot undercround development.-Condltlona under law ea«Uve Januar; 1, 1921: 
t. Balnnco a! expenditures unamortized Jnnuory 1, 1921 (D--6) • • • .. ,. • • _ 
2. Expenditures incurred subsequent lo January 1, 1921, (i9--•• to 1962, Inclusive): 

u. Sb_arta 
b. Drifts (Jlla!n level•) where capllallzcd • • • • • • • • • • 
.,. other development where capltolized 

Total JunuarY 1, 1921 to December 31, 1962 • • 
,- Expeml/turca octuoHy Incurred ln 1953 only: 

n.Sbafta• • • • • • • "· • 
b, Drift. (1,!aln levels) where capitalized 
.,. olher development where capitalized • • • • • • 

'J'olnl lor year 1953 • • • • 

62 

, _____ _ 

. . . . . -----

E. Undergronnd Development (Co:ild.) 
4 Grand total expendlturea above (E-1, E-2 and E-3) • • _ • • • • • • • • ii ,Estimated tonnage of ore nval!Able for mining, nppllcnblc to total expendltum, nnder '.JU. 

a. Total underground tonnage produced, subsequent lo January l, 1921 lo yel11' 1902, • 
Inclusive • • • • • • • • • • • • • • • • • • ------ta, 

b. Eatlmated tol1l\llge avalloble for mln!ns: aa of Januory l, 1953 • • • • .... ___ .. _.,,_., _.to 

'l'otol tonnage • • • • 
G. Average cost per Ion (E-4 + E-6) • • • • • • • •. • • • • • • • • • • 
7. AmorLlzat!on allowed by Commission 19. to year 1952, Inclusive• • • • • • • • • 
s. Tola! expenditures unnmortlzed (E-4 - E-7) • • • • 
9, EsUmated tonnage of ore nvnlloblo for mining Jonuorr 1, 1063, applicable lo development C0'1S =• 

nsshownunderE~ • • • • .. • .... 
10. Average cost per Ion (E-8 + E-9) • • • • • • • • • • • • • 
11. -Tons of ore produced from underground dunnir year 1953 • • • • • • • • • • • 
12, ProporL!onate omount ol development costs unamortized, nppl!cnblo to undergrQund m pro4uceil hillia 

1953 (E-11 X E-10) - • • • • • • - . • • • • •· • • • • • • ,. • 
13, Balance or costs unamortized December 31, 1953 (E-8 - E-12) 
14. Memorandn: 

a. Total deplh of uhn!tln feet up to December 31, 1953 • 
h. Average cost per loo~ or striking ohn!t up w December 31, 1963 • • - • • • • . • • ' 
c. Average cost per· fool of sinking 11lu,n In 1953 or tho lost preceding yoor in whlcli dewl9pment 'I/IS40 

2. Total tonnage or ore mined or produced from the property above descrlhro, during the calendar }eJt19S3, In detaU 

NOTEt 'I'bb •tAtute enb.tem:,latd 'that. all ara mlned or produced tn anJ' ~ar 1tar aro 1ubftel ~ tu.. ~'111191 
lhe 1c:o.r mlnN, mtat. ~ band '3:: nllrc•d ablpplnc welabta (lonl tom) "~ pouibla. WJaen ~m&I& f•llm W • i\'fh:'::~ :Sn~~t:i!i~t.ot:, ~~11 rallzoad wetabta in dotennUdc.s ihc:M to!te&l'CII, •~dllte~ taiaabllt i 

METHOD OF OPERATION .AND GROSS TON$ MINED BY EACII HETllOD , 

Lognl DeompUono from ,.hicb 
th!! ore W!!!!.mln<d 

GRAND TOTAL 

OPEN PIT UNDERGROUND 



Grund Tolol 

u.,.h2.!\,.ez!L 
;~61..llL. 
, . ,2hh3 

--1,69..,.16'1-

: -§!s!lL 
2l,.93Jl.1.'lL 

, .2212 

' . 
~7,667 
=:]lj~ 
,~E!L-

2. 

ADMINISTRATION OF lA WS 

E. Underground lJt'!tlop,.ent (Col!td.) 
4. Gn,nd tolol eJQlCndi\ures above .(E-1, E-2 and E-3) • • • • • 
Ii. EaUmnt<d toano!l'l o! ore nvollnblo for mlnintr, app\looble to total expend)turaa UJ1dor J;:.4 

n, Totnl underground tonnage produced, subsequent lo Jllllunry 1, 1921 to yeM 1952, · 
lncluaive • • • • • • • • • • • • • • • • ------to= 

b. Estim»ted tonnage nvnUable for mlnlni •• of JanimtY 1, 1953 • • ......... ., ........ -· tonn. 

To!Altonnago • • - - • • • • •. 
6. Average CO&I ptr ton (E-4 + E-5) • •· • • • • • • 
7. Amortlzlltion nl!owed b:y Commtssl<>n 19. to year 1952, Inclusive• • • • • • ~::;::::_-::_:_-_-_-_-_ 
8. Total expendlw... UMmonlzed (E-4 - E-7) • • • • • • • = • • • • • • • , 
9. !;;':.\.~.!!t!~~Jl •: o'! av~lo~lo f~r ~ln":_i •~•"!tY !• 1:53, ~ppl~c•b!c. ~ de~olo~•~t co_sta !"•~•~ed 

10, Average cost :i>er ton (E-8 + E-9) • • • • • • • • • • • • • • .;.::::::::: 
11, ,Tons or ore produced from unde~und during_ ycor 1953 • • • • • • • • • • • • 
12, nmf

1
; 0j( :t'r8jt _of ~evo~opm,ent _eos:° u~•m~iz~d, ~PP;lco~• l;> un0der~o°!'d •_:91';°'1~c:ed ,!" t1;" ~ii-------

13, Bnlnnce of costs =orlized D<l<ember 31, 1953 (E-& - E-12) • • • • • • • $..-------
a. 'l'otal. depth of sho!t ln feet up to December 31, 1953 • • • • • _____ ....:icot. 14. Memoranda: 
b. Metnge cost per foot o! ninldni: sha!t up to December 31, 1953 • • • • ~ • • , __ _ 
c, Ave,:nge cost per foot of sinldnlf sba!t In 1953 or tbc Inst precedini! rear In which development wns dono i-----·-.. ~·•--

Tolnl tonnage o! ore mined or produced trotn the property above d ... rlbed, during the calendar ycor 1953, in detoll' .. Indicated below: 

llOT>lt 'J'bt, '""'° <0num,1,tc, thol all ""' m1""1 or •*•"" In an, calon4'r ,.., ore ••\Jr.' lo ..._ .,.,...,. ~ h<tt@Jor, •hi• •hlmd IA 

:r,.1:4,:.:;:;,';.,"i;,';.,"i.~:: :~ ~~,i!:~·~~:~,~~.=..t:.'lii:.~.:'~.:"~ .. ~~~r.'i.':.:=-~ ~~ ~':',i,','1~ 
or tbtt a" to mined. ibculd t-e ~~ -

MET!IOD OF Ol'E!lATlON AND GROSS TONS MINED BY :EACH_~OD 

OP1\N PIT UN))ER_GROUND 

TOTAL TONNAGE 
MlNflll 

.L!:i,Ul•"ripUono _from wbl$ ,.. Dltcrt Concen• Direct eoncen• 
the ore was !iilned Ore Int• Oro Ore trala Ore Toru, '{orm 'ioM Tou 

______ .. ___ _ 
GMND'rOTAL 

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

....... _ .. _ ......... __ .. _, ___ ....,_ ----
-··---·_.. ........ --•·--·-- ......... -.---....... 

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

.......... ------- .. -.. -----
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ADMINlSTRATION OF LAWS 

3. Gross tons. crndo and nvernge nnnlysia of ore rnined or ptoducetl in 1953. 

4. 

Grooa Tollli Nat.,d'°a Dey f/eo, N•'9,!ln, Dry :mm Dr1 ;;w:a. 

~ 

,.....J.J...l.9 

Per Ton Total 
Grosa Tona Market Value ct Market Value Rocurb 

Market ••lue nf Lake Erle Porta ot L. E. Porl!J Lnke Erlo Porta 
oro mined or produced In ll!53 "".LJB---l-9""8,...29.-. ""1-1 ---;aal0'"',"'7..a7.""31:..1:;.__$ ... 2==,"',a.(();;;:,"'8""t,a..2=----l!,..1_1m_l_to_6,._J,;;,-O,_·:_:_-_-_-_-: 
~

11"::emcr. . . . . . E..,4....,.32,___ . .10~ -2,036,'168 i=-~3,s<01----

Total ----36~--

.. ~~ 
.. - --~! ..,,, .. 

9,9193 
1,112,hn ~.J..,tc..6,..JO-­

!Lilt.er...6..,,;,JO,__ __ 

Total ---=-:=---
GRANJl TOTAL _JS~Sl,k_ $.lD...3106..._ $Jl,.7.Jl2,,.2Q2.._ 

NOTE: screen unnlyses- of scnson1s 1:lblpmcnt for Bcssem(!r-, Non .. Benemer and l!o.nganifero~ gradcn of ore oro J'C(luh-od n~ 
~ at thla report. !rho ocreen ni,olyaeo should ho complete nod mWit show nt least tho pcreentnge of moterlol panning thtoucb 

" 401]f'~::Oi~~-at ores ond lron-beorlng rnntorinls, either (1) not shown under lteJD B which wcro removed from tho min• In 
l953 and for which separate analyses wero kept, or (2) nhown under Item 3 which wcro placed ln ntoekpilo in 1053 ond not ehippcd 
trorn the l'31lgo In 1963, mWit be listed below, showing gross tons and anolyscs, Ro11ort (1) and (2) scpnrotely, Glvo lntormot!on 
on ony concentrL1.tion tests which may have been mndc on nny such rnnt.erinl. Report open pit nntl undcrgrolllld tonnngu ,ep.,r .. 
otely, Gtvo legal description of land en which ony such otoclipllea om locotcd. 

StCJ<kpllcd on Gm Tona Nat. Tron 
% 

Dry 
Pbos 

% 

l)cy 
Slllcn 

% 

!loin! 
% 

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

,t .• th~LlrAl'k!tt.. :mi® 9f:ihi~:c:~oraii:.iiiJ.ol!ILJJlnll...tho ~-;~ ~h;;:·or:ii~riM~~::n~==: ~:::==·: 
•.. du.IL to the ,am.!Jf/:!IDM"LS.m!:d\m'.~ . .Pe.M:l.li~a~..iho. finomm11 .. o.Ltbeaa. Clm3. • .1:1houl.d .. bo_g1v.oii1_ ·'"--· . 

~··cciiiiif~ation.~ .~E.M.~td,h.ai!"_!.!!,'!!A~---· ··-···-·-- ---·· _______ ... -=-· :..,_ ... _ .... 
------ --- -·--- --- - - -· 
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ADMINISTRATION O 

Detailed Infonnation With Reference to the Cost of Mining and P.\'ciducinfi 

5, t'otal mined, gr ... IONI • 

6 Loas due to henefidot!on, 
• groastona • ~ 

7, Produc!lon, grooo t01UJ • 

9 •. Cost of supplie~ ust:cl and lobor 
performed nt tl\ct mine ln oep:irat• 
ing the ore from the ore body, In• 
eluding hoisting, or conve1in1r 
snnJc to the surfa~ of the enrt!i:. 

A. Operotlnir Coots: 
L Power Shovels 

•• Opcroting • 
b. )ltteo & Rcpolrs 

2. LoeomoUvo & Cera 
a. ()perntinir • • • 
b. Mtoo & l!ep•lro 

3. Tmeloi 
•• Operotinir • ~ 
J,. Htco t:, Jtepolra 

4. Convcyon, 
a. 011erot1nir - • 
b. Mtco & Rspo.lru 

5. t'rock Ezi,enso • 
0. RoodWD111 

7: Drllllnir & llln.tlng • • 

8. Pnmplnir & Drolnngo • • 
9, Wnter Sapply 

10. SantlllJlinl! • • • • 
11. OJ/Cll Pit $u11cnla!on • • 
12. Geuuol Pit Ezi,enoo. • • 

18. Ill~g~~~'ll;" !on':' °: 
14. Lenn ll!otl & Woate Pilo 

Exp. 
(Toi,s or.Yd,;. (Materlol ____ _ 

1G. Stocking !lorclmnioblc Oro 
16. Controct ll!lnlng • • • 

17, ~lscl. (Daloll fnl!y) • • 
b •• __ __ 

1 :::::::: .. ___ _ 
l'OTAL (A•l th.,, A-17) 

During the "Calendar Year 1953 

OPEN PIT 

c:ost per 

l 
Averaac 

Total Cost 

LABOR 
Per Ton Tola! 

Underground 

UNDllIIGROIJNJl 
Ave.rage 
coat pet 

ton 
Toto!Cm 

SUPPLll!!J 
Per Ton Total 

$-..039.9... $--3h,.Ol!i..- W-262.. ; 2,; 337 

.....QJl1l6_ 7,370 ...oo7h... 

--nS.n.. --hB.,.~ 
-..Ol31.. ll,628 
-emu.. ....J.6.;l:t.Z--
......aohB... -b,.053_ 

~- ..1/d.zili_ 

---· 
2]9 

-----

s......sru.. s..1.162+9.!il__ s.-..3l52- $....268,.7lil.-
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llecorlm 

------.... -----c 

.i w-htch were removed from the mine in 
need ln atockplln in 196:f nnd not •hipped 
) nnd (2) scpnmtely, Give ln!onnotfon 

en pit o.nd undQrground tonni;igcs tiep11r• 

Dry 
Alum. .z. 

Molnt 
~ 

------

ADMINISTRATION OF LAWS 

Detailed Infonnation With Reference to the Cost of Mining artd Producing Ore 
During the 'Calendar Year 1953 

5. Totol inlaed, Ii'°" IOllll • • 
6, Lo~;• ~~

0
bencfidntlon, 

7. Pi:oducUon, lrl'OSII IOllll • • 

A. Operatinir Coal.a: 
1, Power Shoveta 

n. Operating • 
b. ll!tce & llepn!rn 

2. LoccnnoUvo & Cors 
n. Qpernt(ng • • • • 
b.ll!tcn&ilepwi, 

8, Truck,; 
11. OpornUnir • • 
r,, Mica 6 Bopafra 

4. Con;vernrs 
n. Operotlng • • 
b. ll!tc,, & .llepnh,r 

6. Trnck E:,penso • 
fl. Rolldwnys 

7.'Drllllng & Blosttng 
S. Pumping & Drnlnn30 • • 
9, Wnter Snpply • • • 

10, Snrnmmlng • • • • 

11, Open Pit Slipem,1011 • • 
12, Geaernl Pit E:,pennp. • • 

13, M~:~~f:;4 !••'!' °: 
14. Lenn M11tl &. Wnsto Plln 

E:,p • 
(Tons or.Yda, (Moterlnl ____ _ 

15, Stocldnir Menllllntnbla Oro 
16. Contract lllnlng • • • 

17. ~•I. (Dctolltolly) • • 
b. __ 

t~=== e. ___ 

l'OTAL (A-1 Um, A-17) 

O(l!ll Pit 

ac~ c,I, 

-o-
82.2 ,2!!! 

OPEN PJ.T 

j 
.Averaget 
coat per 

ton 

s......913.l.. 

Total Coat 

LABOR 
Per Ton Talol 

Underground 

UNDERGROUND 
A.vuage 
coat per 

ton 
Total Coat 

OPEN PIT 
SUPPLIES 

Per Ton Toto! 

Grnnd Toto! Grm:, 'i'onll 

Averogo 
coat per 

ton 

TOTAL 

Totoreo.t 

TOTAL 
Per Ton Talol 

......l326_ .J.l..fl.,.27.9._ .....&b.9.1.L _h2,l62.-~ ..16l,l.32..-

-a.Oll.8.6... 71370 ....JI0.7L 6,282 -0160- J3?6~ 

--·- -
-05:D... -hB,-67.'L- -J:U.a- ]J,028 ....ll7.0!L ~OS-
-Wl.. .JJ..62.8.._ .....11lOS... --6,.9.62- _.o242- -20,59:l-:-
--..Ol.9Z.. -l.6,Xl.1-- .... olJIL _..l.1/l.6li- _o33S _ -211,$41-
-001i8.. ~053- --<KillL 3,2SJ -0086-~ 

_.,1.7~- ..1119~- ....Jl6.66._ ......S.6.;lbL ~ .20S.26D-----9~~- _;1.2..QJ,Q_ ..... .72.Q6 _ ,~ ---.2ill- ..lD~.7-

·-
....o.ool. 219 _0003- 2]9 

---
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ADMINISTRATION OF LAWS 

B. A_dm,,l:;n:is:-.1111,.,,-t.l~o: :~: .:~•:::::ous Co"'s,.,_ls:.,:'-__ L_A_B_O_R _______ .=OS:::p U::.=~c:p:::~':~::E:::-S--------T=oT=A:cL;---

~n:f:0:~ie=Ifi;~ i:!: _P_e_r_T_o_n ___ ;...T_ot_•I ___ P_e_r _T_•n ____ T_o_t_nl ____ P_er_T_on ____ T_o_to_l __ .,. 

C, 

D. 

=d:ntnl.!ilrA\IH. l1m1• un .. andJJ.) -

l, ~!:• ii~~I~\cf.!f o. sup!rvl: 

2. ~r lt "~:~re;~!".." •~per: 
$ .. -,.91.QJ._ $. • ...5.9...11.W.._ '--'·Q.~P.,.. ,._,l,'lp.26.fl.__, $_ ... Q9.l2.. $....11~21-

S, llululh or other cenlrol of­
fice in Minnesota - Mine 
supervlslOJ) nnd clerlenl • 

4. Engineering - • • • 
If. Lnborntoey (Auunylug, 

Snmp)ing, Etc,) • • • 
6. Experimental Expense -
~. ?>!hcellaneoun (detail fully) n, _____ ....,.. __ _ 

__ .QQ7,l1- _., .• 6,J.J!J._ • ....0.00~. 422 - ...... !l1l114.. ---7.,205..-. 

_ JUJ.!?-
• ..... 0312.. 
_,gl@. 

..JQ.J.M_ _..QQ.lm _ 
-26.,..5:l-$.-- ....,JJOJ3-. 
_JJl .. ~L- ...,Ql9./,\. J.6..$.&..... 

b, --------­
~ -----~·-

Totol ndmlnlstraUve expense. $..-13.79.~ $...ll7_,.S91,._ $-...O.li.67- $.....lll.,532..- $-.+1.86.6_ µS~L 
TOTAL OPEN PI'l' OPER• 

ATING COSTS (A + B) J..~.2.. $.5.61,SJS___ $.....3.632.. W]D,zlS_ $.J...053]... ;,..B~~!llO-
lJNDERGROUND 

LABOR SUPPLIES TOTAL 
OperaUng Costa: Per Ton Total Per Ton TolAJ Per Ton Total 

1, Mining $ .. ---

, ___ 
' 2. Timberhig 

S. Trnmmlng 
4. Conveyora . . - - ------
~- Pumping - -·--- .. 
6. Hoisting • - -

·'/. lleJ;al.o • 
s. u. G, Supermlon 
.j), Gen'l U. G, Expenso 

10, Gon'I Surloee Ezp. 
1L Mlsel. (Del:all fully) 

n, 
I,. 

e. 
cl. 

'l'OTAL (C-1 l!ml C-11) $--·- $ '··---Admlnlatrnllon and Mlscel!Bneonn Cantu: 
(See note nbo••l 

1, Mine Ofllce-M!no nuperv!-
aion and clerical • • • 

z nongo Oft'lce-?dlne nupor-
vision and clerlcnl • • • 

lt, Duluth or ..,u,er centrnl of• 
lice In Mlnnesotn - Mina 
supervision and clerical • 

4, Engineering . * - -
6 Lnborntoey (Aoen:,lng, 
' Srunpllng, Etc:.) • • • ----

o. Experimental Exponno • - --7, :1/Jiscl, (detoU fµlly) . . 
n. $------
b.- $ 

c.--$ 
d. ---$----- $-----·-'l'otal administrative UJICnl!O • $---·-·--.. ,._ ; '-·---· 

, ___ 
TOTAL UNDERGROUND 

OPERATING COSTS (c+D) $ ..... - ... - $- $.-....-
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l O l\StMcellaneous ltems oC espense not 
tncludtd under items S•D nnd D: ,., 

B. 

J. Inau111nco on buildings and 
· equipment. -used in opern­

tion• • • • • • • 
2. Personnl Injury Ollj>enlio ..,.. 

twi!Jy pold: . 
n. Premiuma for compenai:1-

tlon ond llnbility lru!ur-
nnce f-,..-----

b. Medical and hospital OJ<• 
pansen $ 

•• Settlement of lnlllti or 
death elnlmo J---

d. Safety. or other mlncclln­r:8:;' expen,.. (l!i•• do-

Totol, n tnd • • • • 
3. Total personnlpropertytm: .. 

(Levied in tho year 1953 and 
poynble In 1954) 3a+3b, 

t\e Personal property tau 
levied in 195:t on mining 

=~~!vmo;io::r1y oth:~w; 
used in or nttributablo to 
mining- opemtlons: 
'l'otnl taxable volOAtlon • 

Toto! taxes levied . • 
b, Tolol stock .Pile ta,:: 

l. Tola! tons-__ _ 

2. Total ta,: $...-
c. Oro In stocknllo Ma:, l, 

1953, placed therein sub ... 
soquen~ to Mny 1, 1952. 
-------Tonn 
d, Pr<>Mrll•ll of totol stock. 

pile tnxes· levied in 1953 
nppllcnblo to tonnogo llll• 
dcr3..c••••• 

4. 5f8i1 !•~lJ _la%:" p~ld 1'? 
6 .. l'en.'Uons .. .. -
6 Group Insurance 
Total, lten, 10•A • 

l, Admlnlslmtlon, office, out­
side of Minnesotn • • • 

2. ~~f~1:!~taC~nn~on~ ~; 
3, Asaoctntion duea, nnneaa. 

tnents, o.dvertlsing, dls­
counts, excbnnge, etc~ 

4. ConUnr:ent. expcnucs, such 1111 

=r~:~ons~~t" .. p~! 
6. Z..gnl upe...,, 

~ ~t~t~:r~0a:: :::e::cfl! 
Inga ...... . 

7, ~tl•tl~n, ~le~t, _°®:K"'~ 
8. Idlo mlno expense (mines 

Idle during yenr 1953) • • 
D. Costs no~ included above • 
Toto\ Item 10.B • • 

Totnlt ?rflac. Expense, 
(lO•A nnd D) • 

ADMINISTRATION OF 

•OPEN PIT 
Anrage 
cost per 

tolt 
Tolol Cost 

UNDERGROUND 
Anrage 
cost per 

ton 

$..a.!l.3!!:L 1)....)2,.6.2.7.._ 3-

;..__ ---- $---. 

,000!._ ---1~--

Labor 
_.Q!;).~1- --3 .• 91L,_ 11!!.!it.X:ii!J. 
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TOTAL 
Per Ton Tol:ll ~~~:..::..::::;..._ ......... ~---:-

,_ ... !J.9.l2... ;.J.1;/j)_ 

-~.00.84~ __ .7.v206.-

.....l3.,.9.3:L­
• ...29;.t,,0.1--

,...30.,.BS.2..-

$-.. l~- $.lS.9..,J.2.6...-. 

' :i...os:n.. ~.i,810-... 

TOTAL 
Total 

-· ------

--·---__ ....... __ .. _ .... 

• Ii •. 

1 
j 

1 0 Mlscell•n•••• ltema o! expenae not 
lneluded nnder ll•m• 9•D ond DI 
A. 1, 'ln:;uronec on building• nnd 

· equJpmcnt used in opera-
tion!! ... •- ·• • "'! • 

2. Personol lnlul'J ell!><Dt4> ... 
tuo!IY pold: 

B. 

"• Premhuna for com~nna• 
lion and lloblllty fnonr-once, _____ _ 

b. l\ledleot' nnd hoapltnl ex• pelllles ;; _____ _ 

•· Settlement of lnjlll')' or 
death claim!!$.---

d. Safety or other ml.,ee1ln­
ncous expenaeo (glvc do-talls) ,: ____ _ 

Tolnl,nlod • • • • 
a. Totnl personnlpropertri.xe. 

(Levlcd,ln the year 1953 ond 
pnynble In 1954) 3at3b, 

•• Per,;olllll properly luclJ 
fcvjed tn 195tt on ,nining 

:~~~me;;J:;\y oth:!J:sif Y 
mied In or atliibnlnblo lo 
mining oporotlona, 
Tolnl tllxnblo valuation • 

Totol loxes Jovled • 
b, Toto! otock pllo 1111<: 

l, Tola! to,mOB,._ __ _ 

l!. Toto! tu f--
c. Oro In s\oclrt>llo Moy 1, 
1953, placed therein au!,.; 
scquJmt to Moy 1, 1952. _______ Tona 

d. Propor\1011 of total stotk• 
pile tnxoa levied in 1953 
npPtleoble to tonnnl!O nn• 
der 3-e -• • • • • 

4. llo<inl SeenrJtJ toxco pnld In 
1053•····· 

5. PcnSlons - • - .. 
6 Group Insurnncc 
Toto!, 11en110.A • • 

1. Adm!nlslTilt!on, offices out­
- atde of MJ11:nenota • .. • 
2t Contribution.a, donnUona, en~ 

ter\nlnment, et<. • - • 
3.- Assocfot!on duea, 011ew­

mentn, tidvertblng, du­
counta, o~hnnge, et<. -

4, Contingent exponn"", such•• 
c:lubhouae, garden prw,!I, 
exnmfnaUons, etc ... ,. 

6. Legal expenneil 
6. ~fo{ntennnc,, nnd upk .. p of 

misc. real e,tnto nnd dwell• 
Inga • • • • • • 

7, Depletion, lntorut, <horgos, 
et~ .. - • • • • 

8. Idlo mine expcnoe (mines 
idl<! during year 19G3) • • 

9, Costs not Included nbovo 
Toto], Item 10.D • 

Tolnl, )l!lae. Expense, 
(10-A and 11) • • • • 

ADMINISTRATION OF LAWS 

•OPEN PlT 

Ateraco 
cost- pet 

ton 
Tolnl Cost 

,---UN_D_E,ttGROVNJ> 
.,., Avfrnge 

co•t per Tolnl Cost 
ton 

$--- ,. $---
.....QQO_L ---1?-

TOTAL 
Atemgo 
cost PU Totol Cost 

ton 

$----- 11.-----

----·-.. -
-;0698- -·ir.uci!i'-·· !Kscei"ianeoii.sclev~fil'ld}in,i~ --$..a!>.lba: ;::i3::iiiir: ,:=:: i·-·-.. --- ,.-- ,_ 
t.,l.~L s:11!2.Z~. S--··-· ;.. _ ___...... ;--$-·-
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ADMINISTRATION Of LAWS 

11; lotol n01o111 n~ on tonnage 
mined In 1953 • • • • • 

~gJ~rrlftNfi~VE TOTAL 

A. Portion :represented by ndvnnec 
royalty credits, nppUed on 195;! 

tonnage $------
B. !i~;;iff:'~~J.~Y ~iu~it 

tonnngo.~------
C. ]ln!nnce (Item 11 .... A + ll) 

currently paid or nccrncd upon 
ore produced during year 1953 

12-a0
~\:~

0::.r!1 ~i:l.z:~1:: 
fol In 19:ll (payable In 1050, u110n 
lhe !ego! shown on 
pogo 2· l;...Ull!>l,.z.ZL-
A,nonntofAdVnloremTaxeolev!ed 
fa 1053 npplicoble to the tonnage 
mined jn 1053 • • • • • 

13, Mine Pinnt and Eqolpment (Excla• 
.i10 of lleneficiatinB Plonlo) 
A. S!llndotd M In o Pinnt nnd 

Equipment - Addltlone •JI!! 
betterment. In 195~, ;J,Q,~.32 
1, Grosn copllol investmen~ 

Dec..311 1953, $.--•-
2. Deprecll,tion !or 1953 • • 
s. Total clintged of? nt closo of 

1953 $-
ll. !!<,!or!a-0~ Eanlpment-A<!.dl­

tiontt ond bettermenl:I! In 1903, 
; 537,223-. 

1, Gross C<ipltnl Investment 
DCC:8111953,$-

2. Deprcclnllo!I for 1963 • • 
8, Toll\l cbnrged ol? nt close of 

OPEN PIT 

Average 
cost per Tolol co,t 

IOI\ 

$,...,~so_ $.J.Q.$~~§.!1...-

~+2.?.!L $ 129, 919 

UNDERGROUND TOTAL ~- .A.vernge Average 
cost per Total cost cost per Total cost 

ton ton 

$-· 
,_ $------

(2$:t o.t l,986,!>32,19 x 29.16%) 
~ . ,_ $ 

1953 $-
S'J:'OCKPJLE LOADING, llENEFICIATION, ?:Bil!SPORTATION AND MARKETING-EXPENSE 

14.-sto<kPU• Looding; 
A, Shlemenla !rum etocl<plle, 1953 
Lione Shipped 

2. Cost of Loading~ 
3, Cos\ per ~n i3.----

B. Tvnn:>B'.O SIOCk!>lled In 1953 
1, Total 'fonn StockpUed • 

l!. Cost per ton (A-3) $­
& Co•t Appllcnble to ton!t 

Stocklllled, Jl.1 X B·z_.;... i---
15• B<nt1Iclallon (Detoll ;~•~!OJroauccd 

A. Washing• • -
B. Drying • • -

c. ~~:.trifr&· -
J).. smwrins: - --­
E. ,7Igg1n!I. • -
J:'. ne.wY medium -
G, PcllcUdng • .----
JI. FJot:>tlon • -
'l'olnl cooi or 1,<oenelatlon 

---

---
... -------
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ADMINISTRATION OF 

OPEN PIT UNDERGROUND 

16. Transportation. Av.,.ge 
c::ost per 

too 
Toto! cost 

Average 
cost per 

Ion 
Tvlnlcost 

A. Roll !relgM (Based on rates 
in ctrcc~ year 1963) • • • 

____ tone $--Per ton 
_____ tone $-P•• ton 
____ tons $-Per ton 
B. Vessel !reignt (Based on rat<:; 

i11 effect Year 1963) • • • ____ toll8 ;.,_per ton 
__ .. tons $-Per ton 
____ ,tons $-Per ton 
C. VC11SCI unloading (Bnsecl on 

rntcs in ef!ect -year 1953) • -___ tons $-per ton 
. ____ tons $ •• --.porton 
-········ .... tons $--Hper ton 
D, Federal Transportn\!011 tn:: 

$--_ Tolnl Transportation Expense 

17, i~i;:r.:f'!,~1:it:,1;1 t~ ll'n0nsP~rt11: .0109 9,323 
$--OS.00... i.--46,626.... 
· .... 0020_ _1,10S.... 

~ 
A. MarkcUng expense, • • • 
B. Marine Insurance 
C. Cargo •analysis expense ... -
D. Miacelle.neous items no~ ex• 

pressly ennmcroted. (DetnD 1 

!ally under zcmnrkll) .• ~-9
0
.~?~~- $_J.266 ... .sf Pl·- • -.-\AL 

~Total Jt.em 11 • • • • "_..~.u.£,_ ~ v-

fi0:~e8~~t of,;!"f;Pi'lW0
• mul ;.3..1.@L $.2.l.Ql,-3.6SL $-

gl~~i ;m)\~ C
0
0S:S• !~R J9•~ $,h..e!l.Ol... ;..b.,..Q:2.2,l..8.3...; ;__._. 

OET,\ll,ED lNFOrulATION WITll REFEREN,CE TO BENEFICIArlNG ORES MINED FROM Tl! 

••'-•··--•·•-'----·--------------·-------ll11Nl',,l)URINGTHE 

L 

2. 

a. 

4, 

6, 

o. 

1, 

WBBbing 
l'tanta 

Drying 
Plonlo 

Slnlerlng 
Pl:ultu 

Government descrh>llon of !met 
upon which plnnt 1:, locnto,a...---------------------------
P)nnt nnd Equipment, 
A. Additions 

0

nnd beu.rinonta 
In 1953 ~ • • • • 

(Petnll of tbese ltcm/J wust no-
company report.,) 

Gross cnpitnl investment for 
dcprcclntlon as shown ht your 
books at closo of year 1953 • 
Amount charg,,d oft' to depro­
cintion year 1963 - • ... -
Total amount chnrgod of? to 
11src~atlo,? D.! el_!>so _ of :~ 

Net Investment oulatandlnl!' In 
plant nnd equipment nt close of 
yenr 1953 • • • • • ~------ -------- $'------

DETAILED COSTS. OF JIENEFICIATION AS SUMMAJUZED UNDER ITE!l iii, l'AGB Ill, 

A. Trnneport.otlon .,xponao, 
mino to plant .. • • • 

D, Lnbor: 
1, llenefic!ntlon 
2. !lnintennne,; 
·3, Su!>"rintendeneo nnd. 

clerical nt plant. • • 

4. fir.iilJ".ni~ .;;.a~ re: 
marks.) 

Totnl Lnbor • 
C. Sopplle• 

L Pinnt 
2 lfalntenanco 
3, '.Electric power 
4. Mlacellnneons • • • 

(Detnll !ully under ro­

$.-.-------

mnrkii.) Toto! Supplies• • • • .,_______ ._______ $:-------
(A) Thia is royalty- tax reguired to be paid under. the tenis ot tiles• l 

shipment or ore from tlie mine. 
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'1'0TAL 
Average 
~ast per 

ton 

$-

$.....-.,-..-.. 

Tolnl cost 

___ .. __ 

ADMINISTRATION OF LAWS 

OPEN l'lT VNDERGROIJND TO'l'AL 
16. TranaportAlion. Aversige 

Totnl cost 
Average 

Totnl cost 
Average 

cosl per cost p.e.r A. Rnll freight (Bnsed on rates 
in cfl'eot yenc W53) • • • 

___ -,;,ons $--.-Per ton 
--. ---t<llla $---Per ton 
--......-tons ,_ver ton 
B. Vessel ftolght (Dnscd on :rote• 

Iii effect yenr 1053) • • • 
----tollB $--Ptt ton 
_,tons $-per ton 
-----"'"' $---l'Ol' ton 
C. V•sscl unlondfng (Dosed on 

tatca In eflcct ycac 1953) • • 
___ _.,ons $.--per ton 
·-----tons $..--.per· ton 
--------t•n• $---· -P•c ton 
O, l'edernl Tnmsportatlan t11: 

Totnt Tronsportntlon ExpeMa 

ton 

$---

f---

cost per Totnla,st 
ton ton 

;_______.. ;_ 

$--·- $--11----
17. 3!~•~~':t':i:~:~~1 ~ ~nnp~rtn: .0109 9,.323 

~osoo_ i-.h6,.626_ 
· ...Jl020_ __1,705_ 

Clevelruld Eicpanse 
$.-CDmm1all.ilm!;-A. Mnrkcling expense • 

B. Marino Insurance 
C. Cargo 'nnnlyo!s expClll!o • • 
O. Mincellancous l!ents not l)X• 

ptossly enumerated. (De\nll 
!ully under ;emarks) .... Q!.5.!L --~~1.e.~-·- _.(~]. __ 
• Totnl Item 17 • • • • .$....Q'JJ.2._ $ __ 6§,_q!JL $--

ri-.::i,~~t cif,J!"f:1':~~on nrul $.3.l.6ll1.. t.2.1.Ql.,3.69_ $-

fi~,J!~ i~~>\~ c_osr..5, :E~R ~9•: ;.hL8!l.Ol.. $..h.,-03.2,.lQl_ $.--

DETAILED INFORMATION WITH REFERENJ:E TO BENEFICIAIING ORES MINED FROM 

------------------------·•-]UNF~ DURINGTBE C,\LENDAR YEAR 1953 

L 

2. 

'3, 

4. 

6. 

o. 

1, 

Dr)"!ni: Sinterlng Cl;~~~nij.~•
d 

PlonlD l'!Dnta Planl:J 
~;::~'l:t"J.t :r:~1v_:1~t1e tract l'mnt end Eq,uJpmenl: ,.,_ __ .._ _________________________ .,. 

A. Additlolin nnd bo\tG12llcntn 
lnl953••••• 

(Deloll of these ltemn tuMha-
company nport.) 

Gross <ap!tal Investment for 
dcprccintian ns shown by YOUl' 
booka ut close ot yenr '1953 • 
Amount chargtd oil' to depn,. 
cintlon y~nr 1963 - .. .. .. 

Totnl amount chargoci off to 
19~~~ntlo_n a: d~:te .. ol "'S'~ 

Net Investment outatondlng In 
plant end equipment nt close of 
font W53 a • • • • f------- .,_______ $, ______ _. 

DETAILED COSTS OF IIENEFlCIATIOI( .AS SUMMARIZED UNDER ITEAl lS, PAG!l 0; 
A.ifn~•t~t!li":~cxyo~ao! .._ ______ ._ _______ , ______ _ 
B. Lnbor: 

l, Ilcnoficlatlon 
2. Mnlntenonc,i 

·8. SuperlntcndenCll w· 
clericnl at plllllt• ~ • 

4. Mlmllnnnous • • • 
~~\:;~ !ully under ro-

Totol Lntior • • 
C. Supplle,i 

1. Pinnt 
2 Maintenance 
8. Electric power· 
4. Mfscellnncous • • • 

(Detoll Jully nuder ?O-. 
marks,) 

-------
':::::::::: 

Total Suppl!.,,. • • • ,,_______ J-------
(A) This is royalty tax required to be p11id undor. tho terms ot these leases to permit 

shipment or ore from tlie mino. 
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ADMINISTRATION Of lAWS 

I), l,lisc•llaneon• other then 14. 
bor mul. wpplles: 

1"' Worlcmo.n'o. -comnenM• 
\Ion. (Actu.t conti oo]f, 
DO '1!BOI"lO fwuln,) ' 

2. Fire and other l!Ul1ll'llnco 
.,...,..., to l!lant • • 

8, Olhor ltemo, Social Sec., 
etc.• • • • • • 
(Dolall nndcr remorl!,J,) 

E. 'f~~~lcd in tho yoor 1953 
(poyoble In 1954) on reol 
cstote conn~ with 
plant • • • • • 

2, Levied ln the ycnr 1953 
(poyoble In 1950 on per-

~'\'lt\,t:i"':1 °..onn~~ 
li', Depreclollon na pu Item 

4, pago 10 • • • • 
G, Jnterent on beneficlatlng 

plant invontment 
GRAND TOTAL COS'l' 

Wll!lhlnc: 
Planta 

Slntorh>!I 
Plants 

$.------

SUMMARY OF OCCUPATION '!'AX TOTALS 
Tntol 

a,7051.909 Iiem 
4, Groat Tona _§.S2.,.S.1J.L_,,,, •• .t, E. Value 

:Non,Sl&totor.v · DedutUOIUI: 
14. Stoclq,Ue L®dlng • • • • • • 
.16. Bonctlclatlon • • • • • • • 
10, Trannportallon • • • • • • • 

17,A. Mnrhellng' Expon,o • • • 

l?•B, CM~®Uaneona • • • • 
Total Non,:Jti>totory Dcdncllono 
Value ot Ore at Mouth ot i!Jno • 
'Ua♦-dnrv- _Dedoitlom: 

8. Development • • • • • 
0,A&C: Labor • • • • • • 
O•A&C. Supplfeo • • • • • • 
g.13&D, Admlnlatrollvo (Subd. !&2) 

0.»&D, Adm!)llstrallvo (Subd. S) 
111, Iiepreclctlon 

o-l!&D, (4, 5, o, a 7) nnd 
10-A, Mlscollnneoaa 

11. !loyllltY • • • • • 
12. Ad Volorem Tuen • • • 

Total Slotutory Dcdu~ono • • • • 
Tnzoblo Voluo . • • • • • • • • 

Per 'ton s.JQ.,)]1)6,,,.,_ __ _ 
Total 

_l,.Q9.,!l,.,,8 __ _ 

.0609 

;;;;:-_c __ ,_~---} ... 
Countt of __ ___...-, .. ___.. .. ..._ .. -.... ,do nolemnly aw!11r that I am lhc..,_. ......... _. ____ .......... --.. - .. ,-.... ., 

J, ---- (Off!clnl tltlo) 
_____ ; thnt the foregoing nport wAa made by me, or. under .my auporvfslon, and thnt the n1al• 

·ot.----(opcriiiing,••~ikibcd from the records or tbla Compnnt ond nro t.rue !llld correct to tbe boot of my knowledge ond bollel, 
lol'II therein not forlh have ••• . --

Subscribed ond sworn to J,doro mo tbt,s------doyo! ········-·•·· ,195:,,_. 
Notor.v public_ ______________ _ 
My commt..lon expln·a... ___________ _ 
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ADMINISTRATION 0 

Form No, ;37-A 

DIEIPAR'Jl'MENT OF TAXATION 
STATE OF l\UNNESO'l.'A 

TENTATIVE DETERMINATION UNDER MINNESOTA STATUTES l949, SECTlON 298, AS 

THE AMOUN'l' OF OCCUPATION TAX DUE FRO,,u..----------.--

OPERATIONS OF'....-__ .::,nA!>.:"'-----------

1. Character of operation: Open Pi X Undergronn 

2. Total tonnage mined during the calendar yesr 1953 852151h toll!I. 

3. Loss by beneflciat!o 

4. Mur1cetable tonnage mlnPd as2:s111 . toiia. 

5. Market value of Item er Ton !l'otf.lValut 

NON S'l'ATUTORY DEDU'CTIONS: COSTS .BEYO:NJ) MOUTH OF MINE 

6. Cost of loading ore from stockpile, ore mined in 

1951:1-------------tons Per Ton $-Total.Cost 'l--'---, 
7. Coat of beneficlntfo,.._ _______ ....r,er Ton $-Totnl eo.t .,__ __ _ 
S. Transportation cost ________ .r, 

~ Mnr~tingExpense _______ -i' 

10. Miac. (See detnll on reverne side) ____ _.., 

Total - Items 6 to 10.,_ _____ _.r 

Ve!!!!! of Ore At l\f!!!!fu !!! l!!!!!""---~---.r 

STATUTORY DEDUCTIONS 

U. Cost of Developmen._ _______ ,.r, 

12. Cost of Mining 

II. L!lbor -----------.!' 
b.Suppl!ea ----------~ 
c. Administrative Expens&--Mine mid 

District Officea --------..1:' 
d. Admlniab;ltive Expanse-Duluth or other 

centml office in Mlnnerntn · 

e. Depree. of Mme Plant &. Equlpm't._ ---.r 
f. Misc. (See detnll on reverse alde) _ _. _ _.,r 

13. Royalty ----~------..Per Ton;_..... ToW Cost µllrl,,;~.18o 

14. Ad vnlorem taxea on ote mined % Per Toll ;_..... Totcl Cost~~=""'" 
Total - Itemo 11 to l,'A-_____ ...1;1 

15. Value of ore tor purpose of trut __________________ __, 

l!l, Groos Tnx upon such vnlue at 11%-----------------..... 
17. SpecW Tnx for Veterans Adjusted Compensation (See. 298.011) (1% of No.1G) · 
18. Total Gross Tax (1&+17) ___________________ _ 

19. Credit for Labor as per Sec. 298,01:L-_________________ _ 

20, Net Amount of Tlllt Due and Payable (18-19) ___________ .....,.._.., 
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TRl•l s B,7091909 

:-~~t.~$ . 

(OIYlclolt!Ue) 
e, or wider. my supervlalon, nnd th.at the mat• 

ot{eet to Ilic beat ef my knowledge nnd be!lel, 

,1954, 

ADMINISTRATION OF LAWS 

Form No. 37-A 

DlEIPARTMlENT OIF TAXATION 
STATE OF IIIINNESOTA 

'l'ENTA'l'IVE DETERMINATION UNDER MINNESOTA STATUTES 1949, SECTION 298, AS AMENDED, OF 

THE ~OUNT OF OCCUPATION' TAX DUJll FROm---------------'ON MJNmG 

OPERATIONS OF. "A" 'MTNE, DURING THE CALENDAR YEAR 1968. 

1. Character of operation: Open Pl X Undergroun 

2. Total tonnage mined daring the calendar yeAT 1953 as215lli ton!!. 

3. Loss by beneflciatlo 

4. ~ketable tonnage mined B,2;~lli tons. 
5. Market value ofltem er Ton$ Tot.Ill Value $ e,1e2,2~./Jl 

NON STATUTORY DEDUCTIONS: COSTS BEl,'OND MOUTH OF MINE 

6. Cost of loading ore from stockpile, ore mined in 
195,.,_ _________ ~,ons Per Ton $-Total Cost----

7. Cost of beneflclntlou.....---------er Ton $-- Total Cont ,..... __ _ 

8. Transportation cost --------rer Ton~ Total Cont $2,63q,927.2S 
9. Jifurketlng Expense _______ .,,er Ton ~ Total Coat.$ 42,412,~7 

10. Ml.Ge. (See detAll on revenio s!de) ____ .,,er Ton $-- Total Cont. $ l,,70,.00 
Total - Items 6 to 10 er Ton :p__ Total Cont , 2,679,0b4,82 

Voluo of Ore At Mouth of MI,,e P~.r Ton $-- Total Val11e $ 6,uo,869.59 

S'l'ATUTORY DEDUCTIONS 

11. Coat of Developmen,._ ______ _.,rer Ton $-- Total Cost $ 62,1,Sl,OO 
12. Cost of Minlng 

11. Labor -----------r,er Ton$-- Total Cost $h69,9L1,00 
b. Supplies er Ton $- Total Cost. ~268,743,00 

c. M'Btti~~~-ens_&-.,_Wn_e_nn_d __ .....rer Ton $-- Total Cost~ 84,929,00 

cl. Ailmlninb;ltivo Expense-Duluth or other 
central office Iii Minnesot.o ... ___ __,,p~.r Ton $-- Total Cost , 13,931.00 

e. llepl'llc. of Mine Plant & Equlpin't P"l' Ton ~ Total Cont , 1~8,316,00 
f. :Misc. (See dotcll on reverse side) er Ton ~-- Total Cost ~ 156,673 no 

18, Roylllty er Ton ~-·-·-· T!>tal Coat ;106, ~61100 
14. Ad vlllorem taxes on ore mined % Per Ton$-- Total Cost* ;2,0,s.1~ 

Tot.al-Items U to l er Ton $--Total Cont $ J,36Q,70Z,3S 
15. Value ofore for purpose oHnx $ 11,7,0,162,hli 
16. Groos Tax upon such vnlue nt 11%, _______________ _._.....,.$--5".'2""2'"':!i:=:11~•87 

l7. Speclitl Tax for Veterans Adjusted Compensntlon (Sec. :!98.011) (1% of No. 1G)---l$~-"'47..,,,,.,S0=1=•
6:! 

18. Total Gross Tax (16+1'1>------------------~$--"5"'70""'""019...,..,~9 
19, Credit for Labor 119 per See. 298,o,z.... _______________ ....... ___ ~ 

20. Net Amount of 'l'ax Doe nnd Payable (18-19) ______________ ,, .570,0l9,~ 
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ADMINISTRATION Of LAWS 

Item 7. Cost of Benellclation 

Transp-ona_· _t_1o_u::::::::::::::::::::::::::::::::::::::::::~_-_-_-_-_-_-_ -_ Ln!ior 
Supj>liea ___ ::::::::::::::::::::::::::::::::::::::::_ Miscellaneous -----
Taxes -----
De)lreciatlon• (See detail below) 
Interest.. (See detail below)------------.:.------------

TotaL---------_::::::::::_:_:,:,::,:,-::_-::_:,:,:,:::-::_:,::._-"!~'---_-_::::::::::-_ 
•1. Plaut Investment-12/81/52--. ·~ 
2. Additions-Year 1953 --------------.Jii'-_-_-_-_-_-_-_-_--: 
3. Retirements-Year 195ll...-------------- -
4. Net Additions---------__ -_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-
5, Amount to Depreciate at 12/31/53-.......... -- -----
6, Depreciation allowed to 12/31/52: ___________ -4 ____ _ 
7, Less Depreciation retired in 1953 ___________ _ 
8. Net Depreciation Allowance...----------- ------
9. Depreciation@ 6% on Item 6, ______________ ------

10. Tota!Depreciation to 12/31/53 .. -· --·-------------- _____ _ 
11, Uudepreclated Balance-12/31/Gll...---------------- ____ _ 
Depreciation Allowance {or 1953; ___________________ _ 

Depreciation Ill! above-Item 9------------------- ____ _ 
Add Loss-Deduct profit on equipment and rentals ------------ ____ _ DepreciationAllowance£orl953, _______________________ _ 

••Undepreciated Balancq ns at 12/31/5 ~·-----
Interest @ 6% on 12/81/52 Undepreciated Balanc.,_ __________ _ 

ltem 10. Miscellaneous 
J/[nrlne JnsurAA.ce----------------------4'-----­
Cargo Analyels-----------------------~--­
Otberitems-----------------------.-----

TotaL-----------------------'1>-----

item l2f, Cost of MlnJng-M~ellancous 

Engineering •-::::::::::::::::::::::::::::::::::::::::::_+----
Laboratory •-Item 10-,A.........------------'-----------------
Item--·-::::::::-.::.::-.::.-.::.-.::.-.::.-.::.:_:_:_:_:_:_:_:_::_::::_::_:::_:~:_:_:_:_::_:_= 

Total----

Item 12e, Depreciation StandaJ.'d Plant Motorized Equipment 

1• Investment-12/81/52--~···---·· $ 2,858.S79 $1,449,240 
2. Additions-1!'ear1953 ii>----- $ ~37,293 
3, Rctitements~Year1958-~-·-- (J0,632) 
4 Net Addit!ons..----
r/ Amount to Deprecinte at 12/31/53 

(10,632} 

r/ Depreciation allowed to 12/31/5?... $ 2,li6!i,J6!1 
.,• Less Depreciation retired in 1953- 9,S69 
s· Net Depreciation Allownuce_. $ 2,4Sh,S9S 
9• Depreciation @ 6% on Item 5- --10a;.ssz_ 

10: Total Depreciation to 12/81/53 --2.5~ 
ll, tindeprecfnted Balnnce-12/31/53 26b, 79) 
Depreciation Allowance for 1953 
Depreciation as above~ Item 9 _____ _ 
Add Loss-Deduct profit on equipt. sold 

and rentals ....... ------­
Depreciation' Allowance for 1953 .. _ 

C 
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6o,l28 
28.399 

lSB,318 

237,293 

1.611,'.l.08 
312,425 
496,633 
,366, 714 
129,919 

ADMINISTRATION 

SUPPLEMENTAL. WORKSHEET _____ "_A_" ________ _ 

ITEM 5, l,oke Erie Value 
Grade of Ore Tons 

ITEM 8, Transportation . 

-1 to 12- 1 

I TEH I~. Ad Volore,n T4X Allo.,ance 
l)escripti011 Dhtrlct 

Nat Fe 

SD 

Pbos Bill ca '!bn, 40K 

Reaena I toe al 

Groos vol11e 

Less i!t shrJ.nkogo 

Lake Erie value 

Aosenacd VAlu:e 

Production ______ _ 1' Total tali 

t..:.:R•:::•:::•,:_rv:.,:•:..._ ___________ ~Al~l~o:_•====-?.L 
ITEM 19. Creel.It For Labor-

Totol lobor cost 

Tons produced 

Labor cost. per ton 

Excess or 00,! .i, not more than 7R,! 

Excess or 7Ri 

Labor credt t ea.med 
Excess of OOt! 

'total labor credit en.med 

X , 10 

X.15 

tons X 

tonn x 

llnxtm1m1 crod.lt nllownble 1oxclusivo ot erreot ot•21lB.02 sec. 1-c) 

~ x groos true o 1~-----
Credit not used under Utidtn.tton 

73 



Motorized Equipment 
$ 1, ldi912li0 

$37,293 

1,6n:108 : 3__425 

$ 496,633 

366,714 
129,919 

ADMINISTRATION OF LAWS 

SUPPLEHEHTAL. WORKSHEET _____ "_A" __________ HIHE, 

ITEH 5. Loke E:rie Voluo 

Grade. ot Ore Tou "Nat Fe Pbos Silica 'Thru ,oH Value I ton Tout 

Rl!gsa~-
4-1 to 7-l 198.994 57,04 ,038 4,18 46,04 !i 10,7761 2.l.bh 379.24 

7-1 to 12-31 186.112 '>7.0li ,038 !i,18 46.0h 10.99"6 2 01,., oor,. 28 

Unn-BeASemA,. 
L.1 to 7-1 i?r: 11.i: '>2.90 ,.069 7.70 '19 '!I, 9. 7617 1 712.0l',.98 

7-1 to 12-11 20'> ol,'1 ,:., on om 7 70 '20 .,It 9 9691 ll. Oll.l.tOC::.87 

Rnverls Account i'!7J, ~~D oc;1c; 19.278.1,6 

l Gross value Ir R'21, nRI, R'I 
L<iss 1,:( shrinkage 1,1, ,.,n '•" 
Lalce Erie value 8. 73ci' 011, 41 

ITEM 8, Tron$J>Ortntlon 

Toi;ur Co.at/ton Total 

1.t-1 to 12-11 8(2 r:11. ~ 3.090773 !2 6'21, 927,2' 

-
. 2 6Jli 927,25 

ITEM }~. Ad Valorem T•x AllowMce 

Descripdoa Ofotrict SD R~ae"Gltooel J.aaoo:uxl VAlue Hill .Ra1e Tat tmitteral1 

I Prodllction = ,: Total tox 
Reserve Allow :( l aft ft~,. ,r: 

ITD1 19. • Cr di t Tor Lobor 

Total 1 obor cost I 
Tons J)l'(Jduced I 
LnbOr .cost per toh I 
Excess of t10o' & not i,ore then 78¢ I X. JO I I 
Excess of 7Ri! , 

,r,lll I J 
Labor credl t """'•d tons x 
Excess of Mt' I •. JO I I 
Lobar credit en.mod 

tons X 
Totcl labor eredtt etLrned 

lladllll.l:D credit. 4llowable te.zclusive ot ettect ot•298.02 sec. 1-c) 
~ lt grouo ta,r ff 11% 

Credit not used undor llmlto.tlon 
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AOMINtSTRATION Of lA WS 

DlEPARTMlENT Of TAXATION 
STATE OF n!INNESOTA 

i::1.t:Z. ~~ATION UNDER MINNESOTA STATUTES 1949, SECTION 298, AS AMENDED OF Tm: 
~~ 1$7 OCCUI'ATION TAX DUE F.RO . O; MINING 

~~..SOP.: nAn MJNlil, DURING THE CALENDAR YEAR.1953. 

:;:. 1~·~c;! oprntloni Open Pit :it Undergroun.._ __ _ 

~ '!"£t=gemined durlng the calendar year 195,<i-------tOIIB. 

l'!). ~fy~Uo toll5. 

,,lll. wu'""~tonnngemin llS. 

$. "~7M=..~ of Item .,__ ______ _..er Ton .,..$----"'-T·"t.al Valuo 

~ STATU'l'ORY DEDUCTIONS: COSTS BEYOND llfOUTH OF MINE 

~ a:::! dh::dillg ere Crom stocltpile, ore mined in 
;::;.;,;:;_;__ _________ ..tons !'er l'on $.-- Total Cost.,_ __ _ 

...._ ______ __r.er Ton$- Tot:il Cost----
"!). '!i.-r"''.1'",.®im cost er Ton $-- Total Coat ,.__ __ _ 

1ft. rm'½"'-z~-------..rer Ton$-.. Total C4st ----
:t,"l. rF: .~ez'..llil on reverao D!de)-----rer Ton $- Total Cost .,.._ __ _ 

~.::!tit-nano 6 to 10 _____ _....er Ton $-.. Total Cost 

lrrlbd·'ON A.t Mt/nth ot J\iin11 PAr Ton $-.. Total Value 

~RY DEI!UiJ'.l'lONS 

:1, ~d lk"W!~pmcn...__ ______ 4,er Ton $- Total Cost$----

~ ~ft;l~Jt'elr'!&' 
,~ ______________ __xer Ton$-.. Total Cost.,.__ __ _ 

~~ _________ _r;er Ton$- Tctal Cost----

,;::., ~vo Exponse-Mlne and 
~.t'~. OWwi -------.rer Ton '-Total Cost..,___ __ _ 

-t. ~\r,lli;-o Expens-Dolulh o,: other 
~ ~ ln :Mlnneoo,t .... o'------"P•r Ton $-Total Goat ----

'1!...Jti~~cl :Mino Flnnt & Equlpm•t,_ __ ..,;Pnr Ton $-Total Coat ,,__ __ _ 

,;. l~ ,-S..~tl~uill on 1'llVCI'll8 bide) er Ton $-- Tof;ld Cost ; ___ _ 
•~ ~~. er Ton$--- Total Cost,._ __ _ 

-t~ Jiil~~ ~ on -01.'\l mined % Per Ton $-- Total Cost , ___ _ 

!;:~ .. ~ l1 to j et Ton $-- Total Cost 

•~ 1i"t."li.<i:-llit,!'0iurpurposl)l)f fo,._"----------------.$~""'J;7';,l~O~,JQ~2,J!bh!I.. 
·.FS, ~~bt-'ti'!;inllttch vnluut tl%·---------------../1$:...SS:Z22~,2lSlll7.J:,8!1.7 
•:,t, ~"11~'1~~ tot Vdctdl1$ A!Jjuatcd Co111pensntlon (See. 208.011) (1% 111 No. 15)---~--1'2r..-,:a'20u.1.,i,6L2 

~ 'tl!Ui'l'!t'-:mil· 10\t; (lG,l,1'1)-, -----------------....$.$ ...;2~7~091£019~.lie:_9 

·-t~ "~~i-tt&-lftl"!)~ M JIOf Sllr. 298.0•-------~-------+---­
-~ ~"a!..~,'l(\'?,f \'ilit b110 unil P11ynlito (1ll-19)•-------------$~S~7:£0,~0!!J19~."9~ 
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ADMINISTRATIO~ OF, 

fORM NO. 37 

STAT!E Of MINNESOTA 
DEPARTMENT OF TAXATION 

OCCUPAT~ON TAX REPORT 
Of 

"B'' 
(OPERATING COMPANY) 

(POST OFFICE ADDRESS) 

M<1de pausucmt to the provisions of Section 298. 
Minnesota Statutes 19491 ns Ame~e.d__ 

COVERING OPERATIONS OF THE 

During the calendar year ending December 3l, 1953 . j 

N. B. It is the purpose of this form to provide for .a cotn!Jl 
turn of all data xelating to each mine operated dur.ing the c· 
year 1953. However, if such a return is made, it must not be a 
by operator that all the costs and other data herein reported 
considered or allowed in determining the amount of occupa 
due upon the mining operations of this property. 

It is important that this form be foUowed closely, tha1 

trib~tion of costs must be made in keeping with heading 
herein. 

Explanatory notes have been inserted at various places, !I. 
understanding of which will aid in completing the report pt<' 
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298, .AS .AllmNDED, 0!1' THE 

l'------ON llttm:NG 
. THE CALENDAR YEM 1958, 

ADMINISTRATION OF LAWS 

FORM NO. 37 

STATE OF MINNESOTA 
DEPARTMENT OF TAXATION 

OCCUPAT~ON TAX REPORT 

Of 

"B" 
(OPERATING COMPANY) 

(POST OFFICE ADDRESS) 

Made pursuant to the piovisions of Section 298.05. 
Minnesota Statutes 1949, as Amended 

COVERING OPERATIONS OF THE 

________________ ,MINE 

Durfog 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· 
trib~tion of costs must be made in keeping with headings .shown 
herem. 

Explanatory notes have been inserted at various places, a thorough 
understanding of which will aid in completing the report properly, 
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ADMINISTRATION Of LAWS 

cpl; -tlon No, 87-

Lego] descriplloll of properly opernted during the calendar year 1953, 
~~ i!~e 1!;".F/.~'!,',,d 
:r:~;h~t eacli forty 1n 

·- SH 7 lilE t ~i: •. .lli,,,C:<>.11! . Twp,No. Rge.No. 

ml¼ SE¼ Sec, 3~2-18 -
Seo. X Sec. 

SH\ SE; ·allc, 36=S2-lA 36 X 
X ...... 

Sec. Sec. 

1. EJtent and coat of all development "Work on said property nt cl~sc of calendar ycnr 1953, in following dctnits: 

NOTE;. Please md nnd cDservo carefully: Costs under lteril 1 or o.ny subdlvlston thereof, mast not -lncludo "West' 11intere.at,n 
~'purchn.so. of fee," "lnspe~tton costs," or nny otnu· CSJlCtl1llllJ Incurred upon ncqutsitlon of pro11city or otherwise whlcb are not directly 
alt:ril!Ulllblo to tho development of oome. 

OPEN PIT OPERATIONS 

A. &tent f.tld coat ot open pit development....c.ndiliono !Ill of January 1, 1921: 

r~~=':t_n,~~tlu:~:1d8~~::in o1 !t.1~t1:?dA'f:':.,~i:~f::::!:ff.e~~:CJr!11~te.ul11'i:.i1~~r:f1c:~el; ~=cr,t d~~!p~::~or~ 
..,. bqaa. aubnqtlct. to Jaziuat7 1, 1021. 

L Totni upinditores for stripping or other open pit development to Deocmber 31, 1920 (C-1, P. S) • 

a, Totnl cubtc yardn of oil =tert.Ia removed by atrippfng, opplicublo to above expenditures • • • • • 

8. E•timated cubic yards of all materlolo remaining to be removed 

4, Gr.ind lotnl cubic yards of strlpp!ag (A-2 + A-S) 

· Ii, Per cenl o! tolol y,m!<moved to Iola! otripplng (A·2 + A-4) • • 

G. ToW ~nil/Igo nblpped prior to January l, 1a21 

7, Entbnn~d to;,,,ag~ ohpcn J>lt era tomli!olni!' In properly as oi aanuney l, 1921 • 
u. Grand total tonnago In pruporly lit tho beginnlni: of operalionn (A•G + A•7) • • • • 

1), Eatlt110led tonnngo o! ore developed by ntrlpplni: removed prior to Jonwiry 1, 1921 (A-8 X A-5) 

10 E•li~tcd tonnai,• of ore developed 1,y strlpplni: tamoved prior to January 1, 1921 Md rcmalnini, =!nod 
' nnofthatdoto (A,9-A-G) • -- • • • • ••••••••• _ •• _ • 

1L Th• overage development cont per ton of ore developed hr stripping removed prior to Jonw,ry ·1, 1921 
(A·1 + A,9) • • • • • • • • • • • • • • • • • •. • • • • • • $.------

~ )laloilee of ~endltures IDUllllO!'l!zed ll8_ of January 1, 1921 (A•lO X A•ll) • • ·•. • • • 

u, Est<nt aud to5! of opeu pit developmeut.-condilionn under la,r ell'eclive J'anuory 1, 1921: 

NOTE- su~M•fen. tJ nlatd ,.bollt to tbe tlata# or OPtD pit. danl~tliffl\. and to u~tu!lturu thmfcr, appllea.bt, to •U ®OIi pll ore y,rodri=d au°bHQtlent. to 
,luiiian'" lo 1031, Undd J~m IJ.1 abould ,be abown oat:, the b•l&ato{ lf •DJ, carried forward from Bubdh"l•lon A-12. Item M eon;.rirehtnWI CXJl'ndlutras for 

:!~ ::: ~1\n~-::~:3:t =ri::ti':t !\~7nJu~2!h~rr: :~di~~'!:lU:~=!J!l :uieru~0
~::

0t11r$ :~~pd:' 1:ki. ~~ 
1. llntinco of expenditure• unnmorl!zod Jonunry l, 1021 (A-12) • • • • • • • • • • • • 

2, :l;~j"f~~ft:l"l!"n ~it ~•vel_:ipm:nt ,!'ub!equ;~t ~ J'!nu~1:_ 1, :021i C-:+3~ P. !) (!9-:., ~ 101:31".'.'1u•. $1.,,.206,!lhO..SJ-
3, Totnl upendlture• (B•1 + :S-2) • • • • • • • • • • - • • • i,.29.6,9.l&..f1__ 
4, Amorllzntio11 nlloWcd by ·commission yenl'll 19- to 195Z, lnclunivo • • • • • • • • • • $1.,.a60.,.69J...61.. .. 

• ,--1.1i6.01&.12.... 
- - - - $...lQ~.11~..:m.... 

1,. Total C]:Jlendltures 1tnomonl<ed (13-S - B-4) • • - • • • • • • • • 

8, Eatbnalcd .futuro upendlturea (Full doblls under .nubdlvlsJon C-4, P, 3) 

1, Totnl coota unnmonlied, plus eallmnted future upendltU?C!I (B-5 + B-0) 

8 
Estimated tonnage of or.• In or nt properly!,Jnnu~

1
rt_i, 10531 opp!lcoolo to cxpendllures ohown under B-7, 

• (Thill <atllllnto ahould lneludo nny ore mlneu, npp =le to tlll!llc expenditureo, which may bo In alockpllo or 
othenvl•e not nhlpped) • • • • • • • • • • • • • • • • • • • • • 

o. ,Avcms• coat JIU ton (13-7 + ll-8) • • • • • • • • • • • • • • • • • • 

10
, Tola! tonnngo produced In year 105°:! • • • • • • • • • • • • • • • 

1L l'roporllonotc amount o( development costs unamortized, applicable to tons produced in 195:! (B•10 X D,9) 

12, llotanc• of actunJ Cl'P•ndilures unnmorli:cd December 31, 1953 (B-5 _ n-11) • • • • • • • • 
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f...-22:!.,.!i§.k.l!L 

262,177.48 

; .9$21 
~..J1L 
$ • .12~].9$.21.­
$.-,-a4, ~,J.S.L 

C. tt!~!!!::~i?H~~::nrsd :a:;esoi~~ :te'?i~:~r~:nscfa1T~d B, 8 sabdirlllion or the total stripping rem0nd nn 

Sur!nce fg{i~ B~~ :11~f:" 
L Slrlpping prior to Januney 

1, 1921; 
l. Tolahards moved - • 
2. To ta I expenditures to 

Jnnuacy 1, 1021 - • • ~-----
3. Average cost per cu. yd. $ ...... ,..... ___ _ 

2, Stripping Jor period of 

~~~o:/;!;~n~~;!~e:_ • __ +,-~!,}.h~ 
2. Tolalcos!,1-1-21-12-al-52 $ .••• ,. __ (i_~.7.,.~5-!! 
3. Avornge cost per cu, yd, $ .. ·-··-··--·•·(i92J._ 

S. Stripping during yenr end-

!~\~~•;:';{. a.!'o!~~a._ _ .•• §J.,.)JJ ____ _ 
2. Tolul cos\ to 12,al-6a ~-L.1 •. ~(il.11_ 
3. Averni:e cost per cu. yd. f, ____ ... ,.5_1}~g._ 

Grand Tota.), Items 1, 2 and 3 
1, Total y•rds moved • • ;l,~l.1.3,.n!? __ 
2. Totnl coot of stripping $,-(il2,.!i!$.,J1 
3. Averngo cost per cu, yd. $ ... - •• ·-···•~PJ,'!._ $------

4. Eslfmnted cu. yds, of str!P, 
ping rcmaining,nnd cost of 
removing Mme as of Do. 
ccmbcr :Jl, 1953. B 
•• Est. totnl yds. ?l!mnin!ns: _1Q,_,3.Q_,_ 
b, EsUmntedcostofrnmovol $----7.,.032~!20. 
c. Avornge cost per cu. yd. $-----.6$..-

6. Grnnd lolal expenditures 
for otripping Incurred and 
to h• incurred .. of 12-31· 
li3 (C-1 lo C-1, Incl.) 
II. Total ynrcla of stripping -+ .•. !JJ!.i4§_ 
b,Totol costo for some • $.J~..._425..,_g_l .,_ ___ _ 
c.Averago cont per cu. yd, $, •. __ , ... .6015_ -------- $: , 23!!3..-.J 

G, Toto! initial tonnoge of ore nvnllnble for open pit minfng within the proposed atripp!ng arC!1 
'1. Average sf.ripping cost- per ton (6·b + 6) .. .. ,. 

S. Total tonnage produc(:d, open pit operations, subsequent to January t, 1921, to year 1952, incluslve 
UNDERGROUND OPERATIONS 

D. Extenl nnd cost of underground developmenL-condlt.ions ao of J11ttuary 1, 1921: 

r,'::i~im~:.:'3r1!~ch:re~fC::d '!ii!:~!13;_~~1f:! ,btadl04 of It.em l, Subdlvlatoa A ~d B ot cpm pI~ c!cveloPcnt. are, 

L total upendilurca to December 31, 1920: 
o. Shnfts • • • • • • • - - -- '• -
b. Dri!ts (Main levels) or other development where cnpitnlized 
Total•••·•••• 

2. Toto! tonnnge produced prior to January 1, 1921 • • • • • • • • • 

-3, Eslimated tonnnge o! ore available !or minU1g J'nnunry 1. 1921 with facilities e:r.istina nt ·tbnt Umo ~ 
4, Totol tonnage nppllcable to above expenditures (D-2 + D-8) • • • • • • • • • • . 
5. Averoge cost per Ion (D-1 + D-4) • • • • • • • • • • • • • • 
6, Dalnnce of expenditures unamortized ns of January 1, 1921 (D-S X D-5) • • • • 

f:. Ex.lent nnd cost of underground deve1opment.-Condltlons under law etrect1ve Janual')' l, 1921: 
l. Bulan•• of expenditures unnmorlized Jnnunry 1, 1921 (D-G) • • _ • • • • 
2. Expenditures: incurred subsequent to January I, 1921, (19_ ..... to 1952, inclusive):, 

o. Shafts • • • • • ·• • • • • • • • 
b. Dri!ta (Main levels) whern eapitol!zed 
c. Other development where capttoltzed .. • • .... • 

Toln:1 January 1, 1921 to Dcecmbci- 311 1952 .. .. 
-l. Ex11:endtturcs ncLunUy incurred Jn 1953 only• 

a. Sbaftn .. • • • .. .. .. • -_ .. 

b, Drifts (Main levels) where capitalized • 
c. Other development where capltellzed • 

Tolul !or ycnr 1953 • 
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Inoert Lego! D••crli>tlo:u 
'l'w1'~ Range lllld Sec. =cl 
M~:1J1:.it uc11 f•rty 1n 

Rge.No. 

36 X 
X 

Sec. Sec. 

, nra.at not fncltido "tnxes,J• •1_lnterest,n 
rly or oth"1Wiso wblch are not direcll:, 

$ 

~6,940..s3-
" Ql,,29.6.,.9.li..Q..23_ 

- - - ~,D60.,Jl9J...tll.. •. 
~_oh6..12..-

- µ92,ll~ 
~.i?.21 •. !t~!i.,.l!L 

262.111 •. !!.L 
$ ,9,21 

126,J63...l!L. 
In 1953 (B•10 X B,0) $ .. 12~19S.2J.. .• 

; .... ~4,.~!!3.,S.L 

.. 

ADMINISTRATION OF LAWS 

c. supplementary to and in support of subdlv~tons .A ,and B, a sabdidsion or the totnl stripplnc remo,·cd 4nd the cost thereof tLa of 
Ueccmbtr 31

1 
J93a is requlr.:d in the following dctu1l: 

Rock Rock Other 
surface Solid Brokell ll!atcrl•la Grand Jobi 

t. Stripping prior to January 
l, !921: 
1. Tobi yard• moved • • 
2. Tot a I expendlturu to 

January l, 1921 • '"' .. ~------ ; . ..-.--
3. Avorago cost per cu. yd. $.-~•····•--- $.......-----

2. Stripping for period of 1021 to 1052, incUJSiV., l 042 31'3 S07 ,227 1>;047 1,564,617 
1. 'l'olnl yarda moved • • _:1 ...... ~.2'i'. • ··-·1r;rS'fi8".1,3 ......-,::;766-;,7 --,;;oM-;889,30 
2. Tolnlco,l,1·1•21•12•31•52 $ •.•••••• -611,.?.~'l '-·---- '-·~·-·~1!():i'/. $.--1'1'7lr $!r.9 
3. Avc,nge cost per cu, yd. $---···· .. •·(i.02.L $----· _ $ • 2 $ • . ,IJ I 

3. SITlpplng during year end• 

ttrT~t°:(;:r~• ~•.~~~3· · . _J)J,.)7.L._.. 
2. Tolul cos\ lo 12,31-5~ $ .... b.7.,e.61..7.1- $,,-----
3, Average coot per cu. yd. $.---•·•Sl~.?.... 

Grand 'fotnl, l!ems 1, 2 ond 3 
1. Tobi yarda moved • • J,._;!.l.3,.1¼..... .. 
2. Totnl cost of slTipplng f._f?1?.,h1?.~1.! $•-----
3. Average coot per cu. yd. $-··-··•·•~l)J.l_ ;; _____ _ 

d. Estfmated cu. yds. of strip• 
ping remalnibg, nnd cost of 
removing wima na of Do,-

::~::.\~~{:~: romalnlng _ _tQ,.~.,n._ 
b, Eatlmatedcoatotrcmovnl $.-..1,.032..50. 
c.Avcrago cost per cu. yd. $---.6$..- $•------

6. Grand tot.I upcndllurea 
for al.ripping- incurred And 
to be Incurred .. of 12-31· :.3Jt\~~·:;:~pp!ng _'.!,,J.i!! .. 2.li.§_ _.§.§9 .... 416 __l..7.,041_ 1:619,011 
b, Total oo,t:> fo: rune. • i , . ..J.!i.~~l $.- $_§25,i]i_;_L~,.....-J:,~~7 $: : l: 31213z6,23 
c.Averago coat per cu, 7d. $ ..... --,6015-. '------ ;:. +9.3.63; $.~.4... ~.~ 

«;; Tot.\!niUal tonllllgo of oro avallnblo !or open pit mlnlng within tho proposed stripplns- nren • • • • ~ bG 
1. Average stripping cost per ton (6•b + 6) • • • • • • • • • • • • • • • • • t---l,.Obl.5...-
8. 'l:0lal tonnage pl~duced, open pit operations, subsequent to Janunry 1, 1021, lo year 1962, iuclus)ve • • • ,. , .......... 99J ,.856. 

UNDERGROUND OPEIIATIONS 

D. Estentund cost of JJndergtooncldevelopmenk--CondiUona ao of January 1, 1921:-
~~Jm::c'.'",i~~d, .. 1r::, ':.".!:~!':..~d~tr:! .,-,1,.. of lwo ,, s,bd1,l,lon " •• , n or .... ·" dmlo,mtoL ...... .u, .. ,11<Abl1 to .. , ....... , 

1.. Totnl expenditures to December 31, 1920: 
n. Sbnftn • • • • • • • • • • • • • • • • • • • $------
b. Drlftn (!,fain levels) or other development where capllnllzed • • $ •. ------

Tolnl • • • • • • • • ~ - - - • • • ••••• $.,---
2. Tolnl tonnnge. produced prlor to Janunry t,. 1921 - ... • • -· • .. "!' • • ___..-,--

-3. EsUmaled \onn•ge of oro avallablo for mining January 1, 1921 with !ncillUea existing at thlit time • • __ ........ 

4. Totnl tonnage oppllcablc to above expenditures (D·2 + D-3) • • • • • • ------
Ji. Averngo cost per ton (D,1 + D-4) • • • • • • • • • • • • • ll-$...------
6. Bolnnco of expenditures unamortized ns of 1nnuory 1, 1921 (D.S X D-G) • • • • ,___.. """' 

f!.. ~dent tmd co,t of underground deve1opment.-Condittons unde-r bnr dfecUve Januar, t, 1921; 
1. Balance of expenditures unnmorlized Jnnnnry t, 1021 lD-6) • • • • • • • • • • • • li'$-----
2. '.Expenditures Incurred ,ub3'~uent to January 1, 1921, (19-, •• to 1052, Inclusive): , ....... ----­.. $.---­. $,·-----

a. Shafto • ·• • • • 
b. Drifts (Main lovels) whoro capllnllzcd 
c. Other dcvclopmont wboro copltnllwl 

Total Jununry 11 1021 to Decomber 31, 1962 • • • 
. .. $:-----

-1. ~Pst:i:•e! ••~••1~ ln:urr.'.'d I~ 10:a o!'ly•. . ,.--
b. Drlftn (Msln lcvols) where csplbllzcd • 
c. Other development wh~n, copltnllzed • • • • • • • • • • • 

··*··----­. '----. S---·---~ 
Total for fear 1953 • • • • • • .. . . . -
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Inoert Legal Dem:!Pl!on: 
Twp!f Range and Sec. micl 
Mark with X each forty In 
!.lining l]nlt. . . 

Sec. 

, muat -not include "taxes,n ••tntereat,." 
erty or othttWme which ore not dlr•ctl:v 

;-.----
~o..53-
$1,,.2Q~,ili.Q..S.3-

• - ;t,0.60,.691..€11.-. 
~.Pl.&..12-

- µ!ls.,11~­
;;.JS!,Mll.JI.L 

. In 1953 (ll-10 X D-9) 

...J.§2i177.!!!... 
~_....9521 
Jg~..J.i!L 
, ... l2l,-1!/S.2J.. ... 
;_ ... 2h,.e!i.3 .• S.L 

ADMINISTRATION Of LAWS 

c. Supplemcnllll'l' to nnd In support of sul>d!,t~!on• A .•nd B, a anbdM•ion. or lh• tolnl strippinc removed and the ceat thmot no of 
Dec:cmbi:r !It, J!J;j:S ts rt't(UirOO in the ful!qw1ng dct:ul:-

Rock Rock Oth•r 
Surface Solid Brokon Materials Grand Total 

t. Sltipplng 11rlor to Jonuary 
1, 1921: 
1, '!'otal ynrds xnoved • • -·-··-" 
2. Total cxpendlturos to 

JnnUo<.Y 1, 1921 • • • $.-.------ $.-------
3, Avorngo cost per cu, yd. $.--.... ------·· $•------

2. Stripping !or period ol 
W21 to 1952, (nciusive, 1 O!i2 J!i3 
1. 'l'olnl yordo IDOVCd • • --1--•··-.t ... :s!i 
2. Tololcont,1-1·21-12-:ll-52 ; .... ,_,_(??_1,.!?.~. 
3, Avcrnge cost per cu. yd, $ .. ,--··-••·(i,Qll_ $-,.;.,--

3. Stri~ing- during yenr end• 

tgTo:t;!;:/!•o!:~· .. - ·--~l,.J7.3. ... -
2. Tof.ul cost to 1z-a1-5a $ .. J1.1~~.6l,.7J._ $; ____ _ 

3. Averngo cos\ per cu. yd. $,-• .. --S~!?.L 
Gr•nd Tolnl, lteme 1, 2 ond 3 

1. '!'otnl yards moved • • 1,li.J..71§ __ _ 
2. '!'otnl coot of stripping ;J.1.'.i,h:!-5..,JJ... , ______ _ 
3. Average coot per cu. yd. $,._.....,.P.9.U... $, _____ _ 

4. Estfm•l<d cu. yds, or atrf P: 
pinir rcmnlo(ng, ond cost of 
removing lUlmo D.IJ of Dc-

~:;~'t!t\/!~!: remlllnlnir _..JQ,.~~_; 
b,Estlmntcdcostofremova\ $--1,,032 .• SO. 
e.Averngaco.stpercu. yd. $.-~--,.6!,.-.- ~$------

6. Grand totnl !lXJ)ellditnres 
for atrlpping !ncumd and 
to be Incurred M of 12-111• 
53 (C-1 to C-4, incl.) ~ 1. 619 Oll 
n. '!'olnl ynrdo of strlpplnir .J...,!J.4.s2b§_ ____ 66~..!ll~.. l~ . 1, • 
b.Total c<llllnforceo= • ~---"9,\lg~~,2...?.l $..-- ,~~7!.-]i,$ l,lbb.57 $ 1,)12,356.23 
e.Avoragecoatpcrcu.:rd. $----601.S-,. · · $ ,!l;l.83. $,-....... "'ll.1.lt... ;, -Jal$,_ 

6' 'l'olnlln!Ual tonnage ol oro nvallable !or open pl\ 1Dlning within tho proposed otripptng nren • • • • ~118 
7,. Average stripping cost per ton (6-b + 6) - • • - • - ... - - • • • • • "" ~ 
8, Totu\ tonnage produced, open pit opemtionS, subsequent to January 1, 1921, lo yenr 1952, Inclusive • • •·"~· .... .......9.91.,.8$6. 

UNlll!RGROUND OPERATIONS 

O .. Estent nnd cost of undercround devdopment-Condltlona an of Jnnuoq 1, 1921: 
a',~;,~;..!t/."'Fi~!';!\,';'l":.!', ~'/!::,,!":.~lf;) ·""''"" of li,m l, S,bdi,lo!on A aod D of • .,. pl, dc-..lo>m"~ u• ,..,u, •••li"blo 10 u,.,..,.,., 

1. Total expenditures to Dece1Dber 31, 1920: 
n. Shafts • • • • • • • • . $----­. $1-----b. Drifts (Main levelB) or other development where cnpllal!tcd 
Tolnl • • • • • • • • • • • • • • • • • • • • • • • • • • ;_..---

2. Totnl tonnoge produced prior to Jnnu11ey 1, 1921 "!' ... ,.. • • • .. .. - - • ___...--

,3. Estimated tonnoge ol ore avnilable for mining: January 1, 1921 wltb faciUtlcn rutlatlng ot thot time • • -
4. Tolnl tonnage applicable to above cxpcnditnrea (D-2 + D-3) • • • ---•--
6, A~erage cost per ton (D-1 + D-4) • • • • • • • • • • • • • • • • $ 
6. Doi••~• o! expenditures unamortized •• of Jnnuoey 1, 1921 (D-3 x D-5) • • • • • • • • $f •. ----

f!. Es.tent nnd cost or underg'ro-und d~velopmen~-ConcllUons under- Jaw eD'eettve Jonuary l. 1921: 
L Dnlance ol czpend!tures unnmortlied January 1, 1021 (D-6) • • • • • • • • • • $$ .... -----
2. Expenditures (ncnrred subsequent to Jnnusry 1, 1921, (19 ••••• to 1952, Inclusive): 

n. Shnlts • ·• • • 
b. Drifts (Mn!n lovelo) wbet4 cnplLollzed • • • • • 
e. Other development where caP!tnUzcd • • • • • 

Total Janunry 1, 1921 to December 31, 1952 

;i_ ~Pg~~'°! ••~u•I~ ln:ur':d !~ 10~3 o~ly:_ • • • • 

b, Drifln (Maln lcvela) where cnPilnlizcd • • • • 
c. Other development whero cnpllAl!zed • • • • • • 

Totnl fo• year 1953 • • • • • • • 
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ADMINISTRATION Of LAWS 

E'. Undergronrul Dovclopment (Colltd.) 
4. Grnnd tolnl expendlt11res nbovo (E•t, E-2 and E-3) • • • • • • • •. • • • ~•------
G, Estlmnled tonnngo of ore nvnllnble for mlnlnir, nppUcablo to toW expenditures under E-4 

11o Toto! underground toi,ru,ge produced, subsequent to Jnnuney 1, 1921 to year 1052, inclustvo • • !'" • ·- • .. • • • .• • • • • • • • ______ ,tons, 
b. Ent!mnted ~g• nv.Unblo tor m(nlng M of Jnn!l4r11, 1953 • • • • ·:-··-~-tons. 
'l'otnl tonnogo· .. -- • - • • • - • • ;. - " • ,,.-_-_-_-_-_-_-,::;-_:_-_-_: 

6, Avemgs co,t pc:r ton (li:-4 + E-5) • • • • • • • • • • • • • • • • • • y 

7.. Amnrti:ntlon allowed by Commission 19- to year 19521 Jnclualve • • • • • • • • • • 
8. To!.nl expenditures unnmortlzed (E-4 - lM) • • • • • · • • • • • • • • • • 
9,. !:~~~ u!~~/.'li °: or~ nv~(ln~I• f:r ~1nl1;_g J:n~ry !• f:53, ~pp~c•b;• t~ d~elo~m•1;_t co:I• ~n•~o~ed ______ _ 

10, Averiige coot per ton (E-8 + E-9) • • - • • • • • • • • • • 
lL Tons of ore produced from underground during yenr 1953 • • • • • • • 
12. fm0$.'l.'fN.'.r8i!-of ~·••:ol'D:en~_co•!_B u~m~tiz~d, ":PP;(ca~ls ~ un!•r'!"'~d o.:• p:-au_ced !• ~· y~::::::::::::::_ 
13, Bolnnco of eool.n unamortized December 31, 1953 (E-8 - E-12) • • • • v 

11o Totntaepth ofnhoft In feet up to December 31, 1953 • • • • ,,. .. • 
14. MemornnilA: 

b: Avernge 09,t per foot of oinking shoft Up to De<:embor 31, 1953 • • ~-------
c. Avera!!• coot per toot ot sinklrur al«>tt In 1953 or the loot preceding yenr ln which development wss done ;, ______ _ 

2. Total tonnnce of ore mined or produced from the properly above described, during the cnlendar ,-ear 1953, In detail n.s lndlcnled below: 

NOTZ; '11i,ll 1tatut.t ectttGm.Pla 
lhl nu- mined. .iiiwit bcJ ~ 

:,~~~i! 
?dBTBOD Oil' OPEIIATION AND GROSS TONS ll!NED BY EACH METHOD 

t!NllERGROUND 
TOTAL TONNAGE 

ttlNED 

Db:td 
Ota 
TolllJ 

Concen" 
tnt=.Ore. 

Tons 

Direct 
Oro 

Tollll 

::::=;r;n....s.cc. .. J.6.,.~9..J.IL .S~l5$.9.'l- :12~9.aS.6~ 

~U.o.c,...J.~~: ~9.li>: J.OJ..!124"J;[. ---

--

Concen• 
trato Oro 

Tono 

Direct 
Ore 

T6as 

:::s:ill:9"£ .12~5 ... 63.. 

--- ....6,W..40- l.Ol,-!124..l&ll-

_____ .. _ ... _ -----------------
---

-·-GliANl),TOTAL 

----- ------- --ll~4SJ.i..1J.li,2.l.!l.Jl,.... 

78 

ADMINISTRATION Of 

Total _!i.Q.,)...2.2..lif!._ 

B N 
~

re 1-:t-S3 ~ii , ... ,,.5,...,1io.,___ 
• onA er•mllJ'·3" ·.-3· • • ,.._ °"' v-;,~2.- 6,60JJ7 

~l~~ 
0. l,!ongnnlfcrous 

Total 
GRAND TOTAL ..12.q,,l75 .. .!i.!L.- ;.....2..Qh6§.L ,1,JJ!h469,9j 

Tn>o of lllnlorlnl ,S(O<!<plled on Groan Tona Nnt, tron 
% 

Dry Nat. 
I'hos. Mn. 

'lo ~ ~ 

__ $.91! __ .... 1.t2 .. :1~ ... ,_,_.9.5_g, .... §.L J..J,; 
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TOTAL TONNAGE 
~ 

,.. Direct Conem• 
· Oia t,s!~0!'\11 

TOU!I TC:lll 

... ~.:..._---
~.;........- ...5.,.JS5..21... .12~..6l-

_6,.l09 . .h0- ~~24.48-

------

____ ... 
---

ADMiNISTRATION OF LAWS 

3. Gross tons, grBde Bnd avcrnge, nnnlrstn of ore mined or produced In 1953 .. 
Gro:is 101111 N•t.,r:ron Drr :.hba. Nat. Ma. Dry SWco, Dr1 Alum. 

% % % 
Molin 
% 

4. 

P<r Ton Total 
Gross Tona M•rket Volue ut .Morket Value Becarko !~~t;:t~ •:;:;.11: t;~ j .---------'L.::,.:E.:::..::P..;:•:;.:rlD:,_ _ _:L::•:::k•=-::E:::.:rl .. o,:.l',:aorta=----------

folloWB' , _____ .... --------

A. 
11 

'Before 7-1-$3 • .J6,BS9.22 
"'}.'¥\;'&," 6-)0:Sf • • '...ll,Jh,,..11 • ...,17:..--

NOTE: Screen 11111111••• of •••••n's ahlpment for Bessemer, N on-Bcasornor nnd ?,1'1u11tnnlfero1111 grades of r1•~ oro f;'l°tl;M "g 
port of thlll report. Tb• 1creen ani11JB-eB should be complolD ond must ohow at least the percentogo of mate "'posn g roUI! 
n 40-mesh screen. •'- l I 

All IDnnogcs of ores .nn4 lron-bcnrlng motcrlnls, either (1) not •hown under Item ll. which rom wo ""h no J 
196_3 and for which oepnmto. onnlyscs were kept, or (2) shown under 110111 3 which were ploced 0yn<

1 i:i•r IPfi n 
frcm the rnnge. In 1953, must be listcd below, showing groso tons nnd nnolyscn. Report Cl) nnd Y. vo ormo 

0 

on nny concentratlon \cats which: mny hnve been mndo on onY such materlnl, .n~port open pit- nn gro~d tonnages sepnr .. 
ntely. Give legal description of lnnd on whkb any aueh stockpile• aro located, 

.Slockplled oa GroasTona Nnt lron f;!o. 
% 'ii, 

__ Con£entl'ates ..... ~ .. 2§ ......... Q$.? .. ---- ···~·-••--............... - -•· ·····- -----~-· ·····--·· ____ .. _ ------- ------ ------ •··•---·--· ... _ ... _, ......... -... --- -··-·--· _ _.......; ... ~ ..... -•--· .~----- ------ ...... ,-... .-.. ,~ ..... ,,, .... ' .......... ,,--.. ,--~ ,._ ... _ .. ,,. ....... , - ,..,..., ....... __.. 
.... .-c .... ,.., ..... ~...... .. .,., ... " •• - .... --..... _ .......... ··--·- .---.. 

~ ... ·:.:::._.· ::::,_:., .. _ .... ::..:.. --····.: ... : .... =--- ==: - ............. ~ _ .............. .-.......... ,, ..... ..-.............. -.,_.. ........ -- ,,, .... ------_ .. _____ ...... --· -·--··-· , ............ ---- ----· .. 
-------- ------- ------- ... - .. - --- ,..,__.- ,.._..;._.- .. _ ...... _ ..... ---
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A,croc• 
cos:t per 
· ton 

Per'l'on 

Tobi Coat 

TOTA.{:otot 

_J..§l9.,J.J. 

- .0241· J,oli13i 
~~ .........2;§.42...11 

ADMINISTRATION OF LAWS 

u. Administration 11na Mlscella•eous Coi,!!•~ts!!:'-----,--.~-------O";P;:EN::;;::-P~IT:=--------------1,ABOR SUPPLIES TOTAL 
Per Ton Tollll Per T<>n To!AI Per Ton Toto! 

•• t. Mino OfFice-Mlne. supervt• 
s!Qn nnd clericel • • • 

~ ..... -- " ... - .... -.+.-· ........ i-•~-· ~.. :, ...... ,_ ....... ,_ t------
..... Zio.l!L _!f9./1Q9.,JQ _,Qh11.. _6_&'.15.SB .• llh9,. S6,n6,28 

2. ~go Offl«>-Mlno nupet­
vision and clcrical" ,.. .. 

8. Dulnth or other control of• 
jice in Mlnnesotn - Mine 
oupervision ond clericel • 

4. Engineering • • • • 
6, Lnborntoey (Aennylng, 

S:impllng, Etc.) • • • 
6. Expedmen14l ~•n•• · •--011 7. Miscellaneous (deuill fullY) __ , ___ 3 •... 
n!l~~ 
b...-----l----

To~-;mln!str•Uveex~ns•--$ .• ..Jl.b.e5l. ;._~l,,.W.Zal! $-A1Q)JL $...J:l,J:Qb2! $ .S66?_. $ 74,304,62 
TOl,t~J>~i~.fslTJ~> $-h.Q,g;]. $,.J!?,.,_l.j_?.dQ ~2- $ lO!>J92,0Cl $-!,-~~ $ 2~2474,20 

UNDERGROUND 
LABOR 

Per Ton Tomi 
Per Ton SUPl'Ltf.11111 

C. Op_crn\lng Cosio: 
1. Mining • • 
2. Timberl.og ---------·a. Tramming • • • • 

4. Conveyora 
6. Pumpillg • 
.6. HolsUn!t • • 
7. Repairs • 
8. U. G. Supervision 
9. Gen'I U. G, E,tpenso 

10. Gen'I Sudoce :exp, • ~ 
11. Mlscl. (De14ll fully) • • 

n. -----"----
b. ------'-.. ____ .....:~---
d • ..--i---

TOTAL (C-1 lhtn C-11) $---·· ~.-----
D, Admlnlsttntlon and Mlscelloneous Costa: 

(See note nbove) 
1. Mino Office-Mino supervl­

nion. nnd clcricsl • • • 

2. ~rm ~~1~~:!1~· "'!l'"r: 
8. Duluth or other centrnl of• 

fice In Mlnnenota - Mino 
aupemslon 11Dd clerleal • 

4. Engineering • • • • 
6. 1,nborotoey (A• say Ing, 

Snmpling, Etc.) • • • 
6, Experimental Expenao • • 
7. Mlscl. (detail fully) - • a.----~ 

b. -----$--­
~ -----$-­
d. --------'·--•-

ToW admlnlstrntlve .. ponno • $,.____ $------
TOTAL UNDERGROUND 

OPERATING COSTS (c+D) $.---- $; ____ _ 

*See Lerch Bros. affidavit. 

-----

-
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ADMINISTRATION Of lAWS 

11 0 Mlscellanooua llelllll of expenae not 
t1•ded under lltmo 9-B and D: 

L Inaurnnce c,a lnilldlnl!B and 
ti~lllint • \lllC! I'!, ~crn; 

2. Persoillll tnju:y ""POl1lll> oe­
~nll;,: paid; 
•• Prnmlanui fat compom•• 
!~~ :s!~~~f lnaur• 

b. Medlen! and ho,pltal OX• pcnnca .,_ ___ _ 

C. ~~~~~F.~~ tnJu:y, or 

d. Snl'ets- or other mbcell•• 
l'.;8:j .expenncs (clvo do-

ToW, n to d •••• 

s. T~ll£?n°fh'.!t~i-mr:s 
payable In 1954) aa+sb. 

$•------
tJ'.rr.:o11ifsrP:Y mf:.: 
equipment nod other por-:~1 tn P:~~bu~t'11J 
mining operntlona: 
'l'olol taxob!o vnlUl!tl•n • 

Totol loxes lev!ed • • 
1,. Tolol &took pllo to:, 

L Total to=----
2. Toto! tax '-

c. Oro In atocin• Moy l. 
!:~~nt1a:d:6f;;rcJ: 1~'t 

------==--Torui 
d. Proportion of total alock­
plle t:u1es levied in 1963 
nppllcnblo to ~go un• 
derk••••• 

4. Soeinl Security ioltCII paid In 
1053 • • • • • • 

G. Pensions -- .. • • • • 
6 Group lnsur:uioo 
Tolol, Item 10•A. • • • • 

L Administration, ~ out­
oldo of Mlnn.,ota • • • 

I!. Contributions, douat!ona, en• 
tc,tolnmClll, Ole- • • • 

ll. Jwomtlon due,, tlfflll!I• 
m,nto, nd,ertlalng, dlo­
countl, axchnngc, otc:. • • 

4. ConUtigont expenao!S, uuch aa 
clubbonae, gordo11 pn:cs, 
enm!natlona,•to. • 

i;. Legal expensu 
6, ?Jolnltnnnco and npdke<dp Uof 

1111Bc:. reol eatota nn we • 
Inga • ~ - - - -

7, Depletion, Interest. cba,geo, 
etc. • • • • • • 

8. ldlo 111ln0 expenso (111lnea 
Idle during yoar 1953) " " 

9• Costs not included nbovo • 
Total, 11,111 10-B • 

Totnl, ,1:-l;J'J'Jlj• . • • • 

OP.EN PIT UNDERGROUND 

.AVC!rl1te 
cast per 

ton 
Total Cost 

_Average 
cost per 

ton 

-----·· -··---

i ... lli6J- ;1B,L!i2.13.- t----
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Total Coit 
Avera,:& 
cost per 

Ion 

TOTAL C 

Total Coll! 

.. , .,.. 

11, T~tot Royally accrnln!f on tonnage 
mined in 1953 • • • • • 
SUBDIVIDE ABOVE TOTAL 
ROYALTY INTO: 
A. Portion represented by odvance 

royolty credits, app!lcil on 1963 

tonnage i.-------
B. Portion represented by llquidnt­

cd royn!llcs nj>pl!ed on 1963 
tonnago ,. · 

C. Balance (Iltm 11 - A + B} 

::~:lu~td~~i:~:! ~cg: 
12. !i~::i0::.rti'i°.!1!is!:::.i:-1~: 

ll!d in 1953 (pnyable in_ 1954). upon 
the legal desc:ripUon& o~owa. on 
pogo 2" ih;.752.9 
Amount of Ad Vnlorom Taxes levied 
In 1953 npp!leoble. to \he tonnogo 
mlneil. in 1053 • • • • • 

1a. :::·
0
rt:.'li'!ia.t:1Fi1:MExc1 .. 

A. Slondord lit in o Plant and 
Equipment - Additions and 
bet!ennentt; In 1953. f ·-'"··-·· 
1. Groan capitol lnveatmanl 

Dec. 31, 1963. $ J6,.20l.39i> 
2, Depreciation !or 1063 • • 
8, Toto! chnralld oil al clooo o1 

1953 .33,232 .. 18 
B, Motorized .Equlpmont-Addl•. 

tlone nnd bettcnnents in 1953. 

i. Groso capitol lnveatmant 
Dee, 31, 1953; $--•·--

2. Depreciation for 195~ • • 
a. Total charged 01? a! cloaa of 

1953 

14 Stockpile Laaalns• 
• A. Shipment• rrom stockpile, 1953 

L Tona Shipped----
2. Cont of Loodlng$--.-
8. Cont per ton ~---

B. Tonnage Stockpiled in 1953 
L Totol T•g&~tockplled 

2. Coot per ton (A-3) '-.~ 

ADMINISTRATION.· 

OPEN PIT 

Average 
cost. pa 

ton 
Total eool 

UNDERGROUND ~----__.._,.~ 
Average 
coot per Total eosl 

ton 

s......Qlll. $ 9,0S0,35it ,_ 

* Represents plnnt erli!lction costs mtten ott 
of mine. 

8. Cost Appl!cnblo . to toua nt'V\t. 
Stockpiled, B-1 X B-2....- '-"-"-=- , 7$.§Q .. '--- ._, ___ _ 

15, S...oOclaU011 (Deloll on Paao 10) 
Tonn cone,. produced 

A. Weohlng • • --- .... ~.§L _gli~.!!1. 
B, Drying • • 
C. Crushing & Screening ____ _____ -

D. Sinterlng 
E. Jigging • 
F, ltenvy medium ---- ...... 6llL --13.7.&,.22.. 
G, Pelletlzlnir • 
Ii, Flototlon 
Total e011t of beneDcl•tlon $.:li2.!l§:_ ,lQ.lt..SiQ...l2.- S-- ,1.-----
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ADMINISTRATION OF LAWS 

OPBN PlT 

AYcr•se 
coat per 

ton 
Toti>! cool 

UNDERGROUND 
-~;;-

coot per Total cost 
ton 

]I.], Tots! Roynlty occrt1lolt oo tononro 1!800 8 -
mlocd In 1953 • • • • • $--•✓--- ;Jb::!: ... h?1... $----

SUBDIVIDE ABOVE TOTAL 
ROYALTY lNTO: 
A, Portion ff Pre,.nled by odvonco 

royalty credits, applied on 105S 
tonnago $------

B, !art;~;:if~•:~~t~y ~,f'iWsi° 
tonnogo • 

C. Bol4nce (ltein 11 - A
0 

+ Bl 

~~':!1J.~jdd~~~ei~ ~~f 

12. a~\~·~:J:, 11::,r.J::,~= 
led in 1953 (pn1oble In 1950, upon 
tho. Jei:al desqipU0111i a).lowu 0t1 
page 2, $.l!;.752.2!1-
Amoont of.Ad Vnlorcm Tnxe, lovlcd 
~1t,1:J1nof8~lf"bl~ to.the_ton!°g~ ~ ,0182 S 2,290,79 S-

13, Mine P_ Jani and E<plement (Excla-
elv• of Bcnefidatlog i'IAnla) 
A. Sllinclnrd M 1 ~ o Plont nnd 

Equlpmont - AddlUona and 
beLtennents 1n 1953. $ --· .• ~ .• 
1, Gross cnpltol lnve,lmnnt 

Dec. 31, 1963, $.36,-20l •. ;391f 

TOTAL 
Avcros• 
ca\'.:'' Total ... l 

2. Depreciotlon for1953 • • $.....tfilll. $ 9,050,3~ $-
D. 'l'oW chal'llc,I ol? nt doao o{ 1953 • ;33.,-232.l-ll II Repri!lsents plant oraetion costo mtten oft on baairs of 11.1'• 

B, Motorlicd Equlpmont-Addk of mineo 
tiona ·end 1>e11crmenta ln 1~sa. 

' 1. GroM cnpltsl lnvcobncn!. 
Dec. 31, 1963, i-• ·---

2- Depreciation !or 1053 • • $,.....---
3. Totnl choraed olf ot close of 

1953 ·-STOCKPILE LOABfflG, BBNBFICl.ATION, TIIANSPOllTA'l'ION AND .MAIIKETING EXPENSE 

14, SlockpUo Loa,!ln11 
.A. Shipments from atoekplle, 1953 

1. Tona Sblppcd ----
2- Coat of Londlng t---
8, Coat per lo~ .,_ __ _ 

B. Tonnogo Stockpiled In 195a 
L 'l'otnl 'l'•sof tockpllod 

2- Co•t por ton (A-8) i.,!..1$. 
ll. C..t Appllcsblo to tona Stoekpilro,Jl.l X B•2-- µ....0@2 ~ _ ' g0006 1-"--7'-"$"-'.60•--

Jl.5, llmeBelaUon (DetoU en Poi:o 10) _ --- '-- i-$----
Tnnn cone. produced 

A. Wanhlng- • --- ...t.'l:9.§L J!f,82z.41. 
....J.,9jl, g!i_,825.47 -B, l)rJlnii •• -

0. Crushing & 
Screonlnc 

D. Slntorlnit 
E, Jigging • • 
F, H••VJ' modlwn ___ _ 

--- -- --
~ -G, Polletldng • ___ _ 

ll, Flolotlon 
Total can of benefidatlcn 



ADMINISTRATION Of LAWS 

16, Trn1U1portotloo. 
OPEN PIT UNDERGROUND TOTAL 

A. &ii t,olght (B .. ed on rntoo 

12~ 11~.1JB01 
'(;.~' ,

13~967j.J ~ 
----"'!Ill ; __ per ton 

---....w1111 t----per ton 
I!. Vessel frelabt (Based on rnten 

In e!l'ect year 1953) • • • ----ton• , ___ per ton 
___ _.tOUIJ $.----pet ton 
--tono $--per ton 
O. Vessel tmloodlng (Boned cu 

rntes In eJToct year 1963) • • 
.. -·····•~~·to!UI $-... _per i<m 
.... H .. •H·•··· ..... tona $ ...... .,__.per ton 
___ _..,orui $-··········Per~• 
l>. Federf\l Ttanoportnt!on tn x 

Total 'l'mnB)lorlat!on ;Experuie 
17. Other cos ta lnc!dcnlal to lrampor!A• 

tlon ond muk<tlag • ~- 1 • A. Morkel!ng exix,nse ,Qq9 ', • 
B. Morino rnauronco 
c. CorgO nnal1'3UJ eXJ)OIUIO • • 

D, Atlscelloneou, Items Dot ex. 

Average 
-eoot per 

ton 
Total cost 

-A,ernge_ 
cost per 

ton 

prosnly enumerstcd. (Detail 
fully 1tt1der remorkn) 
Toto! Item 17 • • • • $_,.Q,f.i'l.7 $ li,277,g}. $---·-· 

t0
.':'le~~t (~f,Z!"r3Pt1W0

" _IOd $_.J .... !lt9$ $.ltM?.J .OQ $----
g~~~~ t'!~if~ ~_?S~S. ~ !95

3_ $ .• -7.,.6047 · $-!1~.U!i $ __ 

Toto! cost 
Average 
cost per­

ton 
Total coat 

$ .3.0908 $ .369,979,77 

---- ~97 $ 6,211.2.3 

$=-=01m _$~211:n 
$ .3.1402 $ 396,257,00 
µ60li1 $..-222~,64 

DETAILED INFORMATION WlTll REFERENCE TO DENEFICIATUIG ORES MINED FROM TH.,_ _________ _ 

·~· • AIINE, DURING THE C,I.LENDAR YEAR 1953 

'i~:rz 
L ~%ii"';,'CJ"J,t :~~lf:l~.,rct ~a;;/;~J1;._-_,._J6-_.S.,.9 ... -la.B._ ____ _ 
2. l'Jont nnd Equipment: 

A. ,Mdltfono nnd ~•tt4rmcnlll 
in 1953 • • • • • 

(Detail of thesa ltem!I moat oc­
comJ:13nl' report.) 

8, Groao cnpltal lnmfment tar 
i~~lr';,•~i~1~.:•i;i~ fls/0

": 

c. Amount charged oa to deproo 
elntlon year-1953 • • • • 

6 Total nmonnt ehnl'B(l<I ot! to 
' doproclotlon nt clono of ycnr 

1953 • • • • • • • 
G Net Investment oolstandlnJI' In 

166141B • .39 

_...29.,.76.2.,.9.L_ 

~Ji,.Q!L.._ 

Slnlcrlng 
Planta 

' plunt nnd equipment at cloao of • :US 1~!& .31..._ ..______ 
0 yenr 1953 • • • • • •- • • ,. .,_, _____ _ 

DETAILED (:OSTS OF BENEFICIATION AS SUftlMARIZED UNDER ITEM 15, PAGE 9: 

r. A. 'l'rrulsportallon o::pe11S0, 
mino tl> plotit • • • • $ 

B, L:lborl _....,3,.62!z,8o _'.1-.2.063,22_ 1, Beneficlotlon I 
ll, Mnlntcnonco • • . 
a. Sui!¢!1tcndentll and . clcirlcnl ot _plont • • 

~- f J!'i!U""/$1; ~dcr" ro: 
$.-3,-~J.2JjQ,_ v-19..,JWA,L_ 1110!:ks.) 

' Tolnl Lolior 
O, Supptlea . . . .,_J.2.9Jl.-6l...-

~.,n ___ 
$--·--1, l'lnnt _ • . 

l! Molntenonce 
s, Elcctrlo power • 

.. rc.:,1•n;:u; ~!:f- ...: 

f-l.2,931 61 60,660.93 -r.::r'i!':/pu ... . . . ' * 
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Crushing nnd 
Screening 

Plants 

.I). Mlseclloncons other tluul In• 
bor nnd supplies: 

L Workmen's eompen8;Q--
tlon (Actnnl costo only, 
1111 reserve fund!!,) • 

2, Fir• ond other fnsuronco 
?IC<CBSO,Y to J)lnn~ • • 

3. Other Items, Soclnl S,i,. 
otc. .. ---·• 
(Delnll tmder remarks.) 

E. i'.'r.:'~icd In tho year 1963 
(poyoblain 1954) on real 
entate conne<led with 
plont••·•• 

2. Levied In tho year 1953 
(pnynble In 1054) on per. 

~~ p~!~iet:7 ·.?":"~ 
F. Deproc!atlon 12s per JleJJI 

'4, poge 10 - • • -
G. Interest on bcneficlnt!ng' 

plant investment • • 
GRAND TOTAL COST 

ADMINISTRATION 

Heav.r Med1w:1 
$;Jf 
l'lonts 

SUMMARY OF OCCUPATION TAX.TOTALS 
llelll Per lo" 

<1. Gross 'l'ons.l:i.~_.172,.!l!l--1,.E. Value j1 9,0U 7 
Non-Stotutory'DeducUons: 

14. Stocl<plle Londln,r • • • • • • 
15. Bencficlnllou • • • • • • • 
16. Trnnsportntlon • .- • .. • • • 

17-A. lllarkctlng Expenno • · • • • 
17

"
13

• oMg~ellancous • • • • • 
Totol Non-Statutory D•ductlans • 
Vala• ot Ore at Mouth of Mine • 
Stolulorr DedncUons: 

8. Development 
9-A&C. Lnhor • • . • • 
'll-A&C, Suppliea • • • • 
D-B&D. .Adm!nlstrallve (Subd, 1&2) 
0-B&D, Admlnlalrotlve (Subd. S) • • 

18. Deprect.t!on 
0-B&D, (4, 6, 6, & 7) nnd 
1D•A. Mlaccllnucous • • • • • • • • 

lL Jlo701ty • • • • • 
12. Ad Vnlor_eln Ta.xco • • 

'l'otnl Statnto17 Deductions • • 
'l'nxable Voluo • • • • ~ • • • 

BEMARK 

Stoto o,,__ ___________ l 

Cotmty ••• 

~ ... 0006 __ _ 
__._ez.66~-----3....Q.9.Q.8 __ _ 
___;_Q.4J.7. __ _ 

1, ---------------do so!emnl;r owcar that l nm tho----..,._-:::; 
nf - - - • .( 

(OpernUng com pony) l tlint <11G forcgouig i:,,port was mado I>)' me,« l!lldcr ,, 
C:lra therein not forth .havo been trnllllcribed from tho rocon14 of lhlll Company nnd uo true llld com.ct to \ho 

Subocrlh,d nnd ·""10l'JJ to before mo w.._ ______ day o!----------
Nolory pobllt, _ _.;.._---
147 ~mmllalon ap,t.n1----1 
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Avcrage­
cost. pcr 

ton 

TOTAL 

Total cost 

$··-;:0906 i 369,919, 77' 

,_.oli97 $ 6,211.23 

-~···"···· ,2?i97 ,$-----t,;rn:z-J 
;.2.!.!:!!22 $ 396,257,00 

_ ;.....'l...@111 ~.22 • .2)~ 

ADMINISTRATION OF LAWS 

iteavy Medium 

I). ll!lllcollanooua other thni> lo­
bor und ouppllau, 

J... workmen'a - compenl!tl­
tlo:> (Actual cooto only, 
.no rescno fandD.) · 

2. Fire ll1UI other ms=•• 
noceosll?l' to l'!oni • • a. othar itellll!, Social S~ 
otc.• • • • • • 
(Detoll under rcl!ll!t'ka.) 

E. i:'t':~Ied In I.ho yenr 1953 
(poynbla In 1954) on real 
e,toto connecled mth 
plont • :. • 

2. enr 1953 
( )onpnr• 

connected 
withpnt• • • • 

F. Deproclnt!on ns per Item 
·ij, pogo 10 • • • • 

G. Inbrrest on bcnef!elntlni 
plnnt investment 

Woahlna 
1'14nta 

~ 
PJnnlD 

GRAND TOTAL COST 
SUMMARY OF OCCUPATION TAX.TOTALS 

Item l'•tion 
4. Grollll Tons .'.!-2.~172,!i.!L.. . .L. E. Vnlao $_.2,_.,;:.0=7 __ _ 

Non.Slatal.OrY'Dednctlong, 
14. Stockpile Landing , • • • • • $..--t,.Qoo6,,,'----
16, lleneficlotlnn • • • • • • • __.!l.2.!16 
16. Trnnsportntlon • ~ • • • • • ___3.._Q.9..QL....-

17•A. Marketing EXJ>ense • • • • • • • ~Q.li.2.L---
l7•B, 0!i~c.ellnnooua • • • • • 

Toto! Non-Statutory Deduetlo1111 • 
Valuo of Oro 11t Month of Wne • 
StAtutorr Deductions: 

8, Development -- ..._ .- .. • 
IJ.A&O, J;.obor • • • • • • • 
'9-A&O, Supp)iett • • • • • • 
O-li&D, Admln!strotlto (Sub<!, 1&2) 
9-)l&D, Admlnlatrutlve (Subd. 3) • 

18, Dapreclatlon 
o.:B&D. (4, 6, 6, Ct. 7) nnd 
10-A. ldlscellaneoua • • • • 

11. Roynlty • • • • • • • 
12. Ad Vo!orem Tnxe• • • • • 

Total stntutor;, Deduct!oua • • 
Tlll"1ble Vnlua • • • • • • • • 

BEMA 

Total ~ 60 
$ 7 • 
--1o.b.SSM9 
~..,2.19...IL ___ .... M.1143-

-----
=s1n-:-1e:-.;.-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_:_-_-_-_:-} _________ ....... ____ _ 

Countr nf-----------.J ""· J, __________ ....; __ _,d.o ao!Olllllly in,enr thnt I nm !bee...----'---:===::;--;------
• • (Oll!cW tlU•l • 

(Operntl company) I I.hot tho foregoing r,,port wno ll!lldO b;t mo, or under l1f// aupervlslon, 111!4 thnt the i,:ot-

tcrs therein sot fortti .buvo"t,cn tronicnb~ from tho rctonla of thla Compnny nnd llTO t?uo end concci to lh• t,ut of fll1 kn.,.J,ago and~ 

Subocrihed end oworn to before mot .. b.,fo .... _____ cloy of--::::::::::: ___________ _ 
Not,uy pnbl!:c.c ---_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_ .. _-_"'.' _-_-_-
My commlaalon ~hes 
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ADMINISTRATION Of LAWS 

STATE OF MINNESOTA 
J)EPARTitlENT OF TAXATION 

APPENDIX A TO 1953 OCCUPATION TAX REPORT:..• _________ MINE 

, For t!Jc purpose •~ o.rrlvlnrr ot tho ollowoblc credits ngnlnst occupntlon tax••• resulUng from the .. ppllcntlon ol the 
lahoo

1
r
1 

bcred1t 
1
Pra\tislcno. u .found 1n Minnesota. Statutca 1949, Chapter 298., ns ontendcd, the .followlng itonui of labor cos\a 

s a e cons dcted,Jn eomputtng nnid credits as they relate to mining operations ln the calendar year 1-963, to-wit: 

Natunofl.lbn 

I. Dcvelopmenl: 
•· Direct poyioll • • • • • • 

b. Contract labor • • • • 

Total • 
2. lllmlng: 

a. Dlrcct payroll 
b, Contrcct Jnbor • • • • • 

Total • • • 

8.• Bentlldsl!on, 

n, Dlrcctpoynll • 
b. Conlr .. t lnbor • • • • • 

Total • • • 
t. Now eomtrnctlon Qrul l!llltal!otlon of "1Dcldnery 

portalnlni: \Thon, to mllllnr or 11,noDclatlnlI 
-=~~t.14!l9t 
a. D!roct payioll • • 

b. Controct lnbor 

Jtcferenc• 
o«,.ip0UOD 
Tu l!,oort 

• $ •• _.l&J.,.lila .. 113. 

... '···------------·--··· 
Ite,mmc-...1.2:....--

• $ 68, 291.l~l. 

-$·-----. .. . .. 
ltem. ...... 1-~-··--· -

• ,._.?.i .. 1.s.2 .. zt 
• • $. ............... - ..... . 

___ .................. . 

Item.. ............ _, __ _ 

. -$·---­....... -$,----
Total • • • 

5. Jlnsineerlnr and dtrl<al Po'1l0nn•l at Mino Of!l<o lmmedloldf lldlacenl to tho mlno, tho daUes of 
wlunn aro devoted wh0111 to minl1lg or l:<no-0~ti!-0im~0r.f' <I in I t. · Renta!tem ......... ~B...-...• - • • • • • • 

G mrgi!l~eringn~nf'mnear-per~oNei'~i~Wtrfct OMCe
9
on the Iron Ranges, the- duties of whom 

.,. are devoted wholb' to mlnlng or ])ene0datlnS operatloru,. aud are In ntl respecto compnrAblo to 
tho daUca pe:lonn•d by emplo7""3 ln<!nded nuder U.eci &: 

ltem .••• - •• .9.B •• -••-• • • • • • • 

7, Oto gradln11 and analyUcal personllel: ltem •••••• -.9.R. ••• -···" 
a. Direct poyroll • • • • ;_._, __ ..... _ •• 

b. Conlrnct lnbor • • • • • • • • • • • • ,._ •• 2 .. 2so.21. 
Total•••••••• 7••·•••••••· 

8. Costa or aodAl 
8
e,arll1, nnemployment nnd compensalJ.tn_,lnaurnnee op6!,d•~!o tho foroaolng 

11eme: $6429.90; Pension 6,509.48; Group~:,:~~!: .• ~!.-. ...: • • • • • • 

GRAND TOTAL LABOR (Item• 1 thrOuilh 8) • • • • • • • • • • • • 
Total marketable production, tons • • • • • • • • • 
Avernge ltlbor eoot per ton: A. In encso of 60c and not more than 78e • • 

:ll. In ex, ... of 78• per ton • • • • 
c. In cxc ... oUtic per ton • • • • • 

Total labor 
au'hJod t.o crcdJt 

$,_ •• 2.,2Sa.2z .• 

; ... JJi-.!?l7a9.~ .. 
,_2J.3,.95z,.22 .• 
_:i,g§.,.17.~ ... !&. 

$ .1~ .. 

$ •••• •--·····..9.~11 
$ ••••••• _ ......... 7.35.71 

(NOTf'!; Nono cf the Item• enumerated nbove ohould lncludo tbe oelni'les of general superintendents, their nBJ1latanla, or 

tn1no ouporlntendonta.) (S•• O•or) 
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ADMINISTRATION 0 

Form No. 37A 
DIEPARTMENT OF TAXATION 

STATE OF 1\IINNESOTA 

TE:NTAT!VE DETERMINATION UNDER MINNESOTA STAT'UmS ;1.?49, SEcrIOl-i 29$t AS.. 
THE .AMOUNT OF OCCUl'ATION TAX DUE FRO.,.__..:;,n.,;n.;......_~ __ ......, __ .;....~ 

OPERATIONS OF'-------------

1. Character of operation: Open Pi<........::X;;.... ____ Undergroun.u...----

2. Total tonnage mined during the calendar year 1953- 22h,h'iS', 37 tons. 

s, Loss by beneficlation 128,279.89 tons. 

4. Marketable tonnage mined 126, 17,. 118 toill!, 
5. Market value of Item 4.... ________ ..r,er Ton ~----~ta! Villue 

NON STATUTORY DEDUCTIONS: COSTS lJEYOND MOUTH OF MINE 

e. Cost of loading ore from stockpile, ore mined In 
1953, ____________ tons Per Ton ~ Total Cost .,__...a;,:;;: 

7. Cost of beneflclatlo"'---------' 
8. 'l'mn!Jportation cost ________ _,, 

9, Ma.rketlng Expense ________ .r 

10. :MLse, (See detarr on reverse side), ____ _r 

Total. Ite!Xls 6 to 10--------" 
Value of Ore At Mouth of Mine.e ____ ..r 

STATUTORY DEDUCTIONS 

11, Coat of Developmen ...... -------~ 

12, Cost of Mining 
11, Lnbor ____________ _.i: 

b, Supplies __________ --1; 

c. .Adnlinlstrativo Expense-Mine and 
, District Officen --------~ 

d. Adinlnlstrativo Elxpemie-Duluth or other 
central office In Mloneso,ta ...... ___ -1 

e. Depree. of Woe P!nnt & Equipm'i..t ___ .1: 

f. Misc. (See detail on reverse side)----

18. Royalty -----------.-J: er Ton'- Total Co~t-...,,,.=~ 
14. Ad vnloreIJl taxes on ore mined % Per Ton~ 'l'Qtnl Cost _,_..,_,,, 

Total • Iteais U to 1 er Ton $- Totnl Cost 
15. Value of ore for purpose of Ull'---------------------'i 
16. Groos Tax upon such value at 11%,~-------------------~----
17, Special Tax for Veterans Adjusted Compcni!ation (Sec. 298.011) (1% ofNo, lli) 
18. Total Gross Tax (lG+17), ______________ __. ..... -~-

19, Credit for Labor as per Sec. 298,01.0..~=~~!l!LL---.J,l~~~!----......., 
20, Net Amount of '.l'nll: Due and Pa;valile (18-19), _____________ __ 
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._._.2.2Sa..2z •. 

,._.JJi,9.:3.1.9.~ .. 
; .. all,.9.S.7~21L 
_i,i~,J,l?.,.h~-

' - .16 
'---·····•-···.9.1571 
'·········-·-··•·1.l5.71 

uperlntcndonlll, their Jlllal.stanta, or 

• ! ' 

... : .. 

ADMINISTRATION OF LAWS 

Form No. 37A 
IDIEIPARTMEN1!' OlF 1l'AXA1l'ION 

STATE OF llfi?ffiESOTA. 

TENTATIVE DETERMINATION UNDER MINNESOTA STATUTES 1949, SECTlON 298, AS .AMEN])ED, OF 

THE AMOUNT OF OCCUPATION TAX DUE FROM nan ON MINING 
OPERATIONS OF:__ ___________ ....,11NE, DURING THE CALENDAR YEAR 195:l, 

1, Character of operation: Open Pi_ ....... _X ____ Undergronu,.._ ___ _ 

2. Total tonnage mined during the calendar year 1953_ 25li, Ii$$. 37 toll/J. 

3. Loss by beneliclatlQn 128,279.69 tons. 

4, Marketable tonnage min~d 126,175.48 tons. 
5. Market value of Item ..__ _________ er Ton ,,_ ____ Total Valuo $1,14BS63.87 

NON STATUTORY DEDUCTIONS: -COSTS BEYOND MOUTH OF ll!INE 

6. Co3t of loading Qre from stocltpile, ore mined In 
1953 ___________ _.ons Per Ton $-- Total Cost $ ?S',60 

7, Cost of beneflclatlo11....------~er Ton $- Total Cost~ 12:f,320,33 
8, Transportation cost _______ __.er Ton $-- Total 003\ $389,979.77 
9, :Marketing ;Expense _______ ____.,er Ton iii--- Total 003t $ 6,277.23 

10. Misc. (See detalf on revetae olde) ____ _.er Ton $-- Total Co3t ,,,_ __ _ 

Total • Items 6 to 10 er Ton $-- Total Cost $ 2?i,6$2,93 
Vnlae of Ore At ~th of Mlue PAt Ton $-- Total Volue $ 626,910,9h 

STATUTORY DEDUCTIONS 

11, Cost of Developmen...__ ______ ....rer Ton~ Total 003t $121,oJ,4.90· 
12. Cost of Mlnblg 

11. lAlbor _________ _..er Ton ~ Total 003t $ 61,279.h9 
b. Supplies er Ton $-- Total Coat $- 92,l9P 09 
c. Admlnlstmt!ve El<pense-Mlne nnd 

1 Dlntrict Ofiiceo -------.cer Ton $-Total C011t $ S'.6,716,28_ 
!I. Adminmtratlve Expense-Duluth or other 

central office :iii :Mlnnesot~a-___ ..... pA~ Ton $-- Total Cost .,_ __ _ 

e. Depree. of ?dlne Pinnt & Equlptn.'t PA~ Ton $-- Total Cost $ 9, o,o, 35 
f. Mlsc. (See detllll on reverse side) er Ton $-- Total 003t $ 36,0>Q. 47 

18. Roynlty er Ton$-- Total Cost, 7J,i61,91 
14. Ad vnlorem t.nxes on ore mined % Per Ton$-- Total Cost$ 1,629.62 

Total • Items 11 to 1 er Ton $--- Total C03t ; M1.s13,;31 
16, Value of ore !or purpose of tnx - \1 369,092 57 
16. Gross 'ms: upon such value nt 11 % $ lll, 600, 73 

17. Special Trut for Veterans Adjusted Compensation (Sec. 298.011) (1% of l(o. 15) .$ J,, 690,9B 
18. Totnl Gross Tax (16+17) , 29,221,71. 
19, Credit tor Labor as per Sec. 298.02 ($U1160,hb) Limitation $ 2,231.i,76 
20. Ifet Amount of Tnx Duo nnd P117nble (18-19) $ 10.,9'i6,9S 
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ADMINISTRATION Of LAWS 

Item 7, Cost of Bcneficlatlon 
'l'rnnsportation ______________________ ···--·-..$ 22,759,79 

Labol' 22,752,12 
Supplies --·- 73; 596.S!i 
Miscelllineous ··--··---------------------------
Taxes --------------------------- ____ _ 
Depreciation." (See detail bclow) --· -- .20,769,94 
Interest.. (See detail below) l!,192,06 

Total $12S, 320, 33 
•1. l'lantlnvestment-12/31/5 .. $1,86,416,39 
2. Additions-Year 1953------ $•-----
s. Betirements-Year 1953 .. -•------------- ------
4. Net Additlons.--------------------
5, Amount to Depreciate at 12/31/53 •.. - ......... _ .. _ .. _, ____ __,_=_,.._ ____ _ 
6. l)epreeiatlonallowed to 12/31/52 .. _ ........ --•------......... $ 42,884,1,4 
'l, Less Depreciation retired ln 1953.·-··-·· .. ·-------- ____ _ 
8. Net Depreciation Allowance-•. ·----- ___________ _ 
9, Depreciation@ 6% on Itein5,_____________ 20,769 2b 

10. Total Depreciation to 12/31/53~ ........... ______ 70, 65h, 08 
11. Undepreciated Balance-12/31/53 ........... - .• ------------115,76h.3l. J)epreciatlon Allowance for 195.,__ ______________________ _ 

J)epreclatlon as above-Item 9•-:------------------- ____ _ 
Add Loss-Deduct profit on equipment aud rentals ________________ _ 

J>epreciatlonAllownnce for 1953-.......... -------
••Undepreclnted Balance as at 12/31/52---"····-·--.. ·--····---------'$~.1:.o!l§"''"'?"'3""4!!.2:..5c.... 

Interest@ 6% on 12/31/1,2 Undepreclated Balance.,____________ B, l 92,06 

Item 10, MisecllnneoWI 
Marine Insurance __ .... ,--.. •· .. -·-------------- •···---·····$•-----
Cnrgo @alyals--•---------·------------ ____ _ 
Otherlteuis•--------------------To1tal------------------------- ,i,.-----

Item 12f. Cost of Mining- l\liscellaneous ~:=" _-.... -.-__ -_-_-_-_-_-_-=-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-$--3~:~a~~~:i~~-
ltemlO-A---····----- ·-------•------- 16,462,l.3 
Iteui,.--·---------------- 2.779.47 

Total __ .. _ ...... -;•------------- 36,020,47 

Item 12e. J)epreclallon Standard Plant 
1. Ioveatment-12/31/52 .. ----·--···- $ 36,201,39 
2. Additions-Year 1953 ...... _ ........... $•-----
3, Retirements-Year 1953---·-·· -----
4 Net J,.dditlons .... ----5 Amount to J)eprfciate nt 12/31/53 
6. Depreciation allowed to 12/31/52_,..$_,,,2b~,-=18,,,1,,._,,,8S.._ 
7' Less l)epreciation retired in 1953_ -----s: Net Depreciation Allowance .. _ ;p.$-----
9 Depreciation @ 6% on ltem 5.- _9..,,,=0.,c50::.:•e:<35~ 

10: Total J)epreclatlon to 12/81/53 Jj.232,16 
2,269-21 11. Undepreciated Balance-12/31/53 

J)epreclatlon Allowance for 1953 
Depreciation as above-Jtem 9.-·­
AddLoss-l>edUctproftt on equlpt. sold 

$ 9,o,o,3S 

and renta\e.---.... ---­
J>epreciatlon Allowance for 1953 .... 
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$-----
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ADMINISTRATION 

SUPPLEMENTAL WORKSHEET _____ "B;.." _______ ..;,. ___ 

IT81 S. Lllke Erle Value 
Gude o! Ore Tons Nat f'e 

t TOI 8• Transportation 

8 

!TEii Ill, Ad Vnlorem Tax Allowance 

Description District SD 

SE-NE-NW-SE 
SW-SE Nichols T, 21 

- - 8 

l'boa Silica Thni (OH 

Gross value 

Less ¼% shrinl<oge 

LoJce Erie vo.lue 

ResenettobG) AssHDed. VAln, 

262 177 17.592 

Production _.,l..,2,::,6..,1"'-"=!<..--
Reserve 262 1 

ITEM 19. Credit For Labor 

Totol lebor cost 

Tons produced 

Labor cost per ton 
Excess or oot & not more than ?Qt 

Excess • r ?Sc! 
Lobo r credit onrned 
E.~ce ss or OGcz' 

Lnbol' oredH. earned. 
·rotol labor credit enmcd 
Unxtnlwn credit ollowAble t9!Clusive or effect of•21,lB.02 sec. 1-c) 

_w_% x gross tax @ 11% 181600, 73 

Credit not used Under l tr111 tatlon 
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---..l!$-~2t75'9,79 
22,759,79 
?3,598,5~ 

136.5.34,25 
6,192 06 

:Motorized Equipm~nt ,, ____ _ 

"' i .. 

ADMINISTRATION OF LAWS 

SUPPLEHEHTAL UORKSHEET ____ "_B_" _________ IIIHE, 

ITEM S. Lllke Erle Value 

Grade of Ore Tous Nat Fe l'bo• Silica Thro (OH Valuo/to11 Tout 

Bessemer 
••-1 to '7.1 26.8~9.2<1 c:2.86 .029 13.16 ~10A0769 270 ~8.~6 
'7.1 to 12-"l 11. 11,0 11 c:~ 62 .O"ll 12.77 10.L273 11<1 101 ar: 

Nan-Bessemer 
it,.1 to '7.1 "l8 l,i8.LO 1,6.62 .o</6 16-21i 7. Rllno '>DD 8~ll 
1'1.-, +n 1'>.~1 1,7 1,0'1 <n l.n Q., n~I. ,t. ,1. 9. 28Lli Ll.1 ~C:6.28 

1!,,ver1s AccoUlltc' 
lt,.1 to 7.1 6~ M., ,:n oc,c . .,_ ... 

I Gross value ,i:433SSS 
.Less U% shrinkage ·c:.fo,68 
Llll<e .;rie value I .,.a,.,., 8'1 

ITEM 8, Tr011sportatlon 

ITEM 14 Ad Valor.,., Tnx Allow011ce 

0-eacriptlon »t•trlct SP R~aerve·r too:sJ AssesDed Yalu e Hill Raio Tax (mlaeroll 

SE-NE-llW-SE II. 
SW-SE Nichols T, 21 262,177 17.592 192.49 3.386.28 
,.:_i:o. ,a 

I ProdUotlon 126 17'- l,H = 48,13~ Total tox 3,386,28 
Reserve: 262 177 Allow 118,ll " l,o29,tl2 

I TEii 19. Credit For Labor 

Total l.o.bor cost. I 213.957. 29 
Tons produced I 126 l ~.L.8 
Lo.bor co111t 1>or ton -; J/.t>l!'7 

Excess af 60¢ & not ~ore then 7e,.! -16 x. m I n,An I 
Excess of 'l8t .9157 ".1s L1n.U 
Labor credlt cnrned uu n, 

tons x .lSS4 15 1i40.oo 
Exce$s or 00,/ 

,73;,7 x .111 l.on6 I 
Labor credJ t. en.med ,,.,_ 170 , .• 

tons x ,0736 1,926.52 
•rot.el labor credit earned ~1-;,,·;;ft 

llaxlmum ara,IJ t ollownble '6oclqs!ve or eftect ot•211s.02 sec. 1~c) 
% x groB& tax @ 11% l616oo. 7~ 11,160.44 

Credit not Used under-Hiuit,a.tJon T106 oB 
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IOEPARTMIENT Of TAXATION 
ST.ATE OF MINNESOTA 

FINAL DETERMINATION UNDER MINNESOTA STA'l'UTES 1949, SECTION 298, AS AMENDED, OF THE 
AMOUNT OF OCCUPATION TAX DUE FRO nBn ON MINING 

OPERATIONS OF. 7trmE, DURING THE CALENDAR YEAR 1953. 

l. Chnrncter of o~ntlon: Open pjt____x_ Undergroun.._ __ _ 

2. Total 1;onnnge mined during the cnlendar year 1953- _____ :tons. 
3.- Loss bybeneficI.,.tfo,..__ ____________ -to11S. 

4. Marketnbletonnngemine-d ___________ ..i;f;(lns. 

5. Mai:let value of Item .,__ _____ ----t',er Tot" $,;,---.--:J.Total Value 

NON STATUTORY DEDUCTIONS: COSTS BEYOND l'IIOUTR OF lllNE 

G;. Cost oflQllding ore from stockpile, ore mined in 

195,<1----------..t•ons Per Ton$-- Total Cost $, __ _ 
7. Cost of benef'iclatlo,.,._ _____ ...xer Ton$- Total Cost ,...._ __ _ 

S. Transporfut!on cost -------Ker Ton$- Total Coat,;,----

9. 7t!nrketill8' Expense er Ton $- Total Co3t ----
10. Misc. (See detail on reverse side) er Ton $- Total Cost .,.__ __ _ 

Tottil - Items 6 to l er Ton $- Total Cost 

Vlllne of Ore At Month cf Mina P•T Ton $-Total Value 

SfATii'i"uRi'. DBDUCTIONS 

lL Coat of Developmen,.__ _____ -J:'er Ton$-- Total Cost.,__ __ _ 

12. ~ !>f 14!nlng 
n. !Dbor ________ _.,,er Ton$- Total Cost,,,_ __ _ 

b. Smiles er Ton $- Total C'.ost .,_ ___ , 

c. Adminlstmtive Expena&-Mine and District Offices _____ __.rer Ten $-Total Cost ,.._ __ _ 

cl. Aihn!Dlstmt!ve ~Duluth or other 
centml oroce·m :Mlnnesot ..... a __ ---"P•~ Ton$- Total Cost----

e. Depree. of Mine Plant &. Eqnlpm't P•~ Ton $- Total Cost ,,_ __ _ 
f. Misc. (See detail on reven;e s!de) __ ___...er Ton $-Total Cost ,,_ __ _ 

1S; Roynlty er Ton $- Total Cost v--~-

14. Ad vn1orem taxes on ore llUDCd % !'er Ton $- Total Cost ----
Total • Iteina 11 to 1 er Ton $--- Total Cost 

lo, Vaine of ore for purpose or uitar:,c.· ---------------li$:...ll.§.169!,J,Ol297.,7,£$7L 

16
• Gn;saTa!C uponsuc.h value at U%,~-------------$.$ _;1!,!!6,J600QQ.:,7U3!..... 

17
• Spectnl Toi: for Veterans .Adjusted CompensuUon (Sec. 298.011) (1% of No, 15)---$'i'-.=,1,~69,:..:0~•9c;;.6_ 

18. Totlll Gross 'l'as: (16+17)------------------ $ 20,291,71 

19
• Credit Cot Labor ns per Sec. 298.0.<..2 -----..!it~imi!!;ta~ti~on!_ ____ ....$..$ -29,,_g27.;73i..;,2!1!lS~ 

20. Net ;\mollllf of 'l'llX Dae and Payable (18-19)__,_ ___ .,__ ______ ,_$_..JJJ,J,,.ll0Jll:8W1~16-
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ADMINISTRATION 0 

ROYALTY TAX 
The computation and administration of the royalty 

simple. Royalty is the amount in money or vah1.e of pr 
ceived by any person having any right, title or interest in' 
tract of land in this state for permi'$sion to mine and ,r 
therefrom. (Minnesota Statutes 1953, Section 299.02),'A 
"A" owns some land containing iron ore and he leases it 
the purpose of mining the ore; "B" to pay to "A" fifty 
royalty for !;Jach ton removed, and assume that 100,000 t 
is removed during the calendar year. , 

"A" would then receive from "B'' the sum of .$50,000 
upon which "A" would pay a tax of 12% or $6,000. 

The law requires each recipient of royalty to file a repo 
Commissioner of Taxation on or before February 1 of· 
showing the amount of royalty received during the prece · 
year. 

The Commissioner of Taxation determines from the 
amount of the royalty tax due and certifies the amount 
Treasurer and State Auditor on or before May 1 of each y. 

As a practical matter the mining companies usually pay 
taxes, regardless of who receives the royalty. This is done 
any liems for failure to pay the tax. 

The royalty tax is 12%, The proceeds of th~ tax6,, i'}f 
to the State General Revenue Fund and the proceeds f 
1 % goes to the Veterans' Compensation Fund. 

TACONITE TAX 
The tax. on taconite concentrate that is actually pro 

follows: Five cents per gross ton, plus one-tenth of one 
tor each 1 % that the iron content of such product exceed 
iron. , 

The collection and payment of this part of the tax is 
follows: A report _form is sent to the companies produc 
co?c~ntrate. In thIS .report is contained the data needed 
~s1o?er to determme the amount of tax. After the ten 
rmnat10n of the tax, and after hearings provided under, 
h_e mak~s the final determination of the amount of the 
tifies this amount to the State Auditor, who draws a w 
Treasurer to be paid. 

The tax collected under Section 298.26, on unmine 
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ADMINISTRATION Of lAWS 

ROYALTY TAX 

The computation and administration of the royalty tax. is very 
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'' fifty cents a ton 
royalty for ~ach 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 

year. 
The Commissioner of Taxation determines from the report the 

amount of the royalty tax due and certifies the amount to the State 
Treasurer and State Auditor on or before May 1 of each year. 

As a practical matter the mining companies usually pay the royalty 
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 ton 
~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 producing taconite 
concentrate. In this report is contained the data needed by the Com­
~sio~er to determine the amount of tax, After the tentative deter­
mmation of the tax, and after hearings provided under the statute, 
h_e mak~s the final determination of the amount of the tax, and cer­
tifies this amount to the State Auditor. who draws a warrant to the 
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-NEWFOUNDLAND 
ONTARIO 

QUEBEC 

TAXES IN FOREIGN COUNTRIES 
BRAZIL 

CHILE 
PERU 

VENEZUELA 

93 



. . 

TAXES IN OTHER STATES 
ALABAMA 

Alabama imposes a tax on mined iron ore of 3 cents.' 
Real estate and personal property is assessed at 60% of i 
value and iron ore in the ground is assessed on this lt 
does not use any particular· fol'lllula £or assessing' • -· 
and investigation at Birmingham disclosed the fact tha 
reserves of U. S. Steel and Republic Steel were val' 
$2500.00 per acre fair market value, and assessed at 
$1500.00 per acre. The constitution limits the milla 
valorem tax for state and local purposes. ' 

Alabama has a corporate income tax of 3 % of net in 
a corporate capital stock tax. Domestic corporations · 
thousand on paid up capital stock and foreign corporat 
per thousand on all capital employed in the stat!:l, " 

CALIFORNIA 
California assesses real and tangible personal pxo 

of its full cash value. There is no severance tax on min 
mined iron ore is taxed on the basis of present wo . 
future profits under the Hoskold formula the· same' 
and this tax is for local purposes only, California imp·o 
income tax of 4 % of net income on all corporations. 

MICHIGAN 
Michigan has no special tax on iron ore. Real and 

property is assessed at its true cash value. Michigan h 
of mines who computes the true cash value of unmine 
certifies the valuation to the state and local taxing dis 
ing at the true cash value, the appraiser of mines · 
method, based on the present worth of estimated 
Mic_higan has a nominal corporation tax of 4 mills ·. 
capital stock, which as applied to mining companies, Y\ 
alen~ of about 1 cent. per ton on iron ore produced. Se 
provides that metallic ore newly discovered or prove , 
and not part of the property of an operating mine 
from the general property tax for 10 years, or until 
becomes ~art o~ the property of an operating mine or · 
an operatmg mme . 

NEW JERSEY 

New Jersey has no special taxes on iron ore and h 
Iron ore, whether mined or unmined, is taxed the s 
erty for state and local purposes. · · 
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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 this 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 millage 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 full 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 only, California imposes 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. 
Mi~higan has a nominal corporation tax of 4 mills on the value .of 
capital stock, which as applied to mining companies, yields the eqmv­
alen~ 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. s~ch time as it 
becomes ~art o! the property of an operating mine or in itself becomes 
an operatmg mme. 

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 for 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 5½ % 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 est.atet 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 for 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 fuc 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 tnx rc!crenccs taken from Tax Systems C.C.H. 1952 nnd Supplement. 
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gross value at the mouth of the mine and returns the valua· 
the several counties for taxation. Wyoming has no income 

The language used in these various state statutes, full a' 
value (Minn.); fail' market value (Ala.); full caah value 
Tex.); true cash value (Michigan); full value {N.Y.); full' 
private sale (Wisc.); a trne value in money at prl:vattfsale 
all mean mal'ket value, However, these statutes do not set 
standard by which the market value can be determined, hen 
is no uniform method by which the market value jg ascerta · 
each state uses its own theory in fixing the valuation. 

In Minnesota, the value of the iron ore in the ground is · 
by the Commissioner of Taxation and certified to the county 
In Michigan, the Appraiser of Mines computes the value and 
the appraisal to the state and various taxing units. In W 
the State Geologist computes the value and certifies the a 
to t~e state an~ locl:1 taxing districts. In Minnesota, Michig 
consm and California, the Hoskold or Finlay formula is us 
certain modifications, to :fit particular situations. In others' 
systems vary in each taxing district. 

TAXIES IN CANADA AND PROVINCES 
CANADA 

The Dominion government does not :impose any ' al ' 
valorem tax. There is a corporate income tax (Laws 19 · •· 
17% on first $10,000 of taxable net income and 47 6% one 
$10,000.* • 

LABRADOR AND NEWFOUNDLAND 
Labrado~ is now under the jurisdiction of Newfoundland a 

foundland 1s a full-fledged Province of Canada. The laws ·· 
foundland apply to Labrador. 

There is no provincial ad valorem tax, but municipalities
1 

an~ personal property for local revenue, on the assessed 
va~·1~us rates. '£!nder the Mining Tax Act of June 22, 19. 
Mmmg co.mpan1es pay 20% of net income obtained from 
recovered m the year or 10 cents for each ton of iron ore rec 
to 1,500,000 tons and 8 cents for each additional ton. 

We were advised by the Department of Natural Reso 
Jf~s, Newfoundland, on May 19, 1952, that the Iron Ore · 
0 ill anada, operators of the Labrador field under special a 
w pay only 5% of their net profits. ' 
* Tax Systems C.C,H, 1962, 
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TAXES IMPOSED 

gross value at the mouth of the mine and returns the valuations to 
the several counties for taxation. Wyoming has no income ta:x. 

The language used in these various state statutes, full and true 
value (Minn.); fair market value (Ala.); :full cash value (Cal. & 
Tex,); tJ.•ue 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 Commissioner 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 Fmlay formula is used, with 
certain modifications, to fit particular situations. In other states the 
systems vary in each taxing 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 19481 C.52) of 
17% on first $10,000 of taxable net income and 47.6% on e:x:cess over 
$10,000.* 

LABRADOR AND NEWFOUNDLAND 
Labrador is now under the jurisdiction of Newfoundland and New­

foundland is a full-fledged 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 revenu~ on the assessed value, at 
va!i?us rates. {!nder the Mining Tax A.ct of June 22, 1951, Iron 
Minmg co.mpames pay 20% of net income obtained from iron ore 
recovered m 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 were advised by the Department of Natural Resources, St. 
Johns, Newfoundland, on May 19, 1952, that the Iron Ore Company 
0 ~ Canada, operators of the Labrador field, under special agreement, 
will pay only 5 % of their net profits. 
" Tax Systems C.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. 194 7, 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 OiHER 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 incoml: tax are exempt from all other taxes for 
(Source - Martmdale-Hubbell Law Directory, 1954.) . 

VENEZUELA 
. In Venezuela there is no tax on property as such• th;' 
lS no tax corresponding to what we call the gene:111-i 
ad valorem tax. The Government gets its revenues fro 
taxes and from a very large number of excise taxes on ' 
goo~s, stamp taxes on various transactions, licenses, an 
d!1ti~s. The local ~overnments (states, local municipalities' 
districts) get tp.eir money by grants from the :Federal G 
and b~ local license taxes, stamp taxes and excise taxe 
'1:here 1s one exception to this: if an indu'stry is conductin 
t10n~ 1;D.Or? t~ two and one-half miles from an incorpo 
mumc1pality 1t must provide school and hospital faciliti 
ployees; this, however, is an expense of operation rathe~s. 

To understand _the taxes paid by mining companies it is 

t
nhecefss

11
ary :o consider only the Federal taxes. These Feder 

e o owmg: 

FEDERAL GOVERNMENT TAXES 
A. Special Taxes: . 

The ~ederal Government owns all the min a1s • V, .. 
~~:~:rsalgeGt the right to mine them by ·co=~essi: ::~ 

er overnment. Instead of cha · · alty t 
ment collects an "Exploitation Tax." Thlit! ~yat the 
of. thd ~oss v:i1ue of the ore at the mouth of the mine' 
mmtse · ssummg a gross value of $4 50 a ton this tax w 

1 

cen a ton. · · , 

There is a Stamp Tax on export bills of 1 ding . bi h i~1:i:r!:::!t~ T~ere is no exp_ort tax at tte p;e:ntc t: 
of the nation req~ir:: ft~wer to impose such a tax when , 

B. Income Taxes: 
Aside from the s · al ta ; poses Income Tax P!3C\h xes above set forth, the Gove 

mentary tax; and (~)th re~i.9~eps, (1) the basic tax; (2) 
respond to what we . A e a . ditional tax. Essentially, th 
Tax; the Federal S mt ~erica would call the Federal No 

1 
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TAXES IMPOSED 

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 fro:m 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 

• ! .l A. Special Taxes.· 
I 
j 

-i . 

I 
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 4¼ 
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 basi~ 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 ta,-; is at the rate of 2 ½ % of net incorne. In arriving at 
net mcome the taxpayer is allowed deductions of the same ge~­
eral character as we are familiar with in the United States m 
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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, '!'he complementary tax is a graduated surtax on net income. It 
does not apply until net income amounts to about $2,700.00 iu 
American money; the rate between $2,700.00 and $3,000.00 is 
1½ %i 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 
whfoli an additional tax is imposed, which, when added to all 
the other taxes, would equal 50 % of the net income before taxes. 

Thus, if we assume that a company made $2,100,000 profit be­
fore taxes, and that this exceeded 15% of its invested capital; 
asstnne 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:ooo, 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-
outside the United States but in the Western Hemisphere, the 

neisprofits made in Venezuela would not be subject to any Federal in­
ne t"v ;., the United States. cm;ne = ..... 

A mining company operating in Venezuela, therefore, pays, at the 

100 

. . 

't 
I 
I 

most, 50% ofits net pxo:fits, which covers (a) royalty on the· 
under the Government concession; (b) all local and state 
all Venezuelan Federal taxes; and ( d) all United States in · 
on Venezuelan properties. 

NOTE - PROFIT SHARING - the provision for sh · 
net profits of mining companies with the workers at the e 
year, is explained in this report. · · · -· ··· 
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TAXES IMPOSED 

most 50% of its net profits, which covers (a) royalty on the ore taken 
unde~ the Government concession; (b) all lo.cal and state taxes; ( c) 
all Venezuelan Federal taxes; and (d) all Umted 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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Since the computation and determination of the ad valorem and 
occupation taxes is based on value, the law requires that the taxing 
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 product in 
question. In construing the Minnesota Statutes for determining the 
full and true value of iron ore for tax purposes, the Supreme Court 
bas stated that the market value is what a willing buyer will pay a 
willing seller for 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, that price or value is used in determining the amount of tax. 

O.ccupation 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 valo1·em 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 fact 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 
sion has investigated thoroughly the market pdce esta 
Lake Erie ports to determine whether or not this mar 
real and actual value, or whether it is a fictitious and 
as some people have contended, In other words, the.:' 
underlying our entire tax proceeds from the .Yarip _ 
mining companies originates from the value which j_g f 
the market price at the Lake Erie ports. Over the ye · 
price has become known as the Lake Erie price, and 
contention that large producers of steel or iron ore 
to set the market price, and thus, in truth and in f 
competitive price arrived at by a willing buyer and 

The Commission heard substantial evidence from n 
of mining properties, producers of iron ore, and also · 
dence from any source which would establish that th: 
at the Lake Erie ports, or so-called Lake Erie price, 
unreal, Those appearing in opposition to the Lake Erie 
no evidence disputing the reliability of the market 
committees of the United States Congress have held· 
ings on this matter; notably the O.P.A. in 1942, the 
porary Economics Commission in 1939; and more re, 
committee of the Judiciary Committee of the House, 
tives in December, 1950, 

,. 

Pro~ucers of s~eel must know a year., or pos~blY.lQij 
of theu- product10n year, where they will ge · eir 
producers of iron ore, in order to determine the· 
mining season must be certain to have a market f 
price sufficientl:y high which they oelieve will produce, 
rron ore producmg company. · 

Accordingly, before each mining season, usually in 
producers of iron ore or the mining companies are se 
for the C!re during the following shipping season, and th 
compames approach users of iron ore in an endeavor 
contract to supply the steel manufacturer with the' 
of ore. When a mining company or producer of iron 
an agreement with the purchaser or steel manufact ' 
d~ring the shipping season of a substantial tonnage; 
pr~ce ther_efor has been agreed upon by the seller an 
~his fact 1s made known and the price is published • 
Journals, and for the year 1953 was published on J · 
1953 price is still in effect, 

. The P~ice of the ore in this first contract for a sub 
1s t_he price of a gross ton of iron ore containing 51,5 
delivered at ports of Lake Erie. (See Table No.1) 
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TAX BASIE 

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, the crucial answer 
underlying our entire tax proceeds from the various taxes on the 
mining companies originates from the value which is found by using 
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 orej and 
producers of iron ore, in order to determine their activities for 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 for the 
iron ore producing company. 

Accordingly, before each mining season, usually in the winter, the 
producers of iron ore or the mining companies are seeking a market 
for the ore during the following shipping season, and thus these mining 
companies approach users of iron ore in an endeavor to enter into a 
contract to supply the steel manufacturer with the needed tonnage 
of ore. When a mining company or producer of iron ol,'e has reached 
an agreement with the purchaser or steel manufacturer for the sale 
du_ring the shipping season of a substantial tonnage of ore and the 
p~ce ther.efor has been agreed upon by the seller and the purchaser, 
this fact 1S made known and the price is published in vanous trade 
journals, and for the year 1953 was published on June 24, 1953, The 
1953 price is still in effect, 
. The p~-ice of the ore in this first contract for a substantial tonn,age 
is the price of a gross ton of iron ore containirtg 51.50% natural iron 
delivered at ports of Lake Erie. (See Table No. 1) The price is ad-
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justed up or down, according to the iron units in the ore, ~sing the 
market price of 51.50% natural iron. There ~re aiso adJustments 
because of phosphorus, silica and other maten~ . m the ore.. The 
market price so established is 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 va1·ious 
taxes on the mining industry in Minnesota. 

It appears that for the year 1951 the market price or value ':as 
established by contract entered into between the Cleveland-Cliffs 
Iron Company,* a large producer of ore ar:d a purchaser of ore; T~e 
Cleveland-Cliffs Iron Company has established the market pnce m 
other years as well, although the tes~imony indic9:ted _that different 
companies established the market pnce ~r. value m ~erent year?. 
It appeared from the testimony that _all J:?mmg compames accept t?IB 
market price as the price of ore which IS produce_d and sold durmg 
the season and it appears that once the market price has been estab­
lished, other mining companies recognize t~at price as one suf!icient 
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 beneficiation, and since the combinatio?- of mining 
and beneficiation is high cost, it appears to the Commission tha~ the 
price established by ~e Cleveland-C~ffs ~?mpany would b~ r~latively 
high because of the high cost of t~en· mmm~, pl~s beneficiation; and 
furthermore since the company mmes ore prunarily for sale to others, 
not being m'anufacturers of steel, it might logically follow that ot~er 
mining companies could produce and sell ore pro~tably at that pnce. 
Of course it is an advantage to the State of Mmnesota from a tax 
standpom't 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
. allies which are producers of iron ore for sale only, and not tied k with any steel manufacturer o: processor,. appeared ~e~ore the Com­
mission• and included Mr. Harrison of Pacific Isles Mmmg Company 

d Mr' Moore of the W. S. Moore Company. They stated that their 
:1eat interest was in having the market price. of ore as high as possibie 
• ce they are selling ore, and they unequivocally asserted that m 

~heir opinion the price at the Lake E:ie ports upon which. t?e val;ue 
f the ore is based for tax purposes 1s a real and competitive price 

~d not an artificial or fixed price which resulted from a conspiracy 
or combination of large steel manufacturers. 

It was pointed out that the Oliver Mining Company, a subsidiary 
of the United States Steel, in 1951, sold nine million tons of ore to 

• An independent seller, 
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competing steel companies. It is obvious that United S 
which owns Oliver Mining Company, would be interested 
as high a price from this ore as possible since, of course, 
£actured by that company would compete with other steel 
in the sale of steel. In other words, Oliver Mining Compa 
case, would be interested in having a high price, which 
interest of the State of Minnesota, viewed from a tax, 
Cleveland-Cliffs Iron Company, represented by Mr. Bubb 
ant controller of that company, was also present. Hetestifi 
technique and procedure used in establishing the mark 
the year. He pointed out that Cleveland-Cliffs Iron Co 
duced and sold approximately 6,500,000 tons of ore ye 
price established by the first substantial sale made each y 
pointed out that the sales made to Ford Motor Company 
years established the market price. 

The conh·acts that are entered into are, m many ins, 
duration running up as high as five or more years, the 
the length of term being that steel companies must know 
of ore over a substantial period of time. The price of ore · ' 
tracts is agreed to be the price that will be established e 
that it might be said that even in long-term contracts tli 
negotiable one for each year, the contract simply being a 
to furnish ore. 

The mining companies have consistently objee a· to 
the current market price in computing the oceupa • on 
would be unnecessary if the price were controlled be 
case it could be depressed. In 1941, they protested vigor 
the State Tax Commissioner and produced testimony th 
be sold for only $4.05 per ton, whereas the current mark 
$4.45 per ton, which was used by the State Tax Co 
computing the iron ore taxes. ' 

The Oliver Mining Company claimed that the use of 
market price for that year increased the ore tonnage val 
of. $_10,000,000 with a corresponding excess in the ore t 
million dollars. The State Tax Com.missioner refused th 
used the ore market p1ice which was established at the 
the year in any event, all of which indicates that the 
is not a controlled or fixed price in view of the foregoing. 

The foregoing s!atement covers years in which there 
~rnmental control m prices. However, we desire to point 
n;ig the years 1912, '43, '44, '45 and '46, the Office of Price 
tion froze the pnce of iron ore at the then Lake Erie pric 
years 1947, '48, '49 and '50, the price was not regulated b 
However, on December 2, 1950, the Office of Price Stab' 
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TAX BASE 

competing steel companies. It is obvious that United States Steel, 
which owns Oliver Mining Company, would be interested in getting 
as high a price from this ore as possible since, of course, steel manu­
factured by that company would compete with other steel companies 
in the sale of steel. 1n other words, Oliver Mining Company, in such 
case, would be interested in having a high price, which is also the 
interest of the State of Minnesota, viewed from a tax standpoint. 
ClevelancL-Cliffs Iron Company, represented by Mr. Bubb, the assist­
ant controller of that company, was also present. He testified as to the 
technique and procedure used in establishing 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. He also 
pointed out tbat the sales made to Ford Motor Company had in some 
years established the market price. 

The contracts that are entered into are, 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 in those con­
tracts is agreed to be the price that will be established each year, so 
that it might be said that even in long-term contracts the price is a 
negotiable one for each year, the contract simply being an agreement 
to furnish oro. 

The mining companies have consistently objected to the use of 
the current market price in computing the occupation tax, which 
would be unnecessary if the price were controlled because in such 
case it could be depressed. In 1941, they protested vjgorously before 
the State Tax Commissioner and produced testimony that or? could 
be sold for only $4.05 per ton, whereas the current market price was 
$4.45 per ton, which was used by the State Tax Commissioner in 
computing the iron ore taxes. 

The Oliver Mining Company claimed that the use of the current 
market price for that year increased the ore tonnage value in excess 
of $10,000,000 with a corresponding excess in the ore tax of over a 
million dollars. The State Tax Commissioner refused their plea and 
used the ore market price which was established at the beginning of 
the year in any event, all of which indicates that the market price 
is not a controlled or fixed price in view of the foregoing. 

The foregoing statement covers years in which there was no gov­
ernmental control in prices. However we desire to point out that dur­
ing the years 1942, '43, '44 '45 and '46 the Office of Price Administra­
tion froze the price of iron 'ore at the then Lake Erie price. During the 
years 1947, '48, '49 and '50, the price was not regulated.by t~e O.P.~­
However, on December 2; 1950, the Office of Price Stabilization agam 
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~:::::~ control over the price of iron ore until 1953, when controls 
w~~~ e:!tu.trahed~ 

'rhi3- uze of the Lake Erie price does not affect the ad valorem. tax 
wt:"fr: ~ fm:ee that it does the occupation tax. 
~ ail valorem. tax per ton based on the tonnage of ore in the 

~:1~::m 1941 was $.012 and the Lake Erie piice was $4.45, whereas 
fr: 1S!rr3 fire average ad valorem tax per ton was $.023 and the Lake 
:.Eifx t:iire was $9.90. 

To: W.:ll, -with the Lake Erie price at $4.45, the average occupation 
m17E-i!t.l!t:l produced was $.132, whereas in 1953, with the Lake Erie 
f&!eat.$9.:90, the average occupation tax per ton produced was $.380. 
Ti::.. ~arison shows that under the occupation tax law, with its 
~tr.k,-i:ed deductible costs, the tax per ton increased even more than 
~ i;hemmet value. . 
~ S:'ll])reme Court of Minnesota has sustained the use of the 

t.~£9 Ena price in determining the tax base. The increases in the 
Lrk En~ price have been in about the same Tatio as those of wages 
;"F",~ :r;:;; mm. 

War~ who appeared before the Commission and vigorously 
a~r-"ii::cl ilie use of the Lake Erie price were unable · to suggest to 
me trtJm,m~on a better method of determining the tax base. 

b ~
6

w of the foregoing it has been concluded that the use of the 
fa;r :&~ price has not been detrimental to the State of Minnesota. 

TABLE NO. 1 

ORE PRJCES FOR VARYING IRON CONTENT 
CALCULATION OF LAKE ERIE SELLING VALUES 

{According to Fol'lllula adopted in 1925, and still in use) 

s~d I,ake Erie selling values for iron ore, as quoted in trade journals :' · ,.. scl.:s contracts are per gross ton of 2,240 pounds, delivered at rail of 
mw: ~-~ .;. ,-,~er Lake Ports and are based on the following classification and 
... ~ ~~ ~ al s. 
~x;tJi;-0; oase roi yse . 
~u B--'!'1:l Be_ssemer 51.50% Iron Natural .045% Phosphorus 
'-'JJ.'i" ~. N Bessemer 51.50% Iron Natural ?f~j!SS:!~. ' 51.50% Iron Natural .045% Phosphorus 
:ST~~ N,:,n-Besserner, 51.50% Iron Natural ~~J~:n.._,. ... ,., 51.50% Iron Natural +.180% Phosphorus 
~C:..l.-'-'"4''-"'"" ...... 

*1:e.~,tmenls for iron Content ~ovc or Below the Guarantee; All Grades: 
Il'i:',.s: •r~-"' •slues of ores of di!fer~nt }r!)n content than the base ores a.re ~eter-

Se~ 1t ws• The base :J,?r1ce 1s divided by 51.50, the number of umts m the 
u;i,,"ted.$$ Ti ~ . sulting quotient is the bas.e unit v~lue, used to determine addi­
~ ~~. ~U:trnctions from the base pnce, for iron contents above or below 
ti!. er~ t?> ~~ ,.,,..,.; as follows: 
.,..... fuls.~a.~-S, 
~-- . W6 

When less than 51,50% and not less than 50,00% Iron• fr 
price deduct, for each unit or fraction of a unit of iron less th~ 
at the rate of the base unit value. , 

When less than 50,00% and not less than 49.00% h:ont fro 
computed for 50.00% iron deduct, for the unit or fraction of a 
less than 50.00% iron, at the rate of one and one-half times, t 
value. 

When less than 49,00% Iron: fro:m. the price computed for,' 
deduct, for each unit or fraction of a unit of iron less than 49 00% 
rate of two times the base unit value. · 

When over 51,50% Iron: to the base price add, for each uni 
of a unit of iron more than 51.50% iron, at the rate of the bas 

Price Adjustment :for Phosphorus: 
All ores containing ,045% phosphorus, or less, are classed a 

Phosphorus content lower than .045% commands a premium d 
accordance with the standard table of phosphorus values. AU' or 
more than .045% phosphorus are classed as Non-Bessemer. Ores con 
than -~80% phosphorus are classed as High Phosphorus. .· 
Penalties: · 

In ad!'J.ition to the standard deductions applied for iron contents 
5~%, which are computed as above, arbitrary penalties are also exa 
silica and for fine structure. 

Premiums for Lump Structure and High M!Ulganese Content: 
Hard ores of high iron, low silica contents are often i;old as : 

generally being priced as Old Range Non-Bessemer plllll prenri · 
structure. 

Ores con~ iJ?- excess of 5% natural manganese are :rec<> ' 
ard manganiferous 1rpn ores and. are generally pl.'iced ~. Qld .•. 
Bessemer on the combmed !)8tUl'al iron and manganese co · Lt, pl 
for the natural manganese m excess of 5%, Ores containing be een 
of ~tural JW?,nganese are also sometimes marketed as .mang • 
which recogmze some small value for the manganese content. 

P!emiums for l,ump structure and high manganese content var 
termined by negotiation between buyer and seller. ' 

Source-Minnesota Mining Directory 1954, 
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TAX BASE 
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 per ton produced was $.132, whereas in 1953, with the Lake 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 tax 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 Porls and are based on the following classification and 
guaranteed base analyses: 
Old Range Bessemer 51.50% Iron Natural .045% Phospl1orus ., 
Old Range Non-Bessemer, 51.50% Iron Natural • 
Mesabi Bessemer, 61.50% Iron Natural .045% PhosphortIS 
Mesabi Non-Bessemer, 51.60% Iron Natural 
High Phosphorus, 51.50% Iron Natural +.180% Phosphorus 

Price Adjustments i'.or Iron Content Above or Below the Guarantee; All Grades: 
Selling values of ores of different iron content than the base ores are deter· 

mined as ;follows: The base price is divided by 51.50, the number of units in the 
base ore. The resulting quotient is the base unit value, used to determine addi· 
tions to or subtractions from the base price, for iron contents above or below 
the base analysis, as follows: 

106 

When less than 51,50% and not less than 50 00% lro . 
price deduct, for each unit or fraction of a unit of iron °1eas n: 
at the rate of the base unit value. 

When less than 50.!)0% and not less than 49.00% Iron: .·· 
computed for 50.09% u:on deduct, for the unit or fraction of. 
less than 50.00% uon, at the rate of one and one-half tbne 
value. s 

d 
When less than. 49.00% Iron: from the price co~uted £. 

educt, for B!'lch umt or fra~on of a unit of iron less than 49 o 
rate of two times the base umt value. · · 

Whe,n ov~r 51.50% Iron: to the base price add, for each 
of a urut of iron more than 51.50% iron, at the rate of the b 

Price Adjustment for Phosphorus: 
Ph Allh ores containing .045% phosphont$, or less, are clll$Se' 

osp orus cpntent lower than .045% commands a premium 
accordance with the standard table of phosphorus values All' C 1f

8
an
0

%,04h5% phosphorus are classed !1S Non-Bessemer. Ores 

P I
. • o P osphorus are classed as High Phosphorus 

ena ties: • 

50
%In a~dich'tion to the standard deductions applied for iron conte: 

il
. o, w d ,, afire computed as above, arbitrazy penalties ate also · 

s 1ca an ior ne structure. 

Premiums for Lum!? Str~cture and High Manganese Content: 
en!ard ore.s of h;tgh uon, low silica contents are often sold 

!tru tually beJDg priced as Old Range Non-Bessemer plus pr 
c re. 
Ores containing in f 5% ard man anif • excess O o natural manganese are reco 

Bessem"'"g on Jrous irpn ores and. are generally priced as 01 
for the ruttural e combmed ~atural iron and manganese~nt.ent, 
of natural lJlanganese m excess of 5%, Ores contabilii etw 
whi h m~nganese are also sometimes marketed as m · 

c re~ogmze some small value for the manganese content. 
Premmms for lump st tur d hig · termined by negotiation brutwc e ban h manganese content v, e een uyer and seller. ,. 

Source-Mlnnes ta Mi nlng Dlrectoi:y 1954, 
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TAX BASE 

When less than 51.50% and not less than 50.00% Iron: from the base 
price deduct, for each llll;it or fraction of a unit of iron less than 51.50% iron, 
at the rate of the base umt value. 

When less than 50,~0% and not less tha~ 49.00% ~ron: from the price 
computed for 50.00% uon deduct, for the umt 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 tunes the base unit value. 

When over 51.50% Iron: to the base price 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 tnan .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 Lu.mp Structure and High Manganese Content: 
Hard ores of high iron, low silica contents are often sold as lump 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 aa Old Range J.'f on­
Bessemer on the combined natural iron and manganese content, plus a prennum 
for the natural manganese in excess of 5%. Ores containing between 2% and 5% 
of natural manganese are also sometimes marketed as manganiferous at prices 
which recognize some small value for the manganese content. 

PJ=emiums for ~ump structure and high manganese content vary and are de­
termmed by negotiation between buyer and seller. 

Source-Minnesota Mlnin!I' Directory 1954. 
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TAX BASE 

When less than 51.5(?% and n.ot less tha~ 50:00% Iron; f:rom the base 
price deduct, for each Uil}t or fraction of a umt of lron less than 51.50% iron, 
at the rate of the base mut value. 

When less than 50,!)0% and not less than. 49,00% ~ron: f:rom the price 
computed for 50.00% uon deduct, for the umt 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% i:ron 
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 price add, for each unit or fraction 
of a unit of iron more than 51.50% iron, at the rate of the base unit value. 

Priee Adjustment £or Phosphorus: 
All ores containing .045% . phosphorus, o:r less, are classed as Bessemer. 

Phosphorus content lower tlian .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 ffigh Manganese Content: 
Hard ores of high iron, low silica contents are often sold as lump grade, 

generally being priced as Old Range Non-Bessemer plua premiums for lump 
structure. 

Ores containing in excess of 5% natural manganese are reco~ed as stand­
ard manganifer()US hon ores and are generally priced as ma Range Non­
Bessemer on the combined natural iron and manganese content; plus .a premitiiii 
for the natural manganese in excess of 6%, Ores containing between 2% and 5% 
of natural manganese are also sometimes marketed as manganiferous at prices 
which recognize some small value for the manganese content. 

P;remiums for ~llll!-P structure and high manganese content vary and are de­
termmed 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 Central and 
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The term "RESERVES" means the iron ote in the gro 
than taconite, which can be mined and is either merchari 
ore in its natural state, or by present methods of bene:fic 
be made into merchantable iron ore, suitable for use in 
facture of pig iron and steel; and. :o:iined ore JI! Jit9c{tpy~. _ 

On May 1, 1921, the estimated iron ore reserves in Minn. 
1,311,410,779 gross tons. Since then and up to May 1, 19 
292,000 gross tons have been shipped. In other words, the 
exceeded the 1921 estimated reserves and yet on May 1, 19 
had estimated reserves of 915,183,000 gross tons. These 
caused mflD.Y people to believe that the mining companies, 
concealing deposits of iron ore, which if disclosed would b 
able, This Commission has conducted hearings and made 
investigation of the matter in an effort to determine W 
belief has foundation in fact. 

; 

In Minnesota, prior to 1908, the local assessors estim.at 
nage of ore in the ground and made the assessments, Und 
assessor system there was no uniformity of method used tq 
the estimated tonnage or the value of iron ore; and beca. 
many assessments had to be reviewed by the State Board o 
tion. So, in 1907, after a joint Legislative Commission, a· 
investigate the best methods of tr.xfag h-on or~hsut repo 
matter, a joint resolution was introduced in whlcn ·t 
"That the ore lands did not bear their just share of taxa · 
grossly undervalued for that purpose."1 

In 1907, the Legislature abolished the State Board of E' 
and transferred all the duties and powers thereof to the 
Tax Commission. The problem of valuing iron ore pro 
studied by. the Minnesota Tax Commission; and in 1908 l 
classification rate schedule of values on iron ore for operat' 
mines and prospects. The values were determined by t 
and quality of the ore in the ground based upon the re 
plorations furnished by the owners, lessees ol' operators of; 
ty. The Tax Commission thought that these estunates bas' 
reports so furnished,· should be verified by disinterested 
tent engineers before being accepted as substantially cor 

On December 20, 1909, arrangements were made to 
estimates, furnished by the mining companies checked 
of the University School of Mines. Although th~ Legisla 
(1) ~eport of :Minnesota Tax Conunlssion, 1908, p. 110, 

111 



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 beneficiation 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 tax­
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 uniformity of method used to determine 
the estimated tonnage or the value of iron ore; and because of this, 
many a.ssessments had to be reviewed by the State Board of Equaliza­
tion. So,_ in 1907, after a joint Legislative Coinmission, appointed to 
investigate the best methods of trucing iron ore, bad 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 
grossly 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, 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 correct, 

9n Decemb~r 20, 1909, arrangements were made to have these 
estimates, furmshed by the mining companies checked by the staff 
of the University School of Mines. Although th~ Legislature has nev!.: 

(1) ~eporl: of Minnesota Tax Commission, 1008, p, 110, 
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RESERVES 

e:mwted a law requiring the use of this system, it has been followed 
e7ler since.:. 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 IV.tines to review. These 
lb-ts 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 their own estimates on the selected mines .operated 
by them, together with all computations, drill records, maps and cross 
s~tions. The mining companies are requested to send in this informa­
tion during the first half 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 remove iron 
ore during the winter months, hence the estimates made in the winter 
~nernlly reflect the tonnage in the ground when the next operating 
~¾::aoon begins about May 1. Allowance is made for any shipments 
m~dt" in t>~u·ly spring prior to May 1. 

U:ndm-grm1nd mines operate all year, and for this reason the Pioneer, 
Sihlt"Si. Zenith and Soudan underground mines on the Vermilion 
Runge, art' checked every year. 

On inactive mines, or on so-called reserve properties, there is no 
n~ssity for checking each year because the estimated tonnage 
t~n-min~ tht> same, unless some additional drilling has been done, in 
whkh ~\'ent the new drill records are checked and the property re­
~'stin.mkd. 

Th~ mining companies furnish the School of Mines with cross­
~~,«tiQU$< oithe ol'e bodies based upon the exploratory drilling and other 
lnft\nn~tion which is disclosed by operations, either on the property 
its~U or udjncent properties. These cross-sections are vertical sec­
tiQ:ns. 'through the deposit from the surface down to the bottom of 
th~) t)splu1-nto1•y drilling, and in some cases beyond, based upon the 
mtt\'p,t~'tation of the engineers and geologists as to how the forma­
Uo;n~ Uo nucl how the different layers conform with each other. In 
th\'st~ twoss sections are placed the drill holes, in most cases with 
th~ t\lm}sse.s gene1·ally_ in the ore body itself, at 5 foot intervals. From 
th~~ nm.\lyses the engmeers, to the best of their judgment outline the 
la:y~l.~ of the diiterent materia!s constituting the ore form~tion. These 
~wa~ Ul'\\ the-n run, to determme the total area in the section for the 
~3\ ii,-i-,\m. ~~n'i;~ls~!on 011 lroli Oi·e Tax :Report, 1941, pp. 40-52, 
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different layers. The engineers at the School of Mines 
increase the volume of material in the estimate made by 
companies and these situations are adjusted by conferen 
the engineers of the School of Mines and the mining co 

From these cross-sections the number of cubic feet o 
tion is figured and on the Mesabi ahd Cuyuna Ranges -th 
footage is divided by 14 to determine the tonnage. The 
panies, in computing their estimates on the Mesabi 
Ranges also use 14 cubic feet per ton. This formula do 
to the Vermilion Range, for in the Soudan Mine on t 
Range, 10 cubic feet per ton is used; and .in the Pioneer 
Zenith, 11 cubic feet per ton is used. This is due to the 
specific gravity of these various ores as found by exp 
estimates are all based on ore "in place" in the groun 
turbed. Heaviest of all is the Soudan ore, very dense a 
high in iron. Next comes the ore at the Ely mines, par 
hard ore. The last, and by far the largest group, is ma 
Mesabi and Cuyuna ores, which average out about 14 c 
ton. 

The gross tonnages computed in the foregoing m 
classified as to quantity and quality according to the co 
the analyses, as to dried iron content, phosphorus, s · 
manganese, moisture and natural iron and then compu 
tonnages of Bessemer or non~Bessemer ore, Besstmeror· 
taining .045% or less in phosphorus. In case the p osp 
,045%, the ore is non-Bessemer. 

With the limited personnel available to the School 
is making an inspection of each active mine about ever· 
years, except the underground mines which are checked 

The present system for estimating reserves is the best. 
devised, and our investigation leads to the conclusion th 
Tax Commissioner is placing all known iron ore in Min 
tax rolls. 

The fact that reserve estimates do not diminish in t 
as the shipments made, can be accounted for by seve 
No one can accurately determine the amount of iron ore 
unless extensive drilling has been done in the ore bo 
mated, and even then an accurate estimate cannot be 
the areas between the drill holes may, when actually · 
or less ore than shown by the drilling estimate. Ne 
beneficiati?n have enabled. the mining companies to · 
chantable ll'on ore from ore bearing bodies formerly co 
less and not classified as reserves i:n the former estimate 
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RESERVES 

different layers. The engineers at the School of Mines sometimes 
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 then 

classified as to quantity and quality according to the constituents in 
the analyses, as to dried iron content, phosphorus, silica, alumina, 
manganese, moisture and natural iron and then computed as to the 
tonnages of Bessemer or non-Bessemer ore. Bessemer ore is that con~ 
taining .045% or less in phosphorus. In case the phospho111s exceeds 
,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, e-z.cept the underground mines which are checked every year. 

The present system for estimating rese1-ves is the best that has been 
devised, and our investigation leads to the conclusion that the present 
Tax Commissioner is placing all known iron ore in Minnesota on the 

tax: rolls. 
The fact that reserve estimates do not diminish in the same ratio 

as the shipments made, can be accounted for by several factors: -
No one can accurately determine the amount of iron ore in the ground 
unless ex.tensive drilling has been done in the ore body to be esti­
mated, and even then an accurate estimate cannot be made because 
the areas between the drill holes may, when actually mined, show more 
or less ore than shown by the drilling estimate, New methods of 
beneficiation have enabled the mining companies to produce mer­
chantable iron or~ from ore bearing bodies formerly considered worth­
less and not classrfied as reserves in the former estimates. For example, 
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RESERVES 

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 rese1-ves 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 di:m.inish 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 for each three tons 
shipped, Professor John W. Gruner, Geologist at the University of 
Minnesota, claims that this ratio of two tons added to the reserves, 
for each three tons shipped will not he maintained and that ·we can 
expect this ratio to diminish v-ery 1•apidly, due to the increasing depth 
of mining, the decline in average grade of ore and in the size of the 
remaining ore bodies. 

It should be noted, however, that the tonnage of concentrates 
shipped is increasing and that of high gi•acle di1'ect shipping ore is 
decreasing. The records show that in 1920, only 12% of the iron 
ore shipments from Minnesota were concentrates, whei•eas in 1953, 
they were 33%; w~le in 1920, the shipments of direct shipping 
ore were 88%, and m 1953 were 67%, 
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The reserves of merchantable iron ore in the State of · 
as of May 1, 1953, are shown in the following table prep 
Commissioner of Taxation. 

TABLE NO. 2 

CLASSIFICATION OF IRON ORE RESERVES Or MIN -

Claaslfication 

Direct Ore: 

AS OF MAY 1, 1953 

Mesabi 
Range 

Vermilion 
Raniie 

Cuyuna 
Rnnge 

Open Pit • • • • • • • 469,656,000 10,614,000 
Underground .•• .=1~99:i;,5:::5:.:.0,~0-=-00=---=1==2,:.::.98::.:9~,0:.:.0.:..0 _.;;:24::.:.,5::.:5:.:.9,:.::.00::.::0_...::: 

Tom1, •••••••• 669,206,000 12,989,000 35,173,000 

Concentrate: 
Open Pit ••••••• 128,807,000 8,370,000 
Underground ••. --=-41::::!'.:..83:;..:7..<.;,0:..:0.:.0...:.... _____ ..;1::.:.,.;::;29;..;;0!.C.,0.:..00:.....-..c 

Total •.•.•..•• 170,644,000 9,()60,000 

Total Ore: 
In Ground • . . • • • 839,850,000 12,989,000 44,833,000 
In Stock-pile •••• -=:15::!.,6:.:48=,0:.::.00;;___-=2.:.97:r:,0:.:0.:..0 __ .:..91:.:8,!,;;,00.:;.;0:.........; 

Tom1 ••••••••• 855,498,000 13,286,000 45,751,000 

Note: The above figures represent the total estimated iron ore reserves in gross 
1953, and include the reserve tonnages ahown in Table No. 3 ns 0£ that dare, 
tonnage Of ore on State lands that were not under lc--..ile!!!! of Mmr l, 19.58, · 
o Includes 608,000 tons in Fillmore County District. 
t Includes 40,000 tone in Fillmore County District. 
Authority: Compiled by the Mines Experiment Station from the t'ecords of 
ment of Taxation. 

Year 
May 1 

1920 
1930 
1940 
1945 
1950 
1951 
1952 
1953 

TABLE NO. 3 

IRON ORE RESERVES OF MINNESOTA 
(May 1, 1920 to May 1, 1953, inclusive) 

Estimated Reserve Tonnage (Including Stockpiles) in Gr 

Mesabi Vermilion Cuyuna 
Range Range Rang!? 

1,305,926,735 10,927,844 24,819,959 . 
1,154,434,031 14,250,540 66,542,939 
1,139,314,272 13,841,272 65,431,104 

973,129,581 12,715,183 59,787,900 
923,769,792 13,183,901 43,415,199 
906,225,928 12,110,218 41,869,807 
869,104,825 12,965,994 44,808,481 
855,380,607 13,286,060 45,751,154 

Source: Deparlment of Taxation. 

All of th~ foregoing reserves refer to the so-called standard 
and do not mclude taconite. For taconite reserves, see the se 
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IRIES!ERVIES 

The reserves of merchantable iron ore in the State of Minnesota 
as of May 1, 1953, are shown in the following table prepared by th; 
Co:mmissioner of Taxation. 

TABLE NO. 2 

CLASSIFICATION OF IRON ORE RESERVES OF MINNESOTA 
AS OF MAY 1, 1953 

Olnssiftcation 

Direct Ore: 

Mesabi 
Range 

Veri:nilion 
ll,ange 

Cuyunn 
Rnnge Total 

10,614,000 480,270,000 
Open Pit • , • • • • • 469,656,000 
Underground . , • --1 __ 99;.!.,5--5_0=--,o_oo __ 1_2:...,9_89-',_00_0 __ ...:--=---'------'..;.c__..:.;;.--

Total .• , • . • . • . 669,206,000 12,989,000 

24,559,000 237,098,000 

85,173,000 717,368,000 

Concentrate: 8,370,000 137,785,000* 
Open Pit . . • . . . • 128,807,000 
Underground ••. _;;;41::!,8::.:3:.:.7.!.:,0:.::0,;:;.0 ______ ----'=~.:.;:;..-__:=~:.:. 1,290,000 43,127,000 

9,660,000 180,912,000* 
Total .••...... 170,644,000 

Total Ore: 44,833,000 898,280,000>II 
In Ground •.... , 839,850,000 12,989,000 
ln Stock-pile •••• _;::15~,6:.:48:::,!.::0.:.:00:._ _ _:::29:.:7!:.,0:.::.0:::.0 __ .==;:._-=;;..;;.:.~ 

Total .•..• , ••• 855,498,000 18,286,000 

918,000 16,903,000t 

45,751,000 915,183,000*t 

Note: The above pgiires represent the total estimated iron ore reser\'es in gross tons ns of 1'fRY hl, 
1953, and include the· reserve -tonnages ahown in Table No, 3 ill1 of thnt dntc, together with t e 
tonnage of ore on State lands thnt were not under lense as of Mny l, 1953. 
~ Includes 608,000 tons in Fillmore oounty District. 
t Includes 40,000 tona in Fillmore County District. Authority: Compiled by the :Mines E,cpedment Stntion from the r~cordll of the :Minnesota Depart-
ment of Taxation. 

Year 
May l 

1920 
1930 
1940 
1945 
1950 
1951 
1952 
1953 

TABLE NO. 3 

IRON ORE RESERVES OF MINNESOTA 
(May 1, 1920 to May 1, 1953, inclusive) 

Estimated Reserve Tonnage (Including Stockpiles) in Gross Tons 

Mesabi Vermilion Cuyuna Fillmore Totl'll 
Range Range Range county 

1,805,926,785 10,927,844 24,819,959 
1,341,674,538 

1,154,434,031 14,250,540 66,542,939 
1,235,227,510 

1,139,314,272 13,841,272 65,431,104 
1,218,586,648 

973,129,581 12,715,183 59,787,900 
1,045,682,664 

923,769,792 13,183,901 43,415,199 589,000 980,957,892 

906,225,928 12,110,218 41,869,807 913,165 961,119,118 

869,104,825 12,965,994 44,808,481 574,908 927,454,208 

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 ?{;_ 
and do not include taconite. For taconite reserves, see the section on tacom _ 
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RESERVIES 

The reserves of iron 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 Department of ;Revenue, Montgomery, Alabama, 9/21/61. 
(2) Sub-committee Inspection, April, 1962. 

CALIFORNIA 
122,658,000 gross tons mnning 50% to 60% dried fron.1 These 

deposits consist of HEMATITE AND MAGNETITE, in small shal­
low deposits in about ten different areas in the state. Production is 
around 500,000 tons annually and most of it goes to the Kaiser Plant 
at Fontana. 
( 1) Iron ;Resources of Oalifc;,rnla, Bulletin No, 129, Part N., p. 217, April, 1948, issued by State 
Division of Mines, 

MICHIGAN 
This is the second largest iron ore producing district in the United 

States with an annual production of about 12,000,000 tons. On Janu­
ary 1 '1954, the iron ore reserve was estimated at 154,057,254 gross 
tons '(running 50~ to 60% drie~ ir~n).1- Most,of the iron ore in 
Michigan is deeply 1mbedded and 1s mmed by underground methods. 
Michigan also has an abundant supply .of iron bearing rock called 
"Jasper'' which is somewhat similar to our Minnesota "Taconite." 
The Cleveland-Cliffs Company and the Ford Motor Co. have erected 
a plant at Humboldt, Michigan to process Jasper from an open pit 
and a.re in production. 2 It is doubtful that Michigan will ever, be­
cause of the depth of ore bodies, be abJe to increase its production to 

(l) Minnesota. Mininft Directory, 1054, 
(ll) Skillings Mining Review, Oet. 30, 1954, 
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any great extent, beyond the increase due to future co 
made from Jasper. 
NEW YORK, PENNSYLVANIA, NEW JERSEY 

1,600,000,000 gross tons of cmde low grade ore requir' 
tration Production of these three states averages about 
tons of concentrates annually ,1 which requires sintering b 
furnace use. The concentrate produced is about one-third o 
ore rnined.2 Most of the mining is underground, but there 
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, 1960, Department of Commerce, 

TEXAS 
139,000,000 gross tons of crude low grade ore req~in _ 

tion.1 This is a brown ore and the Lone Star Steel~<>.· mt· 
field area Morris County, is producing from open pits aro 
tons ann~ally. This ore is beneficiated by washing, cal 
sintering.2 Ore occurs in thin seams, and is of low iron cont 
(1) u. s. Department of Interior Geological Survey Map 3-212-1947, lron Ore Dep 
United States by Carl E. Denton and Martha D, Carr, _ _ 
(2) U.S. Bureau of Mines Minerals Yearbook, 1949, page 16. 

UTAH 
150,000,000 to 175,000,000 gross tons direct shipping . 

from 45% to 50% natural iron.1 Utah produces ~ope_ 
about 2,500,000 gross tons annually. This ore is d · 
steel centers located at Provo and Geneva, Utah; Font -­
and Pueblo, Colorado.2 Some expansion of Utah iron min 
expected in future years. 
(1) Utah Tax Commission 9/21/51, 
(2) U.S. Bureau of Mines Year Book 1949, l>• 15. 

WISCONSIN 
On January 1, 1954, 6,500,000 gross tons direct shipp' 

ning 50% to 60% dried iron.1 This ore is all on the Go 
and can only be mined by underground method. 
(1) Minnesota Mining Directory, 1964. 

WYOMING • 
54,000,000 gross tons running 50% natural iron.1 T 

shipping hematite ore. The Sunrise Mine in Platte C 
principal producer, averaging about 500,000 tons annually 
ground operations.2 All of this is used at Pueblo, Co 
of the Colorado Fuel & Iron Company. 
(1) Same reference ns Texas, 
(2) U. S. Bureau of Mines Minerals Yearbook, 1940. 
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RESERVES 

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 requires 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 Mineriil Industries of New York State, 1950, Department of Commerce. 

TEXAS 
139 000 000 gross tons of crude low grade ore requiring beneficia-

tion.1 Thi~ is a brown ore and the Lone Star Steel Co. in the Dainger­
field area Morris County, is producing from open pits around 5001000 
tons ann~ally. This ore is bene:ficiated by washing, calcining and 
sintering.2 Ore occurs in thin seams, and is of low iron content. 
(1) U. s. Department of Interior Geological Survey Map 3-212-19<17. Iron Ore Deposits of Western 
United States by Carl E. Denton and Martha D, Carr, 
(2) U. S. Bureau of :Mines Minerals Yearbook, 1949, 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 ~~ 
steel centers located at Provo and Geneva, Utah; Fontana, Cahfornia, 
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 January 1, 1954, 6,500,000 gross tons direct shipping ?re, run­

ning 50% to 60% dried iron.1 This ore is all on the GogebJc Range 
and can only be mined by underground :method. 
(1) Minnesota Mining Directory, 1954, 

WYOMING 
54,000,000 gross tons r~ning 50% natural iron.'- This is a !3irect 

shipping hematite ore. The Sunrise Mine in Platte County J.S the 
principal producer, averaging about 500,000 tons annually fro:m und~r­
ground operations.2 All of this is used at Pueblo, Colorado mills 
of the Colorado Fuel & Iron Company. 
{1) Snme reference as Texas, 
(2) U, S, Bureau of Mines Minerals Yearbook, 1049. 
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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 iron 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 for roasting. ])rilling 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 4½ 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 mch size or under, and mixed, 
the ratio of coke to iron ore depending on the sulphur content of the 
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 turned 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 furnace 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 ignition..... .80% 
Silica •..••......• , .11.59% Moisture ........... 1.16% 
Alumina • • . .. .. .. .. 2,56% 
(1) Annuru Report of Ontario Departroe~t of Mines-Vol. 60, Part ll-1961, 
(2) A Survey of the Iron Ore Industry m Canada, 1953, by W. Keith Buck, :Mineral Resources 

l)ivialon. 
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In 1950, the sintering plant was operated at capacity most 
year, treating 4,800 tons of sideri!e ore per da~ ~d obtained 
production of 3

1
300 tons of good smter. The ob3ect1ve was one 

tons for 1950 and that figure was exceeded, The 1953 producti 

1,166,832 tons. 
The sintering plant as expanded in 1952-58, has :u:iapacity 

million tons annually. Of the 1953 ore shipment, 391,381 to. 
by rail to the Algoma Steel Plant at the Soo and the rest 
ped by rail and boat to lower lake ports of the U. S. 

Ore disposal charts indicate that much of the Helen 
goes to U. S. furnaces while the Algoma Steel Plant uses a 
the sinter from Helen Mine ore and a greater amount of 
and Michigan ore. 

Current production rate gives 1.2 million tons of sinter 
million tons treated. 

Reserves given in 1954 Canadian Mines Handbook pub • 
Northern Miner Press, Ltd., Toronto, are as follows: 

Crude ore: 
Helen, Victoria and Alexander .........•.••. 
Bartlett ..................•......• , , . . . . • 30,000, 
Goulais. . . . . . . . . . . . . . • . . . . . . . . . . . .. . . . . • . 150,000, 
Siderite Hill ............................. 100,000, 

Assuming the same ratio of two tons of sinter to three t s 
ore, as shown above, would indicate a total reserve of over 2 
tons of sinter. 

Further expansion is indicated in this field. 

STEEP ROCK 
This area was visited on June 10, 1952, by a group inclu ·. 

members of the Interim Commission, and a number of en 
mining men. 

The iron ore deposits of this region are 120 miles we~ 
Arthu~, and 6? miles north of Ely, Minnesota,, near the . 
Canadian National Railway, just north of the Village of A 

Early in the 1900's, prospecting work was done near S 
Lake, and iron ore was found by test-pitting, This area w 
for many years. It was not until 1937 that active explo 
development work started in earnest. Since the major 0 

~ere found by winter drilling through the ice on StfeP . 
1t was found that the first task was to provide a divers1 
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RESERVES 

In 1950, the sintering plan;t w~ operated at capacity most of the 
year, treating 4,800 tons of s1der1~e ore per day and obtained a daily 
production of 3,300 tons of good smter. 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, 391,381 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 Michigan ore . 

Current production rate gives 1.2 million tons of sinter from 1.8 
million tons treated. 

Reserves given in 1954 Canadian Mines Handbook published by 
Northern Miner Press, Ltd., Toronto, are as follows: 

Crude ore: 
Helen, Victoria and Alexander. • . . . . . . . . . . . . 50,0001000 tons 
Bartlett . • • . . . . . . • . . . • • • . . • . . . . . . . . . . . . . 30,000,000 tons 
Goulais. . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . 150,000,000 tons 
Siderite 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~D;lbers of the Interim Commission, and a number of engineers and 
mmmgmen . 

The iron ore d~posits of this region are 120 miles we~t of Port 
Arthu~, and 60 miles north of Ely, Minnesota, near the I_me of the 
Canadian National Railway, just north of the Village of Atikokan, 

Early in. the 1900's, prospecting work was done near Steep R~ck 
Lake, and iron ore was found by test-pitting. This area was ~active 
for many years. It was not until 1937 that active exploration ~d 
development work started in earnest. Since the major ore deposits 
~ere found by winter drilling through the ice on Steep ~ock Lake, 
it was found that the first task was to provide a diversion channel 

119 



RIESIERVES 

for the waters of the Seine RM,:::, which entered the lake from the 
northeast, to a parallel watercourse two miles west. Then came the 
task of pumping out part of Steep Rock Lake, to permit stripping 
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 removal of 
lake-bottom mud and clay was carried out in time to permit 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, 1

1
274,666 tons; 1953, 1,301,377 tons. Production is expected to 

increase. Reserves have been variously estimated at widely diverse 
amounts. The figure of 132,000,000 tons, given by the company's 
enginee1·s 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 
undergrdund 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-
'st Dr, L. J. Moraes, give the following figures for ore reserves in le 'state of Minas Ger~es, where _the iron ~re is located: 1.5 b~on 

tons of compact hematite averagmg 65% iron or over: 3.5 billion 
tons having 55% to 60% iron and 10 billion tons having 30% to 50% 

iron. 
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These large reserves have not been extensively developed 
two xeasons, viz: political instability and long distance 
mines to the two seaports, Victoria and Rio de Janeiro. Als 
5,000 miles from Rio de Janeiro to Baltimore, or more th 
distance from Venezuela to Baltimore, 

Since the extensive ore developments in · Venezuela w 
there has been little in the news regarding Brazilian ore de 
Although some Brazilian ore has been shipped to the U 
for years past, it has reached 1,000,000 tons in only two . 
and 1952, and then dropped to 458,000 tons in 1953. 

It now appears that the iron ore development of Br · 
their own requirements, may be delayed for an indefinit 

CHILE 
Chile's 1951 reserve was reported at 72,000,000 gross 

iron open pit direct shipping ore.1 Recent reports on the 
El Tofo iron mine of Bethlehem Steel indicate a· rapid! 
reserve with greatly increasing costs. Some of the larg 
form~rl~ us.ed for Chilean ore are now transporting Ven 
a:id mdicat1ons are that the El Tofo mine is rapidly nea .· 
tion. · 
(1) Iron Age, Jan. 4, 1051. 

PERU 
fn 1952 and e~rly 1953 Marcona Mining Co,, a subsi ·a 

Mme~ qorporation and Utah Construction Co., devel 
deposit m a 12 by 18 mile area near San Juan Bay on 
coast. of Southern P;ru. Drilling proved about 100,000, 
60 % iron ore. ~arly m 1954 it was reported that over 2, 
of Marcona mme ore were being delivered to U. $. St 
plant at Morrisville, Pa., and their Tennessee Coal · 
plan~ at Birmingham, Ala.1 Other eastern :firms were als 
seekmg co~tracts for this ore. Part of the Marcona ore i 
new electric furnace under construction at Clilinbote 
Peru. 

Republic_ St~el ~orporation took an exploration optio 
acres of potential iron ore land also in the San Juan area 
Peru.2 

(1) Iron Age, May ZO, 1954. 
(2) Engineering & Mining Journal, February, 1904• 

VENEZUELA 

or~p~~~cd Minin_g Company, Cerro Bolivar, 500,000,000. 
e , runnmg 58% natural iron. Iron Mines Comp 
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RESERVES 

These large reserves have not been extensively developed mainly for 
two reasons, viz: political mstability and long distances from the 
mines to the two seaports, Victoria 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, Jnn, 4, 1961. 

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 60,000 
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 Min~g Company, Cerro Bolivar, 500,000,000 tons of iron 
ore proved, runmng 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 

20i000,000 gross tons open pit, open hearth grade iron ore, run­
ning 68% to 70% dried 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 am.enable to concentration. 

( 1) Leaislntive Research Publication 29, August, 1950, 
(2) Scientific American, January, 1052, p, 52, 
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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 such areas hav& 
been found. One is in Labrador-Quebec, and the other is in 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 on the west 
by Hudson's Bay, James' Bay and the Province of Ontario; 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 Bl'llns­
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 north 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 of land or water­
shed, separating the flowage westward into Hudson'~ Bay and norl~­
ward into Ungava Bay from that going eastward mto the Atlantic 
and southward into St. Lawrence Gulf. 

Concession. Areas. 0£ the two principal concession_s in the ~ea~ 
here considered, the one in Labrador covers about 20,000 squareJWlesh, 
held by Labrador Mining and Exploration Company, Ltd.; an1 t e 
other covers 3,900 square miles in Quebec and is held by Hollinger 
North Shore Exploration Company, Ltd. By agreement, the= 
Labrador grant must be confined to 1,000 square miles an~ th~ th 
Quebec grant to 300 square miles. About 213 square miles m · e 
two grants have been subleased to Iron Ore Company of Canadallin, ~td., 
by Labrador Mining and Exploration Company, Ltd., and .Ho ger 
North Shore Exploration Company,. as stated by W: Keith ~uc:, 
Mineral Resources Division, Canada, Department of Minules ant 

1
~54· 

nical Surveys, Ottawa, in Skillings Mining Review, J Y ~ , t ' 
This is an a1·ea comparable with that of the Mesabi Range, Minnes~ :· 

Recent History. In 1937, Dr. J. A. R<:t~y, a Canadian geolo~t 
visited the area now being developed for rmnmg. In 1942 t~e Larw l'th 
Mining and Exploration Company, Ltd., and the Hollinger~ er 
Shore Exploration C?mpany, Ltd., were acquire~ by the f OM gA, 
Consolidated Gold Mmes, Ltd., of Montreal. Also m 19f2, t e artici­
Hanna Company of Cleveland was offered 8:1 opportumty ~ funger· 
pate with Hollinger, and became the operatmg arm of the 0 

Hanna Company. . et 
The Iron Ore Company of Canada, Ltd., was formed in 1949 to g 
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the new iron ol'e area into production. Other U. S. 
eluding Republic Steel, National Steel, Wheeling Steel 
can Rolling Mill Corp.) and Youngstown Sheet & ' 
all stockholders in the Iron Ore Company of Canada 
maining interest is held by the Hollinger Consolidat 
Company, Ltd. 

Small portion of concession area is fully ~xplored, 
ploration in this area has all been done in the past fe 
most difficult conditions/ the portion of the concessio 
fully tested is relatively small. Hence any statement 
rese1·ves means little without some description of the· 
the companies interested in the venture, an accoun 
struction work and plans for future development. 

Topog1·aphy. The City of Sept Iles (Seven Islands) 
shore of St. Lawrence Gulf is built on a delta of the 
which flows into the gulf a few miles farther east. Its 
from a group of seven small rocky islands outside th 

About eight miles north of Sept Iles, the rugged 
begins, with rapid streams and deep canyons. This i 
about 100 miles. At 150 miles north of Sept Iles, is'. 
land, which here is at 2050 feet elevation. There is a 
elevation north of mile 150 and from mile 180 to mile 
seem to cover more area than the land betweem,t em. · 

The height of land rises farther north, and nor w 
of the railroad, it reaches an elevation of about 3000 f 

Climate at 55 degrees no1'th latitude and 2,000 to 3,, 
sea level ranges from cool in summer to minus 50 degre 
with plenty of wind. There are said to be two mont 
without frost-July and August. The mining seaso 
weeks shorter than in Minnesota. · 

01·e sto~age, Dock and Loading Facilities. The f, 
were explamed to the five members of the Conunission 
neer by the mining officials who accompanied the grou 
to the iron ore area in September, 1952. They were: 
~anus, Manager of Open Pit Mines Hollinger-Hanna 
Richard Geren, Chief Engineer; and Mr. E. S. Mollar 
G~ne~·al Ma!1ager of Minnesota Mines, the M, A. Hann· 
H1bbmg, Minnesota. The group went by plane from M 
Iles and from there to Knob Lake. 

These men also explained the following facts cone 
dock then under construction and now completed at 
(1) To 1053 every man evecy h. · · ht 
Joli or Seven Ialanda by 'air, mac me and all supplies bad to be broU!l 
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RESERVES ·t 

the new iron ore area into production. Other U. S. Companies in­
cluding Republic Steel, National Steel, Wheeling Steel, Armco (~eri­
can Rolling Mill Corp.) and Youngstown Sheet & Tube Corp., are 
all stockholders in the Iron Ore Company of Canada, Ltd. The re­
maining interest is held by the Hollinger Consolidated Gold Mines 
Company, Ltd. 

Small portion of concession ru.-ea is fully explored. Since the ex­
ploration in this area has all been done in the past few years, under 
most difficult conditions/ 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 21000 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 year 
without frost - July and August. The mining season is about six 
weeks shorter than in Minnesota . 

Ore storage, Dock and Loading Facilities. The foregoing facts 
were explained to the five members of the Commission and their Engi­
neer by the mining officials who accompanied the group on their visit 
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. Mollard, 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 

£~]i J;..0 s!i~!~ tf::a:1~•af:.ery machine and all supplies bad to be brought in from either Mon 
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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 design 2 and is equipped with all necessary facilities for 
efficient loading. 

Operation. The loaded ore cars are sampled at the mines apd the 
chemical analysis of ore in each car is known at the Seven J.slands 
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 wversible 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 for 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 ~oad 
two wideiy spaced compartments of the ore vessel at the same tune. 
By shifting the movable foader, 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 Construction- Supply Sources. Company policy favors 
use of Canadian labor and supplies 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 crune from London, Ontario, Four of these are used per 
ore train load of 10,000 tons. Two thousand 98-ton ore cars were made 
by the Pullman Company. Ships brought railroad ties from distant 
places, many from Texas. Much of the large amount of cement used 
came from a plant :in 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 long and the second farther north, 750 feet long. The longest 
steel bridge on the entire line, that over the Moisie River just above the 
first tunnel, 725 feet long, had been completed. Grading had been 
(2) Steel piling for dock facing contains copper for resistance to corrosion. 
(3) 'l'he otornge yard for landed ore Clll'B Is ne~r~ a. mile long, with provision for forty trncks, 
(4) Rnlla nre the heaviest rolled In Canada, we1ghmg 182 Iba, per yard, 
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completed to mile 164. Grading was continued into 
track laying into December, 1952. 5 

In the winter of 1952-53, a supply trajn, lllade up 
and heavy sleds, was used to move machlnes and equ 
of steel, following the graded line to mile 164, the 
"tote~roads" the remaining distance. to. Knob Lake 
speeded up the completion of the railroad build' 
early development of the mine where the first ore is 
into cars. By May 1954 all track had been laid 
ballasting had been completed and the railroad · 
schedule. 

Communications. The pole line from end to en 
was completed in 1953 and teletype is in service. Voi · 
is in use in railway operation. Mine communication · 
Lake and vehicles in the mining area communicate · 

Water Power. A power plant has been built at 
miles south of the end of the railroad. This plant · 
for the mines, shops and the town of Scheffemlle 0 

and for upper end of the railway system.. · 
1 

A second power plant was built at Marguerite F 
of Sept Iles, to furnish current for the operation of 
f~cilities and for the town. The group flew over th 
site and also saw Grand Falls, about 70 miles east o 
where it is estimated that over 1,.800i000,0 "P. • .co1 

Another possible future power source is at E n 
northwe?t of Schefferville, estimated to have a p 
H.P. This source has been leased by the mining com 

!Jie Airlift. Wi~h no roads or navigable streams;: 
rfll1road construction was by air. This held through l 
lift made a. new record as follows:· Hollinger-Ungava 
000 ton-miles; and chartered planes, 1,195,000 ton-· 
sengers were transported by Ho11inger-Ungava Pr 
about 40,000 tons of freight. 1952 air cargo includ 
~ement for the Menihek power project. Air transp ' 
lS costly. There was no other way to get the job do 

P~•oved ~re ~eserves. It was explained that · 
5-mile radius, with the center at Burnt Creek ( · 
road) over 2~~ million tons of high-grade open 
pr?ved by drillin~. When the camp was located at 
eXIStence of any unportant nearby ore deposits wa 

Not far from this first area is a smaller ore 
(5) Maximum grade going n th 1 ,,,, (6) Named for the Bi"sl foLr b' ,-.-;o for empty trains; gob1g aoutb, 

>op o a rado1•. 
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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-roadsl) 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, 6 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 plant 
site and also saw Grand Falls, about 70 miles east of Menihek River, 
where it is estimated that over 1,300,000 H.P~ cnuld 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 through 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 
~ement for the Menihek power project. Air transport for such cargo 
1S costly. There was no other way to get the job done, 

Proved Ore Reserves. It was explained that within an area of 
5-mile radius, with the center at Burnt Creek (north end . of rail­
road) over 2?q million tons of high-grade open pit ore have been 
pr?ved by drillinp", When the camp was located at Burnt Creek, the 
eX1Stence of any nnportant nearby ore deposits was not known. 

Not far from this first area is a smaller ore area. Other proved 
((5G)) MNaxlmum grade ~oing north, 1.4% for empty tl'llins; going south, ore trains, 0,4%, 

amed for the Bishop of Labrador. 
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deposits within the conces:ii~n bring the tot~ estimah: of proved 
reserve tonnage to 417.7 million tons as of 19t>0, averagmg 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 7¼% manganese. 

Ore properties visited by the. Commission membel'S 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 ealled Ferriman No. 2 showed a large exposure 

of fine dal'k bluish hematite ore resembling the Mahoning,. high-grade 
ore, both in appearance and anal?7sis. This ore deposit w~ stated to 
be 3,300 feet long, with average Wldth of 250 feet. The ore is ?! 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 ~o:1 
ore in the form of crystalline limonite or goethite. Much of tbis JS 
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 millable at 

low cost. 
South of No. 3 is another dep?si~ called the Ruth Lake ~o. ;. This 

was said to e:Ktend about one JJlile m 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 writers who have visited the Burnt Creek ore. a!ea 
several times give a figure for total reserves in excess of one billion 
tons, the offi~ial company figw:e of 1950 still stands unchanged at 

417,700,000 tons. 
It was necessary to prove up a definite :minim.um tonnage by close 

drilling to justify the very heavy expendi~e .for raiJ;:~aci, dock and 
power plants. That objective was reached m 1?50_. D~g done ~a~h 
year since then has been for the purpos~ of mdicatmg areas withm 
which substantial tonnages of ore are likely to be found by close 
drilling. This preliminary drilling aids in the selection. o~ the tracts 
that will be included in the final grants from the Provmcial Govern· 
ments of Labrador and Quebec. 

In addition to the high-grade ore deposits in the Burnt Cr?ek area, 
there is another area some 150 miles to the southwest, having lar~ 

i7) Mesnbl Range, Ribbing, Minnesota. 
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deposits of a lower grade ore which can be treated by cru 
ordinary washing to produce a high-grade concentrate, 

Th~ Oliver Iron_ Mining Diyisio~ of '!], S, Steel is repo 
carrymg on extensive explorations m this area,8 

. 

Ore Shipments Started. 
Ocean Shipments. The first cargo of 20,000 tons of 

Quebec high-grade iron ore was loaded at the Sept Iles doc 
31, 1954, into S.S. Hawaiian° for the port of Philadelphia .. 
was divided among the five U. S. companies previously n 

The first Labrador-Quebec ore to Teach the port of Balt' 
a cargo of 8,800 tons taken by S.S. Sirenes on August 20, 
running time for the 1550 miles from Sept Iles to Baltimo 
days. This ore was trans-shipped by railroad 579 miles to 
Steel Corp. plant at Hamilton, in southwestern Ohio.10 

River Shipments. A recent article11 describes the loading . 
small cargo of Labrador ore into a canal-sized boat (Keydo 
for Toledo. The boat left the dock at Sept Iles on August 2 
tons of iron ore for account of Armco's Hamilton, Ohio w · 
arrived at Toledo, 1087 miles total distance, on August 9 
delay en route. 

From July 30 to October 14, 1954, total shipments were 
gross tons. Canal-sized vessels averaging 2,300 tons each, t 
150,000 tons to Buffalo, Ashtabuia and 'Toledo./" 01 

Republic Steel, Wheeling Steel, Youngstown Shee 
Armco. Ocean vessels transported 1,100,000 tons to A 
ports. Of this amount 800,000 tons went by railroad to · 
:furnaces.10 

Comments. The Hanna Company pioneered open pit el 
age at its Mesabi Chief Mine on the Mesabi Range many 
when they electrified both the pit hauling system and th 
railway from pit to washing plant. With the abundant w 
that is available, not too far from the mining operation,. 
some day electrify the new railroad, rnducing the freight cos· 

On corop!etion of the Seaway, Labrador-Quebec ore can b 
at Lake Erie ports at a water freight cost but little more P 
t~at from Duluth to Lake Erie ports. The small difference 
will be offset by the higher average iron content of the 
Quebec ore. 
(8) Skillings Mining Review July 81 1964 
(9) Skillings Mining Review', August 14 1964 5 
(10) Skillings Mining Review, August 28 1954 p, 7 
(11) Skillings Mining Review, Septembe~ 4 195~• ' 16 
(12) Di~~nce b~ ~.R., from Toledo to Hamilton 'dt0 ls 177 miles, 
(18) Slnllmgs M1nmg Review, October 28, 1954, • • 
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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 lron Mining Division of U. S. Steel is reported to be 
carrying on extensive explorations in this area. 8 

Ore Shipments Started. 
Ocean Shl.pmenta. 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. Tb.is 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 (Key don), 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 eac.11, 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 comp!etion of the Seaway, Labrador-Quebec ore can be delivered 
at Lake Ene ports at a water freight cost but littl~ more p~r to!1 than 
t~at from Duluth to Lake Erie ports. The small difference m distance 
will be offset by the higher average iron content of the Labrador~ 
Quebec ore. 
(8) Skillings Mining Review, July Sl 1954 
(9) Skillings Mining Review, August 14 1964 p 5 
(10) Skillings Mining Review, August 28 1964 p ~ 
(11) S~illings Mining Review, Septembe; 4, 1954: ;. 16, 
(12) D1~~nce b~ R.R., fr~m Toledo to Hamilton, Ohio, is 1'1'1 miles. 
(18) Sk1lhngs Mmlng ReV1ew, October 28, 1954, 

129 



RESERVES 

The mine operating arm of the Iron Ore Company of Canada is the 
Hanna Company, whose Minnesota ore production for 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. 

180 

• 4 

MAP NO. 2-DISTANCES FOR LABRADOR ORE TO C 
AND EASTERN ORE CONSUMING DISTRICT' 

NOTE: All ~d and water distances are in statute 
and all land distances are via shortest existing rail r 
Courte81) of M. A. Hanna. Compani} 
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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 Paria. The three-sided area through which these and many other 
branches flow to the sea is known as the Orinoco Delta. I ts 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 river. 

The periods of high and low river level occur with great regulru.·ity, 
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 JBiistory. 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 conces­
sions were not then developed. 

Bethlehem Steel entered the field in the early 1940's and obtained 
concessions from the Venezuelan Government, including the iron ore 
deposits at El Pao, lying east of the Caroni River and south of the 
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Orinoco River. Their operating company is the Iron Min 
of Venezuela. 

United States Steel began investigations of Venezuel 
in 1945 and obtained concessions in the area east of El P 
in the area west of the Caroni River.,Theyformed the O:r' 
Company as their operating arm in Venezuela, 

Operating Companies. The op,erating companies will 
separately herein, discussing Orinoco Mining Company 
Mines Company of Venezuela second. 

ORINOCO MINING COMPANY CU.S. STEEL) 
In the area known as the Guayana region, Orinoco 

pany holds the following concessions: (See :Map No. 3,) 

Cerro Bolivar Ore Body - 500,000,000 tons proven b 
area being developed. 

Altamira and Rondon - unproven. Located to the 
Cerro Bolivar within a radius of 20 miles. 

Monte Bello, Monte Romero, Monte Paraieo and Mo· 
- tonnage unproven. Located to the northeast of C 
a distance of about 100 miles. 

l!?'iacoa - tonnage unproven. Located nortlietf 
distance of about 120 miles. 

It was pointed out that there is a belt of hills conta· 
formations 50 to 80 miles wide south of the Orinoco Riv 
tends 350 to 400 miles to the east and an unknown dis 
west. 

Preliminary to obtaining the above concessions, an offi 
lished at Ciudad Bolivar and permission of the Venezu 
ment was obtained to make a systematic survey of a 
200 miles in area, which is about the size of the states of 
shire and New Jersey combined. This survey was started 
pany in 1945. 

The country was unmapped and uninhabited, e:xcept al 
bank, or along. the shores of small tributary streams flo 
Orinoco. In 1946, field parties were sent out to examine t 
were most accessible from the river along the belt ex 
Ciudad Bolivar down to the low swampy area near the 
small deposits of high-grade ore were examined .during 
of investigation, but none was considered large enough 
ploration by drilling. The geological parties traveled on f 
plies were carried along on burros. Many square xnileS of 
country were examined and mapped in a preliminary w. 
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pany was able to secure copies of three-dimensional aerial pictures 
in the possession of the Venezuelan Government, which were taken 
in the early 1940's by the U. S. Army in cooperation with that Gov­
ernment. These east-west flights spaced 20 to 30 miles apart, covered 
much of the area south of the Orinoco which was then being studied. 
Intensive study of these pictures, combined with the knowledge al­
ready gained from the ground survey, indicated that a complete aerial 
survey would be valuable for furnishing accurate maps of the region 
and for providing a complete set of vertical aerial pictures for topo­
graphic and geological study with the aid of stereoscopic instruments. 
A contract was let to the Fairchild Aerial Surveys, Inc., of Los Angeles, 
to take the pictures and submit accurate mosaic maps of the district. 
The aerial photographic survey of an area of about 11,000 square 
miles was accomplished in 194 7. 

Oliver Iron Mining Company obtained title to the Cerro Bolivar hill 
by denouncement, and soon afterwards acquired additional ore bodies 
on other hills in the vicinity known as Rondon and Arimagua. All of 
the concessions of the district west of the Caroni River, being at that 
time outside the limits of a National Reserve Zone, were obtained 
by denouncement. After these discoveries, that part of the State of 
Bolivar was also declared a part of the National Reserve, and further 
concessions had to be acquired by negotiations with the Government. 

Cerro Bolivar. Cerro Bolivar is the only Orinoco Mining Company 
concession developed and operating. The ore forms the top and outer 
shell of the mountain which is about 1 ½ miles wide and 4½ miles 
long. The average grade of the ore (dry analysis) is about 63.5% iron, 
0.106% phosphorus, 2% silica, 0.11 % manganese, 1.90% alumina 
and 5.20% loss on ignition. The moisture content probably averages 
about 8%, The natural iron content is calculated to be about 58.40% 
iron. The ore is practically sulphur-free and does not contain any 
other objectionable element. It is a mixture of hematite, limonite and 
a small percentage of magnetite. The limonite has been formed by 
the weathering of the other minerals of the original ore rock. The ore 
is generally porous and easily broken. It can be drilled easily with 
jackhammers or churn dr~. In places the weathering has broken 
down the dense, hard, laminated hematite and magnetite into loose 
sand-like grains, which, although very high in grade will require 
sintering or nodulizing to prepare a suitable product for' blast furnace 
smelting. 

The highest point is 2,800 feet above sea level and the peak of the 
mountain is 1,800 feet above the surrounding savanna. Samples of the 
iron ore picked at random by members of the Commission while on 
the mountain were brought back to Minnesota and sent to the State 

134 

j 

' I 

• I • 

! 

Laboratory at Hibbing for analysis. The returns showed 
iron content of those samples to be 67.50%, 

The first mining on Cerro Bolivar is being conducted 
benches 50 feet wide which are now being cut near the s 
plan is to mine from the top downward along the slopes of 
tain. The operations will be the reverse•ofopen-pitmining, · 
iron ore is dug from excavations below ground level. There · 
burden and the ore deposits cover the surfae(l of Cerro Bo • 
to an average depth of 250 feet. In some parts the deposit . 
cemented itself into more or less a solid mass and must be 
blasted to break the mass into sufficiently ,small pieces for 
by mechanical shovels. For the actual mining of the ore, 
shovels each having a dipper capacity of 8.0 cubic yards an 
shovel of 6.0 cubic yards dipper capacity are used. 

Towns built. Orinoco Mining Company has built new mo 
at both the river port (Puerto Ordaz) and at tbe mine si 
Bolivar ( Ciudad Piar). The distance between the two to 
Ordaz and Ciudad Piar, is about 80 miles. The towns ar 
with residences, schools, hospitals and other civic structure 
struction work is now largely completed. :Electric power,_ 
sewer systems, maintenance and service facilities, office and 
space, a radio communication system and airports have b 

Ore Carrying Railroad. Orinoco Mining Company's n 
extends 90 miles from the westem crest-of themm·-.i- in,,Ce 
to the river port, Puerto Ordaz. The track is stan d 
heavy steel. Creosoted ties are imported from southern 
Crushed stone ballast is used to a depth of 12 incheS belo 
ties. There are four long passing tracks and the capacity• 
tem with high frequency radio control will practically equ 
double track railroad. Two loaded trains per day will car 
tons annually. Empty trains take the nearest passing tr 
loaded train is approaching. The line is always clear for lo 

IDghway. A good highway has been built by the comp 
ing the railroad, connecting the mine and the river port. I 
final stages of completion when the Commission was ther 
over it from Puerto Ordaz to Cerro Bolivar. ' 

River Port. Puerto Ordaz, Orinoco Mining Company's ' 
northern end of the railroad is on the south side of the 0. 
just west of the mouth of th~ Caroni River. At this port 
ore is crushed and transferred to large ore carriers for 
gulf or eastem United States ports. 

Powei: Plants. A power plant with two 21500 KW el~c 
been built near the base of the mountain, Cerro Boliv 
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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 for 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 and airports have been set up. 

Ore CaiTying Raili-oad. 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 t:rain is approaching. The line is always clear for loads. 

. Highway. A good highway has been built by the company, pa!allel­
mg 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 J?Ort, at .the 
~orthem end of the railroad, is on the south side of the Onnoco R~ver 
Just west of the mouth of the Caroni River. At this port Cer!o 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 electric 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, 71000 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 infonnation taken from U. S. Steel News, January, 
1954, touches on some interesting bits of data about the Orinoco 
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 period 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 mining company jobs. Typical of such tasks is the opera­
tion of the Diesel-electric locomotives which haul the ore cars 
from Cerro Bolivar to Puerto 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 ed 
are assuming engineering responsibilities." 

Operations. Ore operations begin at the top of Cerro Boliv 
tain where the ore is right at the surface, The ore is loaded 
shov:'lls into heavy trucks which travel. down~grade .to the 
loading docks near the western summit of the mountain. Her 
is transferred to the bins at the docks and from there is Ioa 
standard steel railroad cars for the 90-mile trip to the ocean 
dock at Puerto Ordaz. Ore shipments are taken from the ben 
being constructed for systematic future mining operations. 
are of the 4-axle type, of 90 gross tons capacity, and are . 
with standard Westinghouse air brakes and an additional 
device for greater safety. Ore trains start from an assembl 
the west end of the mountain top at an elevation of about l 
above its base. Trains move down a 3 percent·grade for abou 
to the base of the mountain and continue mainly on down 
Puerto Ordaz. Locomotives are Diesel-electric, 180-ton 1,600 
Three units are used to handle a train of 123 cars. The r 
running time from the assembly yard at mountain-top t 
Ordaz is about 8 hours. · , 

Dock. The dock at the railroad terminal is located just w 
mouth of the Caroni River <m the south bank of the Orinoco 
of the 40-ft. variation in river level between. wet and dry 
floating type dock is used, being fully efifcient~a.nd-mer qufo 
The dock is made up of three huge barges which ca d 
equipment £or setting up as a dock, The :first barge cam 
the month of May 1953, and within a week it had been s 
was being used for unloading supplies. The other two barge 
between May and September and were .assembled, m · 
modem, sturdy and permanent loading dock, 1,000 feet long 
to carry a ship-loader weighing 750 tons plus a dock lo 
lbs. per square foot. ' · 

T~e ore. handling and storage system is designed to receN 
of-plt o'!e m cars which are dumped in pairs by a rotary d 
a reducmg crusher from which it is moved to a stockpile by b 
vey~n·. The ore~ automatically weighed while moving on th 
on its way to ship loading. 

Some of the outstanding £ea tures of the ore-handling sys 
1. C~pacity of 1.67 tons of ore per second. 
2. Size an~ speed of car dumper probably one of the m 

ever built. 
3. Massive gyratory primary crusher installed in a pit 

feet deep. 
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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~£t. 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 750 tons, plus a dock load of 300 
lbs. per square foot. 

T~e ore.handling and storage system is designed to receive the 1:t1n• 
of-pit o:e in cars which are dumped in pairs by a ro~ary dtll1;1per mto 
a reducmg 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 100 

feet deep. 
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4. Recla:ilnfug 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 feedets with transfer belts for more uniform belt loading. 

7. Use of a direct cuxrent 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 
Ve.uezuelan product in excesz 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 88 miles south of the junction of the Orinoco and Ca.roni 
Rivers, tl1e Iron Mfaes Company of Vene2;uela have a deposit of iron 
ore of about 60 nilllion tons proven, on a mountain called Boccardo 
Hill. 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 bole samples it is expected that the whole 
deposit will average 63% dry or 58% natural. Samples picked up at · 
random by member.s of the Connnission 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 
type that may be used either in blast furnaces or open hearths. The 
main deposit now being mined is ~ bowl-shaped formation about 2,600 
feet Jong 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 materia!, up to 425 feet thick, but averages 225 to 250 
feet and must be stripped before all the ore can he Inined. The ore 
body itself varies 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 wo:rk. Actual construction work of the Iton Mines 
Company of Vene.:1:uela was started in February, 1941 but was brought 

138 

,. 

to a virtual standstill during and immediately following the~ 
In February, 1947 the company acquired two properties on 
of Paria, known as the Valley of Jamaica and the Valley of , 
for use as a transfer station named Puerto de Hierro or ('Jro 
Construction was started here in May, 1947 and t,:o{npleted, 
1950. $50 million was invested by the Company before the 
of iron ore was moved. 

Tow.ns Built. The Company has built three towns or vill 
Pao at the mine site, Boccardo Hill; Pa1ua, the port 38 
EI Pao; and Puerto de Hierro which is the terminus :for the ri 
Two-family houses are provided for workmen and single dwe 
foremen, office workers and the staff. Practiw[y all,houses a 
story construction adapted to the tropical clima.te ... c 
screened and tennite proof. All have electric lighting, mod 
ing and sewer connections. The villages are laid out with 
lighted hard surfaced streets. All water passes through mod, 
ment plants before use. El Pao gets its supply from the Car 
pumped through a 23-:mile, 8'' pipe line to a reservoir of 1 
gallon capacity. Palua draws water frorn the Orinoco and 
Hierro draws water from a dammed-up mountain stream t 
away. , 

l Attractive schools have been built in all villages. The com 
all expenses of maintaining the schools including teachers 
books and supplies. However, a_poointm;nt o:f teachers and 
administration are functions: of tiie Veneiuefruiga~ ·, ""/mt. 

Clean sanitary com:missaries: are operated in all conim · 
have walk-in refrigerated storage boxes for meat, fruit mid 
and are well ~tocked with groceries, shoes and dry goods, 
also made available for native merchants in the village. · 

Many of t~e Wor~ers who were employed by ~he comp 
the const~ction perwd have cleared tractsin theJU11gle alo · 
road an.d highway, Here they have settled tlown on small fa 
they raise corn, bananas Yams beans and other fruits and 
for which they find a ready ma;ket in, the villages. . ' 

'!'he. three villages maintain medical service and hos 
which 113 free to all employees and their families. Two doct 
staff of nurses, are in attendance at each place, The Gove 
lows only Venezuelan doctors and dentists to practice ;in. 
Use of ~DT and ?ther precautionary measures have prov, 
cessful m combating malaria. , 

In !I'eb!uary, 1954 the company was running two s · 
themme m El Pao, - 7:00 A.M. to 3:00 P,M, and8:00P. 
P.M. They have 67 employees from the· Smtes and .a. 
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to a virtual standstill during and imm~diately following the war years. 
In February, 1947 the company acqurred two properties on the Gulf 
of Paria, known as the Valley of Jamaica and the Valley of Carenero 
for use as 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 ca:rg~ 
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-family houses are provided for workrnen and single dwellings for 
foremen, oflfoe workers and the staff. Practically all houses are of one­
story construction 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 modem treat­
ment plants before use, El Pao gets its supply from the Caroni River 
pumped through a 23-mile, 8" pipe line to a reservoir of 11,0001000 
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. However1 appointment ofteachers mid 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 J.S 
also made available for native merchants in the village • 

Many of t~e wor~ers 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 £arms where 
they raise corn, bananas yams beans and other fruits and vegetables 
for which they find a ready ma;ket in the villages. 

~he. three villages maintain medical service and hospitaliz~tion 
which 1s free to all employees and their families. Two doctors, with a 
staff of nurses, are in attendance at each place. The Government al­
lows only Venezuelan doctors and dentists to practice in Venezuela. 
Use of DDT and other precautionary measures have proved very suc­
cessful in combating malaria . 

In February, 1954 the company was runnirtgtwo shifts a day at 
the mine in El Pao, -7:00 A.M. to a:00 P.M. and 3:00 P.M. to 11:00 
P.M. They have 67 employees from the States and a.bout 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 Transport. 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 pocket 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 ore 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 
angles to the ore pocket. No. 2 conveyor, moving at 450 feet per 
minute extends onto a 416 ft. steel ship-loader which projects out ' . beyond the dock over the nver. 

Five 4 500-ton barges with 14 ft. loaded draft and one twin screw 
river ves;el of 8,500 ton capacity at maximum draft a1·e 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 Pedemales and across the Gulf of Faria 
to Puerto de Hierro, a distance of 230 miles. Due to their greater 
draft larger ships must travel the 395 mile route through the main 
chan~el of the O1inoco - the Boca Grande - and up the coast. During 
the season of highwater they may return empty to Palua by the shorter 
Pedemales route. Normally the barges will make the round trip from 
Palua to Puerto de Hierro in three days, as will the larger vessels when 
they can use the shorter route back to Palua. 

Communication with the outside world is mainly by airplane. The 
company has built an air~eld at San Felix, 2½ miles from Palua, 
which it maintains for daily use by commercial airlines. Puerto de 
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Hierro has daily connections by means of company Imme 
all, with nearby Guiria and its adjoining airfield. , 

One of the major maintenance problems encountered is t 
ing the jungle from encroaching upon the highway and t 
A gang of workers with machetes is· kept busy cutting · 
Experiments are now being conducted with chemical era 
weed killers. 

SUMMARY OF VENEZUELA, SOUTH AMERICA. 
Potential Reserves and Shipments 

While any present estimate of Venezuelan it'on ore res 
a distance of 400 miles from the coast would be conject 
developments strongly indicate a potential reserve at le 
ble in tonnage to that of the Mesabi Range in 1900 with 
grade of ore higher than the Mesabi average, 

In any estimate of probable future shipments, the len · 
ping season has to be considered. In Minnesota the seas 
eight months. Venezuela has conditions favorable for year 
ing and transportation. 

Orinoco Mining Company plans to ship 8 million tons 
year. Two million tons will go to the Fairless Works at 
Pa., and one million tons to Mobile,.Alabama.]3yJ95. 
shipping five million tons a year. The distance~ · 
River and Cano Macareo from Puerto Ordaz to the 1 
is about 175 miles. Approximately seven days are req · 
the trip from Puerto Ordaz to Morrisville, Pa. Based o 
only one eight-hour shift per day at the known rate of 6,0 
hour, Orinoco Mining Company can mine, move by rail 
load into ocean vessels, 48,000 tons per day. Counting 
weeks, or 250 :W?rking days per year, the present facilitie 
produce 12 million tons annually, Doubling the port. cap 
mean single daily shift production of 24 million tons per Y 
reaching the capacity of either the mine or the railroad. 

~on Mines Company of Venezuela ship about 2 to 3 . 
of ir~n o_re to Sparrows Point, Maryland each year. 'F 
substitution Bethlehem Steel is supplementing the decl 
supJ?lY, The Chilean ore was all open pit mining and ac 
~on tons per an1:um. The Sparrows Point ~lants w~ 
mtended to use foreign ore entirely None of tbIS ore be 
Iron Mines Company of Venezuela· in this development· 
to Pittsburgh or to plants now supplied by Lake Port s · 

Notes of Interest, The Venezuelan law requires that a 
of the labor be Venezuelan. Their government has autho 
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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 ore this 
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 di§tance down the Orinoco 
River and Cano Macareo from Puerto Ordaz to the Atlantic Ocean 
is about 175 miles. Approximately seven days are required to make 
the trip from Puerto Ordaz to Morrisville, Pa. Based on operating 
only one eight-hour shift per day at the known rate of 6,000 tons per 
hour, Orinoco Mining Company can mine, move by 1·ail 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 could then 
produce 12 million tons annually. Doubling the port capacity :would 
mean single daily shift production of 24 million tons per year Wlthout 
reaching the capacity of either the mine or the railroad. 

~on Mines Company of Venezuela ship about 2 to 3 million to~s 
of ir~n o_re to Sparrows Point, Maryland each year. '!lJ-rough. thIS 
substitution Bethlehem Steel is supplementing the declin1:1g Chilean 
supI_>ly. The Chilean ore was all open pit mining and achieve~ three 
~illion tons per annum. The Sparrows Point plants w~re b~ilt and 
mtende~ to use foreign ore entirely. None of this ore bemg_mmed 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 at least 7~% 
of the labor be Venezuelan, Their government has authority 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 government 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 of 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 m.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 earn profits to permit a distribution of 
two months' salary per worker. 
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No report on th;~.iron ores of Minnesota would be com,plet~ 
a chapter on tacomte. Many years of research by the Minneso 
Experiment Station, the Battelle Institute and the mining c 
are showing good results in the manufacture of high grade co· 
from the iron-bearing rock, Several excellent reports have bee 
on the geology of the area and on. the .. proceases.that.ha,ye. 
veloped for doing in a few hours the work of many cen 
natural forces. · 

WHAT IS TACONITE? 
Briefly, it is a fine-grained hard iron-bearing rock; the Mes 

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 mo 

ant classes are the magnetic and the non-xnagnetic tac:onite 

The taconite of the eastern third of the Mesabi Range is'. 
as being mainly of the magnetic variety. The middle third. 
containing both magnetic and non-magnetic tacorrlte, Th 
third of the range has little magnetic taconite, 

MAIN LAYERS OF IRON FORMATION 
As traced from records of drill-ho!esir1.choth,.Qre and" tl:l. 

iron-bearing rocks occur in four main layers or horizon : ..... 

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 forma ·. 

described by geologists as the main source of magnetic taco . 
area. In the middle area of the Mesabi Range, ma,gnetic , 
found in both the upper and the lower cherty fonnation.' 
cons~dere~ that the magnetic type of taconite is the one t. 
mercially important. -

PRODUCTION OF TACONITE CONCENTRATE TO 1954 
Until 1951 all of the taconite concentrate made in · 

produced at the Erie .Pilot Plant near Aurora, 
In 1951 the Babbitt Plant of Reserve Mfuing Company 
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TACONITE 

No report on t~~ iron ores of Minnesota would be complete without 
a chapter on tacomte. Many years of reseru:ch by the Minnesota Mines 
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 oi 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 

descnbed by geologists as the main source of magnetic tacomte m that 
area. In the middle area of the Mesabi Range, magnetic taconite is 
found in both the upper and the low.er cherty formation. It .is now 
considered that the magnetic type of taconite is the one that IS com­
mercially important. 

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 1951 the Babbitt Plant of Reserve Mining Company was in pro-
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No report on the iron ores of Minnesota would be comi 
a chapter on taco:riite. Many years of research by the Minne 
Experiment Station, the Battelle Institute and the n:uning 
are showing good results in the manufacture of high grade 
from the iron-bearing rock. Several excellent reports have b 
on the geology of the area and on the p:roce_s9.esJbat hai 
veloped for doing in a few hours the worl(ormany ~ 
natural forces. 

WHAT IS TACONITE? 
Briefly, it is a fine-grained hard iron-bearing rock; the M 

formation within which are found the deposits of iron or · 

OCCURRENCE OF THE TWO MAJOR TYPES 
There are several different types of taconite. The two 

ant classes are the magnetic and the non-magnetic taco · 

The taconite of the eastern third of the Mesabi Range 
as being mainly of the magnetic variety. The middle t · 
containing both magnetic and non-magnetic taconite. 
third of the range has little magnetic taconite. 

MAIN LAYERS OF IRON FORMATION 
As traced from records of drill-holesJn b!l!;\l ore and · 

iron-bearing rocks occur in four main layers oilii> "~=ns:. ~· 
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 !o. '. 

descnbed by geologists as the main source of magnetic ta, 
area. In the middle area of the Mesabi Range.1 )llllgtte 
found in both the upper and the lower chenY fonnati 
consi~ere~ that the magnetic type of taconite is the on, 
merc1ally nnportant. · 

PRODUCTION OF TACONITE CONCENTRATE TO 1954 
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Until 1951 all of the taconite concentrate JIUlde in 
produced at the Erie Pilot Plant near Aurora, .. · 

In 1951 the Babbitt Plant of Reserve Mining Comp . 
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TACONITE 

No report on t~~ iron ores of Minnesota would be complete without 
a chapter on tacomte. Many years of research by tbe Minnesota Mines 
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 ~esabi Range, the upper cherty formati?n ?8 that 

descnbed by geologists as the main source of magnetic tacomte m th~t 
area. In the middle area of the Mesabi Range, magne~ic taco?ite IS 
found in both the upper and the lower cherty fo).'Illat1on. It .JB now 
consi?ere~ that the magnetic type of taconite is the one that JB com­
mercially important. 

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 1951 the Babbitt Plant of Reserve Mining Company was in pro-
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TACONITE 

duction; and in 1953 the Pilotac Plant of Oliver Mining Division, U. S. 
Steel Corporation 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. 
Cot 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.1 Col, 2 Col, 3 

1949..... •• .. ......... 45,290 45,290 None 
1950 ...... , • .. • • • .. .. • 129,666 88,737 40,929 
1951 .......... , .. • • .. . 99,977 21,765 78,212 
1952 ...... , .. • • • .. • .. • 114,396 1,837 112,559 
1953 •••••••••••••••••• _61_9.,_,4_38 _____ _;;_11.__8.,_,24_6 _____ ..;;.5.:..:01::..:.;,1::;;;.:;,;92 
TOTAL .............. 1,008,767 275,875 732,892 

The above :figures al'e 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 fro~ iron. bearing ( ~conite) rock by use of. fine grinding 
and magnetic classifiers. The iron ore thus recovered 1s 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 of making iron ore from 
taconite, the hard, close-grained iron-pea:mg rock from which, through 
ages of time, nature has been producmg iron ore. 

First came the experimental laboratory of Pickands-Mather & Co. 
t Hibbing• the larger experimental laboratory of the Oliver Company 
~ Duluth·' experimental work at the Battelle Institute, Columbus, 
Ohio· and ~ontinued studies at the Minnesota Mines Experiment Sta­
tion 'This was followed by the building of the Erie Taconite Pilot 
p~t of Pickands-Mather & Co. near Aurora, in 1947; the Extaca 
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Plant of Oliver Mining Division of U. S. Steel Company 
1950-51; the pilot plant completed by Reserve Minin · 
Babbitt, Minnesota; the pilot plant of Oliver constructe 
tain Iron, to be followed by the new commercial pla, 
Mining Company at Silver Bay and the new comm · 
Erie Mining Company afewmileseastofthepresentEri 

Under the heading of "New Developments" in th'. 
above mentioned commercial plants are more fully descr 

TACONITE RESERVES 
In a recent technical article1 Professor. John W, 

University of Minnesota described the basis of his es· 
to this Commission on May 23, 1952, of 5,100,QOO,OOO 
magnetic taconite minable by open pit methods. He us 
mining depth of 230 feet below the top of the iron £o 
width of one mile for a length of 60 miles from Mesaba, 

He states that another billion tons might be adde 
material in the central part of the range, formerly r 
yond recovery. This would bring his estimated total to• 
tons, figured to yield 2 billion tons of concentrate. 

In addition, assuming that underground mining o 
later become economically possible, he estimates ~JlQ 
tons. 

On April 23, 1954, Mr. H. S. Taylor, consultant 
Company, gave as his estimate 10 billion tons . of 
taconite recoverable by open pit methods that would 
billion tons of concentrate. 

There are also billions of tons of non-magnetic tac 
sota. This material is being studied by metallurgists w 
that this material, not how economically treatablet ca 
utilized to produce high-grade ore. 

Minnesota, however, has no monopoly on taconite, 
lions of tons of it ( called Jasper) in Michigan and in 

BENEFICIATION OF MAGNETIC TAC 
Separation of Fine 
Ore from Rock 
Particles 

In taconite, which is very hard 
iron particles are very nne1 and th 
not only repeatedly :finer crushing 
fine grinding. It has been prove 
particles can be recovered on a c 

(1) Mining Engineering, March, 1964. A nealistlc Look at Taconite Eatimnt 
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TACONITE 

Plant of Oliver Mining Division of U. S. Steel Company at Virginia in 
1950-51; the pilot plant completed by Reserve Mining Company at 
Babbitt, Minnesota; the pilot plant of Oliver constructed near Moun­
tain Iron, 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 E1ie Plant. 

Under the heading of "New Developments'' in this section, the 
above mentioned commercial plants are more fully described. 

TACONITE RESER.VIES 
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 Reserve Minm:g 

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 mateiial, 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 
In taconite, which is very hard and to~gh, the 

iron particles are very fine, and the matenal needs 
not only repeatedly :finer crushing; but extreD?ely 
fine grinding. It has been proved that _the iron 
particles can be recovered on a co:rnmerc1al scale, 

Separation of Fine 
Ore from Rock 
Particles 

(l) Mining Engineering, March, 1954, A Realistk Loolt 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 

p1•oduct usable in the blast furnace, since the :fine ore particles would 
be. blown out of the top of the furnace by the high air pressure. 

Sintering Sinte:ting 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 fu:mace) 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 :tine 
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 mbttute 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 dollVn­
ward through the ore bed, and the burning under induced draft con­
tinues fox the full length of travel, or over 100 feet. By that tnne the 
fuel has all burned out, and the ore, £emi-fused into a spongy, white­
hot mass breaks off from the bed as it projects over the end pulley 
and slid.,; down a steel chute, brealring futo 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 phys~cal 
structure of the ore, hut does not reduce or remove any of the 1m­
purities in the ore, beyond driving off all llloisture. 

The method of agglomeration by pelletizing has been the subject 
of much work and study both on the Mesabi Range, at the University 
of Minnesota Mines Experiment Station, a and at the Battelle Institute, at Columbus, Ohio. 

Agglomeration by In this ~rocess, t~e fine iron J'.!OWder, partially 
p lfeti%ing de-wate:red ma centrifugal drum, 1s passed through 
e a revolving cylinder. As the ore is tepeatedly turned 
er it .forms into small pellets (much like the effect of rolling a snow­:u in melting snow), most of which'."" sti:ong enough to p~t care­

ful handling by convey?r to a special furnace £or hardenmg, after 
h• h thev will stand shlpment. W lC u · . 

ti n Circull\1' Ne;,, 6, J'an, 17, l91il, by E.W. l:lnvfs and R. lI, Wade-All'glomera­(2) See In!ormn,. 0 the PelletlzlDJl Process. tion at 1ron Ore ,.,y 
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These pellets, having a high percentage of voids, are said to 
Iy desirable blast furnace feed. 

Nodufizing Nodulizing, or making of nodules, is 
process used to form the fine ore pa · 

small balls, hardened by heat. At some noduliz~g plan~ in .. 
burgh district, about 7 ½ % of finely crushed limestone JS 
the fine ore. This limestone serves two purpose$: :first is 
binder, making harder nodules, that are not easily broke 
dling; and second, to serve as part of the flux needed to a 
:impurities in the molten iron, when the nodules are reduc blast furnace, 

The nodulizing process makes use of a long rotary kiln, 
firebrick and gas fired to nearly 2,200 degrees F. The · · 
ore and ~rushed and ground limestone is fed into the upper 
long rotating inclined cylinder. This is rotated rather slowl 
being tumbled over and over as it rises and drops on the ins 
heated tube talcing the form of small nodules, not over on 
in diameter,' hard enough to withstand handling without b · 

Operating Some problems in -connection with t 
Problems duction: 

Drilling ond 1. The drilling problem has been solve 
Blasting :is known as "jet pierclngt~n:ur~e!f>Se 

and superheated steam. The c. med 
moistUl'e, blown against the bottom and sides o! theblas~ ol 
l'ock surface to chip, or spall, and the pieces. are blown out 
by the high pressure of the steam jet. Remarkable progress: 
8-inch to IO-inch holes is made by this method. · 

The drill holes, about 80 feet deep, are usuaJly about 20: 
and spaced about 12 feet back from the crest of the cut, an 
in series for best breakage. Secondary blasting is avoided 
'

1

skull-cracker," or heavy iron or steel weight, attached·~ 
cable to the end of a power shovel boom, and allowed ~o d 
larger chunks, most of which break up readily under thzs t, 

Crushing 2. Aside from abrasion, ~wa~s heli~t· 
hard rock, the job of crushing gives 

Fine Grinding 3. Fine grinding also causes heavY w 
able parts. 

Water 4. Water supply is a major problem· 
essing of taconite on the range,~ho 

. the projected Silver Bay plant of .(\,es 
Company. The Erie and Babbitt plants get water from 
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TACONITE 

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, malting 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 
Biasting · 

1. The drilling problem has been solved by what 
is lm.own as ''jet pie:i:cing,". using kerosene, oxygen 
and superheated steam. The combined heat and 

moisture, blown against the bottom and sides ofthe 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 ~o drop on the 
larger chunks, most of which break up readily under thlS treatment. 

Crushing 2. Aside from abrasion, always heavy with any 
hard rock., the job of crushing gives little trouble. 

Fine Grinding 3 •. Jrine grinding also causes heavy wear on mov-
able parts. 

Water 4. Water supply is a major problem. in the pro~-
essing of taconite on the range, though . n?t. m 
the projected Silver Bay plant of Reserve ~g 

Company. The Erie and Babbitt plants get water from lakes m the 
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TACONITE 

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 Mining 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, Presid.e~t, Ogl~bay-No:t~n (2om­
pany consultant company for Reserve Minmg Company; 1vir. H. C. 
Jack~on one of the partners of Pickands-Mather, managing agents 
for Erie' Mining Company; and Mr. Lloyd Severson, Vice President, 
Mineral Development, of Oliver Iron Mining Di~i?n, United St_ates 
Steel Corporation, all appeared before the Commission and explamed 
fully the programs of their respective companies for future taconite 
development. 

New Developments: 1. Reserve Mining Company. 2. Erie Mining 
Company. 3. Oliver Mining Division, 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 supply is not available at Babbitt, 
The crude taconite rock will be mined or quarried at Babbitt, passed 
through the primary crusher and t~en loaded on. ore cars .for deliv~ry 
t the plant at Silver Bay, 47 miles away. ThIS operation requires 
e~ployees' housing and other facilities at Babbitt and Silver Bay. 
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The investment in this undertaking is estimated a 
$160,000,000. Until the new plant is completed at Silver 
the pilot plant at Babbitt will continue experimentation 
tion of approximately 250,000 tons of taconite pellets p 
anticipated that in 1955 the commercial plant at Silver 
duce one million tons of taconite pellets per year, Th 
schedule calls for 2,500,000 tons in 1956; 3,300,000 t · 
4,000,000 tons in 1958. The ultimate goal of ReserveM' · 
is to enlarge the plant to produce 10,000,000 tons of 
taconite pellets per year. 

C. Railroad Facilities. A 4 7 mile private ore carrying 
been constructed to move the crude ore from Babbitt to 

D. Power Plant. The smallest feasible commercial 
produce 2½ million tons of iron ore per year, This req · 
power plant which has been built at Silver Bay and it 
modate expansion to care for the ultimate goal of ten 
taconite pellets annually. 

E. Barbor, Dock and Storage Facilities. A harbor I 
and storage facilities have been constructed at Silver B~y; 

F. Estimated Employment: 

1954 - 360 people at Babbitt 
1955 - 1,100 people at both Silver Bay and Bi - 'tt 
1956 - 1,400 people at both Silver Bay and Babbit 
1957 -1,700 people at both Silver Bay and Babbitt 
1958 - 1,800 people at both Silver Bay and Babbitt 

G. Townsites. Reserve has constructed 171 homes at 
plans to construct 200 more. It has completed 253 ho 
Bay and plans to construct 300 more. These townsites are 
streets, water, sewers and all facilities which are usuall' 
modem city or village. Buildings for various businesses ' 
follow. When completed, Silver Bay and Babbitt will h · 
pated population of about 4,500 people each. The homes 
or rented to employees. l 

~- . Schools. Reserve has constructed at Silver Bay a m 
b~~g at a cost of $750,000 operated by the Lake C _ 
DIStnct .. A grade school building was constructed a 
Reserve m 1953, 

2. ERIE MINING COMPANY 
A. _Location: Plant and mines located near Aurora to 

Partridge Lake; dock facilities are at Two Islands (ne~r 
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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. Barbor, 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. Reserve 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 
D1Str1ct. 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 Lake; dock facilities are at Two Islands (near Schroeder), 
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~•. Construction and Production Program, In J an1.1ary, 1954 Erie 
Mmmg Company started construction of all facilities necessary to 
produ~e 7½ million tons of taconite concentrate per year. The plant 
JS designed for expansion to 15 million tons capacity per year, but 
there are no plans at the present time to go beyond 7½ 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 7½ 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. llarhor, 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, wvill~ter, power and other facilities usually found in a 
modern city or age. 

H. Schools. As yet the school situation is undetermined. 

3. OLIVER MINING DIVISION, UNITED STATES STEEL CORP. 
A. L-Ocation, Mine an~ P~~t plant just north of Mountain Iron. 

Agglomerating plant at Vll'gnua. 
B, Constr11ction and Pro.duc!ion Pro&ram• In Septem~er, 1951 we 
w one of the diamon~ drills m o:peration near Mountain Iron and 

~tuallY saw the tacomte core commg out of the ground. Since that 
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tii?e the drill loc~tion we saw h~s become the site of the fir 
mme at Mountam Iron. From mformation obtained Oli 
to set ~p and run a ~mall ~aboratory-sized taconite planie, 
After eight years of mtens1ve study Oliver decided to b · 
scale pilot concentrating plant near Mountain Iron; By t° i 
7esults of the laboratory studies had been translated · 
mformafaon on maps and cross-sections so that a m; 
planned and laid out and the stripping of the glaciaJ.

1
ne 

started. 

Th? laboratory information was also translated into · 
machm~ry and necessary related facilities by engineers in 
of ~he pilot pl:mt. Construction of this plant was started in 
I~ 1s located ~ust north of the Village of Mountain Iron. I 
signed capacity of 500,000 tons of taconite concentrates 
Ov~r 500,000 yards of earth was excavated in the construe 
quired 4,200 tons of s~ructural steel for the building .. Tw 
e~rthen dam, 50 feet high was built to impound,tailings (w 
rial)• The pl~t was ready to operate in JUI1e 1953 just 
after construction started. ' 

As of April 1, _1954, they had produced 213,000 tons of ta\ 
ce~trat~s. In view of the complexity of Pl'Ocessing taco 
;hinks !t may be almost five years before they have the r 
_ormatlon and h9:ckground to start construction,,-of .a" c 
plant. On the basJS of experimental and developmen wor 
they plan to have facilities to produce about 5 000 000 to 
concentrates per year in the early 1960's and ab~ut 10 0 
annually by 1970. · ' · . 

C. Railroad Facilities. The concentrates are hauled from· 
Plant (north of Mountain Iron) in ore cars by common 
road to the agglomerating plant located at V,irginia, 
p D. Power rlant. The power is being purchased from the, 

ower and Light Company. · ,; 

th~. Harbor, Dock and Storage Facilities. This compan . 

1
~r pro~~~ to t!ie.presently existing docks and harbors on 

es an e existmg storage facilities at Virginia are beiri 
F. Estimated Employment. 135 employees .. 
G. Townsite 126 h ed on a town •t k omes, not company-owned, have been 

Streets sewe:; e dnownt as So~th Grove Addition to Mo 
rent. ' an wa er are mstalled and the houses are 

H. Schools. The Mount • I , . . . d b, amount of $465 000 
d . am ron School Dlstt1ct issue 

, an 1s constructing a new school. 
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time the drill location we saw has become the site of the first taconite 
n:rlne at Mountain Iron. From information obtained Oliver was able 
to set up and run a small laboratory-sized taconite plant in Duluth. 
After eight years of intensive study Oliver decided to build a large­
scale pilot concentrating 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. 
The laboratory information was also translated into large-scale 

machinery and necessary related facilities by engineers in the design 
of the pilot plant. Construction of this plant was started in May, 1951. 
It is located just north of the Village of Mountain Iron. It has a de­
signed capacity of 500,000 tons of taconite concentrates annually, 
Over 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
centrates. In view of the complexity of processing taconite Oliver 
thinks it IP.aY 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, 

E. 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. 
G. Townsit~. 126 homes, not company-owned, have been co1;1struct­

ed 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, Minnesota Statutes 1953, imposes a tax of 5 cents 

for each gross ton of merchantable iron ore concentrate produced from 
taconite, 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 trodng district and 
spread againsttheassessedvalue 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 tothecounty~and 
¼th to the State 

The Taconite Tax Law was enacted in 1941, to encourage the pro­
duction of merchantable iron ore from the tough, hard rock. Since the 
law was enacted the ,Dlllllilg 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 are now being constructed as hereinbefore stated. 

We have a}rea~Y explained ~h~e ne:'1 developments in taconi!e· 
The Reserve Mining Company is mvesting over $160,000,000 on its 

bbitt and Silver Bay plants. Erie Mining is investing over 
Ba 

000 
000 in its new plant at Aurora and Two Islands. The Oliver 

g.o~'·on 'of United States Steel has expended over $30,000,000 on 
uV-:1 Iants at Mountain Iron and Virginia. During and after the 

~o~st!ction period, thousands of people will be employed in this new 
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industry. There will be numerous children £or whom ed 
facilities must be provided. The school district of Mountain 
issued bonds in the amount of $465,000 for a new school w 
take care of the additional children coming to that area. ' , 

The Reserve Mining Company is building schools at Ba 
Silver Bay to talce care of the additional children in that a 
plans and specifications have been approved by the school au 
As soon as arrangements can be made to release the school 
from the lien of the mortgage, it is the intention to deed the 
to the school district. In the meantime, Reserve will lease t 
building~ t~ the school district for $1.00 a year and thus 
school distnct to operate them the same as any other pub • 
Reserve has also purchased and donated to the school dist 
large modem busses to transport the children. 

At the Erie Mining Company location, school buildings 
closed at Aurora for lack of pupils are being rehabilitated 
modate the additional school population. However busses to 
the children will have to be provided. ' · 

In ~ddi~ion to _the school problem, more money will bE! 
to ~amtam the highways and to provide police protection · 
services. 

The many problems of financing schools, local andmuni 
e:nme~ts created by this industrial development at · 'eing · 
s11e:ation by t~e school districts, county and local go 
nunmg compames. 

. The constru~tion of the new taconite plants has raised s, 
t1ons 011 what IS and what is not taxable under the taconit 
e.sp~~ially Sec~i~n 298.25 which is commonly referred to , 
lieu tax proV1S10n. As an example both the Reserve · 
pany ~~ the Erie Mining Company are constructing a ra · 
t~e _mm1;11g area to Lake Superior. Both railroads will be 
d1stmguis~ed from common carriers and will not be subj 
gross eammgs tax under the Minnesota law. The Reserver 
haul the cr~de taconite rock from the primary crusher at 
the ~rocessmg pla:1t at Silver Bay. Under the "in lieu" pr 
Secti~n 298.25 this railroad is equipment used in the pro 
t3:comte concentJ:ate and therefore is not taxable, The E 
will haul the fimshed taconite pellets from the process· 
Aurora to. the loaW?g docks at Two Islands. In other wo 
not come mto the picture until after the taconite concentra 
produced and under the "in lieu" provisions of Section 29 
he. t~xable. Yet, this railroad is probably just as indis 
Erie s ope1·afaons as the Reserve railroad is to its operatio · 
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industry. There will be 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 take care of the additional children in that area. The 
plans and specifications 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 maintain the highways and to provide police protection and public 
services. 

The many problems of financing schools, local· a.t"1d mtu"1icipal gov a 

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
tions 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 railro~d from 
the mining area to Lake Superior. Both railroads will be private as 
distinguished from common carriers and will not be subject to the 
gross earnings tax under the Minnesota law. The Reserve railroad will 
haul the crude taconite rock from the primary crusher at Babbitt to 
the processing plant at Silver Bay. Under the "in lieu" provisi?ns 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 pI:mt at 
Aurora to the loading docks at Two Islands. In other words1 1t does 
not come into the picture until after the taconite concentrate has been 
produced and under the "in lieu" provisions of Section 298.25, would 
he. t~xahle. yet, this. railroad is probably just as in~spensable 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 be 
taxable. The Reserve Company is also building its own power plant 
but will fumish 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 harbo1· 
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 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 mill 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 ind1:19tcy ~th the courag~ to invest such large sums 
of ~oney in this State JS entitled to all possible encouragement. 
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COST OF DEVELOPING AND MINING MINNESOTA 
IRON ORE AND OF COMPETITIVE ORES IN OTHER 
PARTS OF THE WORLD ........................ . 

TABLE NO. 4 
Underground Cost of Production, Minnesota and Michigan 

TABLE NO. 5 
Estimated Cost to Deliver Labrador-Quebec Ore to Various 

U.S. Consuming Centers by Present Fac:llities and 
by Completed Seaway 

TABLE NO. 6 
Comparison of Ore Production, Costs and Prices 

TABLE NO. 7 
Average Production Costs of Iron Ore 

Produced in MiMesata 

TABLE NO. 8 
Average Production Costs of Open Pit and Underground 

ore Produced in Minnesota 
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This is one subject upon which there is little available in 
We have written to the state departments in the various s 
are regular producers of iron ore, including Alabama, 
Michigan, New York, Pennsylvania, Texas, Utah, Wis 
Wyoming, requesting information as to cost of producing· 
those states. The responses were all negative except t 
Michigan and Utah. It now appears that Minnesota and 
are the only states requiring reports from which detailed, 
mation can be obtained. 

We then wrote to the various mining companies opera 
above states, asking if they could furnish the desired cost 
the companies refused this information. The result to date 
only states for which we have fairly complete cost figures ' 
sota and Michigan. . 

Due to the fact that the iron ore produced in Mi.chig 
all from underground operations, and that only about 6% 
sota's iron ore production is mined by underground m 
comparative costs, beyond the fact that they appear to b , 
in line as to the underground ore produced, are not very · 

In the following table are shown the comparative costs' 
tion in these two states for the years 1949-53, on undergro 
operations. Note that the figures do not include taxes ono 
seen that there is very little diff etence in the. fin.al Je_~ult.,; . 

TABLE NO. 4 

UNDERGROUND COST OF PRODUCTION 
(Excluding Taxes and Royalties) 

1949 1950 1951 

MICHIGAN* 
Labor ...•.............. $1.9357 $1.9298 $2.3185 
Supplies. . . . • . . .. . . . .. .. .8827 .8522 1.0097 
Deferred Costs . . . . . . . . . . .1536 .1810 .2175 
General Overhead . . . . . . . .2415 .3951 .4227 
Marketing & Selling • • .. . • .0532 .0521 .0485 

TOTAL ............ $3.2667 $3.4102 $4.0169 

MINNESOTA** 
Labor & Supplies •...... $2.742 $2.780 $3.077 
Development............ .047 .048 .040 
General Overhead(includes 

marketing & selling) . • . .380 .726 .'764 

TOTAL ............ $3.169 $3.554 $3.881 

• D!'partment of Conservation, Geological Surve:i, Lansing Mich, 
O Figures from Department of Taxation, ' ' 
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COST Of DEVELOPING 

This is one subject upon which there is little available information. 
We have written 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 ~re 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 m Michigan is nearly 
all from underground operations1 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 vecy little clliierence in the final result. 

TABLE NO. 4 

UNDERGROUND COST OF PRODUCTION 
(Excluding Taxes and Royalties) 

1949 1950 1951 1952 1958 

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 $4.8444 

MINNESOTA** 
Labor & Supplies ....... $2.742 $2.780 $3.077 $3,608 $3.888 

Development ....... , , •. , .047 .048 .040 .051 .064 

General Overhead(includes ,877 .994 
marketing & selling) . . . .380 .726 ,764 

TOTAL ............ $3.169 $3,554 $3.881 $4.536 $4,946 

* D!!partment of Conservation, Geological Survey Lanning Mich. 
o Fu~uree from Department of Taxntlon. ' ' 
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COST OF DEVELOPING 

The Commission also attempted to get the costs of production in the 
Steep Rock, Michipicoten and Labrador-Quebec iron ore fields in 
Canada and those of Chile and Venezuela, South America, but found 
the same situation existing there. The information is not available. 

From infottnation obtained on the inspection trip to the Labrador­
Quebec field and the Commission's knowledge of lvf..innesota mining 
costs, an estimate of the cost to deliver Labrador-Quebec iron ore to 
Pittsburgh, Cleveland and Buffalo, with or without the St. Lawrence 
Seaway, is shown by the following Table. 

TABLE NO. S 

ESTIMATED COST TO DELIVER. LABRADOR-QUEBEC ORE TO 
VARIOUS UNITED STATES CONSUMING CENTERS BY PRESENT 

FACILITIES AND BY COMPLETED S'iAWAY 

Estimntea Cost Per Grosa Ton, Present Facilities 
BySenway 

When Completed 

~.J 
8 s .. 

. ] "' 
u 

~~i §..i5 S,.JS 0 
,p,P.. .afi 

*"" 
i 

J ~dg jrtl."' '>tll~ i!_;rn~ 
eoofsti ~-i~ a-~~ ,g-~:¼ ..... 6~ i:s -~= 

II(~;;! ll<P-k P..A Ill 

Mini!tg&Transpor~ 
tation. to crushe~ •. 1,25- 1.25 1.25 1,25 1.25 1.25 1,25 1.25 

Depreciation &-
.Interest ,,. ..... ~ ~ .. ~ 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

R.R. Freighi'sJ~:1es 3.35 3,35 8.35 3.35 3.35 3.85 3.35 3.35 
to Seven ds •• 

Water Freight •• , •• 1.20 2.54 3.30 3.30 8.30 2.54 2.54 2.54 

R.R. Freight to 
4.428 2.81Z 2.12.i 2.121 

Fu.mace j• ......... 

Total Gross Ton 
1,ah.rador Ore , •• • 11.22 10.95 11.02 8.90 8.90 10.26 8.14 8.14 

Lake Erie Selling 12.02 12,02 9.904. 9,904 12.02 9.904 9.904 

Value , ••. • ·•. • ... 12.02 

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 fo~ow· 
mg table shows the composite costs of open pit and underground ;on 

0 
erations jn Minnesota; also the average tax per ton of pro uc• fr:n ind the selling price of Mesabi non-Bessemer i:on o~e at lower 

l~e ports for the odd numbered years, 1943 to 1953 mclus1ve. . _ 

(1) l,ake Erie to l'lttsbu;gbb h al£ rail 
(2) gpnrrowo Point to Pltts uri: • h. • 

Estlinnted- :Mc,ntrenl to Pittsburg • i:i 1964 Lnko Erle ore value, 51.6% iron, 
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1943 
1945 
1947 
1949 
1951 
1958 

TABLE NO. 6 

COMPARISON OF ORE PRODUCTION, COSTS AND PRlC 
FOR YEARS 1943, 1945, 1947, 1949, 1951 AND 1953 

STATE OF MINNESOTA 

Tona Produced 
Av. TotalCostl'ei''rorC 

f.or Development, Mining, 
(in lOOO's) Beneficintion & Royalty 

,:: ~-g 
3 = ~'g 

i C1J +> '0"' t~ 'tll:S 

""·~ :§ ~ ~ ~~ 0111 Oil< E-1 

63,762 5,243 69,005 $1.187 $2,603 $1.293 
59,013 3,469 62,482 1.236 2.923 1.831 
56,648 3,320 59,968 1.373 3.477 1.489 
5180400 8,383 55,188 1.711 3.799 1.839 
74:s32 8,925 78,307 1.991 4.521 2,119 
75,789 8,294 79,088 2.606 5.528 2.727 

.: l:'~Icea under control of O.P.a, 
Six weeks steel strike-mining btopped. 

• 0 Source - Department of Taliation. 
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of production in the 
c iron ore fields in 
America, but found 

n is not available, 
rip fo. the Labrador­

of Minnesota ·mining 
or-Quebec iron ore to 
out the St. Lawi:ence 

-QUEBEC ORE TO 
TERS BY PRESENT 
f.AWAY 

By Seaway 
When Completed 

0 

jj !'0' 'al 
11:1 Q/j:l i:, , ... :, 6~ fQ fl.l.<1 

1.25 1.25 1.25 

1.00 1.00 1.00 

3.35 3.35 3.35 
2.54 2.54 2.54 

2,121 ...,.. 

10.26 8.14 8.14 

12.02 9.904 9.904 

1.76 1.76 1.76 

f Taxation, the follow-
and underground iron 

tax per ton of produc-
emer iron ore at lower 
1953 inclusive. 

. I 
I 

I 
t 
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COST OF DEVELOP! NG 

TABLE NO. 6 

COMPARISON OF ORE PRODUCTION, COSTS AND PRICES 
FOR YEARS 1943, 1945, 1947, 1949, 1951 AND 1953 

STATE OF MINNESOTA 

Tona Produced 
Av, Total Cost Per Ton l'l for Development, Mining, 

ti~., al (in l000's) Beneflclntlon &Royalty 
Pi .. = ~";l~ ..,~0:3 f g ~'0 31=" 

'(ji:i,.:i 

J g J i:i .,i:i 

J u e.g Ole=: tf-f! ..,:, lt~ "Cli:I 
~~ .... 0 i:, ~ ~f :§~ 011( ~ ~ <~g,t ~~.St i(J 

1948 68,762 5,248 69,005 $1.187 $2.603 $1,293 $.318 $4.45" 
1945 59,018 3,469 62,482 1.236 2.923 1.331 .330 4.55" 
1947 56,648 3,820 59,968 1.373 8.477 1.489 .422 5.55 
1949 51,8Q4H 3,888 55,188 1.711 3,799 1.839 .570 7.20 
1951 74,882 3,925 78,807 1.991 4.521 2.119 .591 .. 8.30 
1953 75.789 8,294 79,088 2.606 5.528 2.727 .693410 9.70 

toJulyl 
9.90 
after 
Julyl 

•= · Pflcea under control of O,P,A. 
Sue weeks steel strike -mining stopped, 

•
0 Source - l)qpartment of Tnxntion. 
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TABLE NO. 7 
AVERAGE PRODUCTION COSTS OF IRON ORE PRODUCED JN MINNESOTA* 

,...,.r'"d ~ lll .., Average Cost Per 'l'on of ~ :a ti 
~ts 

.., $ 
~ ~ Mining nnd Bcnellclntlon ~,E 

., 
! g "'"t! ~ o~~ o..., ... 8),s 

a ~;81e:➔ O°S a 't;o"d ail.,~ r,; ~ !il 0 tl"' 
] f,g ggc; -~ * ~§b 0 i:i!l 'P.,3 tl,,:: i;~ Oo 5"' .. ..... 00<11 e,.~o Di iM@J 

m :s11.1:a ~ f!E-<~ 0 P< "'a 3 ;e:➔ -a ]E;;Ma P.,Ei <11 
o§.S ~t,t ,g §' ~ .. .\i~I ~~;]~ "'~:::1> llo~ ~A~oo!:1&1 OH 0 ~P°:~~ ,.\ip.,...;J Pi E-<E-<;,;i -o(P-<A 14 I'll E-< P.,~f-1 

1938 14,728,556 $ 24,197,1)75 $.186 $,409 $,254 $.407 $1,070 $.387 $l.6'l3 $18,481,639 $1.255 43.3 

1939 3l,78lf,650 41,'171,509 ,215 .241 ,168 .258 .667 ,432 l.314 22,186,212 .008 34.7 

1940 48,304,658 54,780,886 .201 .183 .142 .212 ,531 .395 1,133 23,075,470 .478 29,7 

1941 63,736,394 72,013,215 ,20(! ,207 ,140 .162 .509 .415 '.1..130 24,787,232 .389 2:i,il 

1942 70,048,716 85,168,023 .190 .234 .161 .240 .635 .390 1,215 23,644,204 .338 2t7 

~ 1943 69,004,461 89,147,416 .209 .281 .182 .269 .732 ,352 1,293 21,957,593 ,318 19,8 

t{:,,.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 .176 ,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 5.ll,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 A~1 2(),1,) 

1949 55,187,871 101,501,196 .341 ,360 .294 ,492 1.146 .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 '18,307,286 165,854,594 .484 '-,- ,696 _..J .580 1,276 ,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 '19,083,401 215,691,437 .659 .874 .800 1,674 ,394 2.727 54,837,248 .693 20,3 

" Tonnage of all ore mined in Minnesota; total costa and costs per ton of development and operation chargeable to mining; and total costs and costs per ton of 
all mining truces, as repoi:ted for Occupation Tax purposes, for years 1988-1958, inclusive. 

** Includes: administration (locnl and district), depreciation, beneflciatfon (including crushing and screening), stockpile loading, and miscellaneous costs. Author• 
ity: Minnesota Department of '1'11,'tntion • 

~~e «%A,J3 t .qe 

TABLE NO. 8 
AVERAGE PRODUCTION COSTS OF OPEN-PIT AND UNDERGROUND ORE PRODUCED IN MINNESOTA"' 

Open Pit Operations 
1938 .............................. 11,535,101 
1939 •• , .. .. .. • • • • . • . .. • • . . . . . • • .. • 28,033,250 
1940 ...... , . , ...... , . , . , ..... , .. • . 44,008,093 
1941 ........ , ... , .. , .............. 58,771,355 
1942 •....• , • , , •.. , , •• , , •••..••••• , 64,951,827 
1943 ................ ., ........ , . .. 63,761,539 
1944 ..•• , ., ••• ., .•• ,. ., ..... , , •• , , 61,177,038 
1945 ...... , ........ , • .. .. . . . . • . .. • 59,012,981 
1946 ......... , .................... 47,312,655 

J-4 1947 ........ , , ................ , .• , 56,648,191 m 1948 • • .. . • • .. • • • . • • • • .. • .. • .. • • • • • s1,075,597 
C111 1949 .•.•.•.• , ,. ....... , , ......... , 51,BO'l,480 

1950 ................... , .. .. . • . .. • 61,098,092 
1951 ....... ,. , ..•..• , .......... , .. 74,382,213 
1952 .......... , .. . . . .. .. .. . • . .. .. • 60,054,675 
1953 ••• , .......................... 75,789,280 

Underground Operations 

½3i~ :: : ::: ::: ::: : ::::: :: ::: ::: :: :: ~:m:lgg 
1940 ..•. , . , , .... , • • • • .. . . • . • .. • . . . 4,296,565 
1941 .. , .. , .. , ..... ,. . , ....... , • .. • 4,964,992 
1942 • , ...................... , . . • .. 5,096,889 

mt.::::::::::::::::::::::::::::: HH:11! 
1946 ...••. , , , ....... , .. . . . . • . • . . .. 2,337,701 
1947 .••.•• , , , . , ........... , .... , , . 3,319,570 
1948 ... , •••••. , ... ., •. ,. . .. • . . • • .. 3,938,109 
1949 , ... , .. , .. • • .. .. . .. .. .. .. .. .. . 3,383,391 
1950 ......... ,. ...... ., .......... , 3,694,127 
1951 •• , . ,. ........ , ...... , •• , , ...... 3,925,073 
1952 .. , • , ................... , ••... •~3,319,451 
1953 ..... , ... , ...................... 3,294,121 

$15,967,137 
32,953,986 
44,640,364 
60,547,192 
72,290,635 
75,491,717 
75,309,811 
72,960,183 
61,036,079 
77,761,752 
93,888,374 
88,647 173 

111,225:426 
148,105,427 
147,894,220 
197,481,036 

8,230,438 
8 811,523 

10:140,522 
11,466,023 

ra:m:~38 
10,8<!.7,052 
1~·m:g!i 
11:542,070 
13,845,709 
12,853,923 
15,511,552 
17,749,167 
16,900,867 
18,210,401 

$,225 
.238 
.217 
.218 
.202 
,221 
,246 
.217 
.232 
.266 
,313 
.360 
.416 
,507 
.587 
.685 

,048 
,042 
.040 
.060 
.054 
.064 
.043 
.050 
,044 
,043 
.055 
.047 
,048 
,040 
.051 
.064 

$ .238 
.141 
.108 
.138 
.154 
,195 
,185 
.183 
.199 
.217 
.219 
,260 
.292 

1.027 
.997 
.947 

1,033 
1,238 
1.353 
1,321 
1.403 
1.734 
1.787 
1.697 
1.896 
2.112 

Average Cost Per Ton of 
Mining and Beneflciation 

$.174 
.125 
.109 
.109 
.131 
.152 
.170 
.115 
,188 
,232 
,251 
,258 
.221 

,544 
.494 
.487 
,501 
.543 
,550 
.628 
.637 
.780 
,797 
.808 
.846 
.668 

$ .412 
.266 
.217 
.247 
,285 
.347 
,355 
.358 
,387 
.449 
.470 
,518 
,513 
,570 
.727 
.743 

1.571 
1.491 
1.434 
1.534 
1,781 
1.903 
1.949 
2.040 
2.514 
2.584 
2,505 
2.742 
2,780 
3.077 
3.608 
3,888 

$,358 
,231 
.184 
,149 
,232 
,267 
,279 
.320 
.325 
.331 
.405 
.500 
,531 
.570 
.785 
.791 

,585 
,466 
.507 
.335 
,347 
,293 
,425 
,392 
,324 
.441 
,390 
.aao 
.726 
,764 
,877 
.994 

$.770 
.497 
.401 
,396 
.517 
.614 
.634 
.678 
.712 
,780 
.875 

1.018 
1.Q44 
1.140 
1,512 
l.534 

2,156 
1,957 
1,941 
l.869 
2.128 
2,196 
2.374 
2.432 
2,838 
3,025 
2.895 
3.122 
3.506 
3.841 
4.485 
4.882 

$.389 
.440 
.397 
.418 
.394 
.352 
.351 
.341 
.346 
.327 
,349 
.333 
.360 
.344 
.364 
.387 

.374 
,378 
.381 
,380 
.344 
,343 
,367 
.441 
.379 
.409 
.566 
.630 
.645 
.640 
.555 
.582 

$1.384 
1.175 
1.015 
1.032 
1.113 
1.187 
1.231 
1.236 
1.290 
1.373 
1,537 
1,711 
1.820 
1.991 
2.463 
2,606 

2,578 
2.377 
2.362 
2.309 
2.526 
2,603 
2.784 
2,923 
3.261 
3,477 
3,516 
3.799 
4.199 
4.521 
5,091 
5.528 

• Tonnage of nil ore mined in Minnesota in years 1938 to 1053, inclusive; comparison 0£ total costs l')er ton £or development and other costs incurred in mining, 
ns between open l'lit and underground operations, 

•• Percent of Total: 1940, 8,89%; 1946, 6.66%; 1960, 6,70%; 1958, 4,16%, 
Authority: Minnesota Department of Taxation. 
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COMPETITIVE ORES .............•............. 

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 at Phlladeiphla, Pittsburgh and Chicago 
Prices of Pig Iron 
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Venezuela is now producing iron ore from Cerro Bolivar 
shipped by Orinoco Mining Co,, for United States Steel, H. 
tonnage of high grade ore was proved by drilling, the 
figures for that one deposit showing 500 million tons of ore 
natural iron. Other large deposits are known to e:xist in t · 
concession, both east and west of the CaroniRiver •. 

The mountain of ore has been developed for steady prod 
facilities, including loading pockets 1,000 feet above mo 
an excellent 90-mile railroad to a port on the Orinoco Riv 
pletely equipped modern port for receiving, sizing, gradin 
ing ore into ocean-going vessels at dockside; and a 35-ft, 
channel down river, via the Orinoco and Cano Macareo · 
lantic are now completed and the entire system is au 
operated under high frequency radio control. Capacity 
facilities is now ample for any anticipated early needs and 
be doubled whenever necessary. 

The climate, physical and political appearsfavorable for 
substantial year-round production of high-grade iron or 
is being advertised for sale at $5,80 per gross ton, F. 
Ordaz. 

El Pao Mine, operated by the Iron Mines Co. of Venez 
lehem Steel), has been shipping since 1950, as follows:

1 
19 

tons; 1952, 1,845,000 tons; 195-S-, 1,950,000cfuns.' · ·· e{lo • 
to increase production to 3,000,000 tons annually, of 
64% natural iron. 

This ore reaches Bethlehem's Palua port on the Caro · 
the junction with the Orinoco, via· a 88-mile railroad 
transferred to light draft carriers that follow the Orino 
Cano Manamo out to the Gulf of Paria, and cross the g 
hem's Puerto de Hierro. There the ore is transferred to l 
formerly part of the Chilean ore fleet; and goes to Bethl. 
plant at Sparrows Point, Maryland, about 2,000 miles. Th 
high-grade ore is priced to buyers at Puerto de Hierro, 
$8,75 per gross ton.2 

f 

Labrador-Quebec is now producing iron ore. and is sli 
ocean carriers to ports on the Atlantic Coast. The first 
tons, went forward, bound for Philadelphia, on July 3, 
average grade of the 418 million tons reported by the Ir 
pany of Canada as having been proved by drilling up 
run about 54 % natural iron, which is somewhat higher t 
(1) W. W. Wanamaker, American Metal Market, Oct. 28·80, 195_8. 
(2) Near the Island of Trinidad. 
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COMPETITIVE ORES 

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 modern port for receiv.ing, sizing, grading and load­
ing ore into ocean-going vessels at dockside; and a 35-ft. low water 
channel down 1iver, 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 for 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 il'on 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 Or.inoco, 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 Bet!tle• 
hem's Puerto de Hierro. There the ore is transferred to large carne1'S, 
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 grosston.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 Co~­
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. 28-30, 1958, 
(2) Near the Island of Trinidad. 
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gu~rantee of Minnesota ore, but not as high as that from Venezuela, 
which has 58 % natural iron. 

;All facilities for sustained regular ore production through the short 
{SJX.amonths) operating season are now completed. This includes the 
3~0-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-month 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 Schefferville 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 caxrying 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 mvestment. 

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 Vene~uela. rrhere are several other countries 
that have sent iron ore to this country each year amounting to about 
10 million tons. These imports 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: 
p rto Ordaz Venezuela, s. A. to Morrisville, Pa. 

(eR" er 175 'ocean 2124) .......... · .... · .... • .... •, .......... 2,300 Miles 
Puerf~ de F,lierro, Venezuela, .s. A. to Baltimore (Ocean) • . • • • . • . 2,120 Mµes 
Victoria, Brazil, S, A, to B~tunore(~Ocean)) • • •... • ...• • ...•. '. . 5,250 M~les 
Ell Tofo, Chile, S. A, to Balt1II1ore cean .........•.•.•.. • .... , 5,050 Miles 
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Mon~ovia, Liberia, Wes~ Africa to Baltimore (Ocean)., .. , ••• , •. , 
Narv1k, Norway to Baltimore (Ocean) •••••.• , , , , • . . . . 
Seven Islands, Quebec to Baltimore (River and O~e®) . : : : : : '. : '. : : 

Railroad distances are as follows: 
From Cerro Bolivar to :Puerto Ordaz .• , ...••• , ••• , • • • .abo 
From Laprador-Quepec Mines to Seven Islands •. ,. , .• : • ,' ,';: .'; ,': ••. 
From Mmnesota l'Ollles to docks on Lake Supeno:i:-avemge ..... 
Note: 'l'(1tal distance from Minnesota Jlllnes to lower lake porta, both :rnU 11nd la 

I 

I 

miles, 

The following is a computation of the total iron unit cos 
non-Bessemer ore with 51.50% natural iron, Bethlehem's 
ore with 64% natural iron, U. S. Steel's Venezuela ore 
natural iron and Labrador-Quebec ore with 54% natural · 
ried through to Pittsburgh using quoted 1954 .rates by rail 
ocean contract rates as reported by mining. companies an 
Bureau of Mines. . 

Fie1d 
Nnt,Ironin 1954 l'rice nt Freight 

Base Ore Basing l'oint Ocean :R.R. 

Mesabi 51.5% $9.901 $2,12 $12.02 

Range atL.Erie 

Venezuela 64.0% $8.75:l $3.00' 2,81 14.56 

Bethlehem at Puerto de 
Hierro 

Venezuela 58.0% $5.SOB $3.505 2.81 

U.S. Steel at Puerto 
Ordaz 

Labrador- 54.0% $10.38 2.12 
Quebec atL.Erie 

_The .above ~gures indicate an advantage in. fav()r of the Ven 
urut of iron delivered at Pittsburgh. Water transportation 1ates 
of contract vessel rates .in effect thua far. Rail rates are the p 
effect between Lake Erie and Pittsburgh and between Atlantic. 
burgh. . , 
(1) l'u~!ished ;954 mal'ket p:rlce for 51.5% natural Iron ore 11t rail of vea!el, I\ 
(2) l'r~ce published by Bethlehem Steel Co., effective for 1954, st 'Puerto de HI 
(8) Pric~ pub!lehd by U. S, Steel Corp., eft'ective for 1954, nt l'uerlo OidllZ, V_ 
(4) 'l'es~mony of H, O. Jackson before Interim Commlaslon April 28, 1954. 1 
( 6) Testimony of H, C. Jackson before Interim Comm!ssioli A11rll 28, 1954, 

On completion of the St. Lawrence Waterway, both V 
and th~t from Labrador-Quebec will undoubtedly show; 
over Minnesota natural ores on an iron unit basis that 
overcome. Minnesota's bet~r grade ore may still be ab 
ports on an equal basis even then. However, segregatio 
~ade ore for one market might result in placing Minn 
disadvantage in other steel centers. 

~at other districts, and with what ore requireni 
remam open to ores from this area'? 

171 



as that from Venezuela, 

duction through the short 
. pleted, This includes the 
· mines, the fine new port 
e stockpile area where ore 
onths of active mining to 
h period when the harbor 
at Seven Islands, the two 
e 18 miles west of Seven 

dock and. the railroad ore 
0 miles north on the new 
headquarters; the town to 
· pper part of the railroad 

dio control from mines to 
ents each year after 1955. 
tons and in 1956, 10 mil-

d modification of facilities 
n tons per year to Seven 
een met at the time set far 
culties due to cold climate, 
surveys, explorations and 
f .. · transport. With that 

o expect that the future 

ver $250,000,000, minimum 
will be required to provide 

can furnish all ore needed 
he Lake Superior District, 
re several other countries 

h year amounting to about 
ably continue, Sotne of the 
:tential of about one million 
840,000 tons in 1953. Their 
to tidewater. 

• • • 2,800 Miles 
e (O~~a~). : : : ; : : : : 2,120 Miles 
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COMPETITIVE ORES 

Monrovia, Liberia, West Africa to Baltimore (Ocean) 4880 M"I s 
Narvik, Norway to Baltimore (Ocean)., ••..••.•• , •• :·:''······: 4'950 Mil:s 
Seven Islands, Quebec to Baltimore (River and Ocean) : . : : : : : : : '. : 1:550 Miles 

Railroad distances are as follows: 
From Cerro Bolivar to Pu~rto Ordaz •••. ,, •• , •• , .••••••.•••••. about 90 Miles 
From La!Jrador-Quepec Mmes to Seven Islands, • ., •.•.. , • , • , , • , . , • , 865 Miles 
From Minnesota nunes to docks on Lake Superior-average ••• ,;. · 90 Miles 
Note: Total distance from Minnesota mines to lower Jake ports, both rail and Jake Ja about 876 

miles. 

The following is a computation of the total iron unit costs of Mesabi 
non-Bessemer ore with 51.50% natural iron, Bethlehem's Venezuela 
ore with 64% natural iron, U. S. Steel's Venezuela ore with 58% 
natural iron and Labrador-Quebec ore with 54% natural iron, all car­
ried through to Pittsburgh using quoted 1954 rates by 1:ail and average 
ocean contract rates as reported by mining companies and the U.S. 
Bureau of Mines. 

Nat.Iron in 1954 Price nt 
Deliverei!-Cost Pittsburgh 

Field 
Freight Per Gr.Ton Delivered-Cost 

Base Ore Basing Point Ocean ;R.R. Pittsburgh l'erUnit of Iron 

Mesabi 61.6% $9.901 $2.12 $12.02 $12.02 + 61.6 
Range atL.Erie ::::$.283 

Venezuela 64.0% $8.762 $3.004 2.81 14.56 $14.56 + 64.0 

Bethlehem at Puerto de =$.227 
Hierro 

Venezuela 58.0% $5.80~ $3.505 2.81. 12.11 $12.11 + 58.0 

U.S. Steel at Puerto :=$.209 · 

Ordaz 
Labrador- 54.0% $10.88 2.12 12.50 $12.50 + 54.0 

Quebec atL.Erie 
:=$.281 

_The.above figures indicate an advantage in favor of the Venezuelan ore per 
umt of iron delivered. at Pittsburgh. Water transportation rates a~e the averai;e 
of contract vessel rates .in effect thus far, Rail rates are the published rat~ m 
effect between Lake Erie and Pittsburgh and between Atlantic ports and Pitts-
burgh. 
(1) Published 1954 market price for 61 5% natural iron ore at rail of vessel, at lower lalle ports. 
(2) Price published by Bethlehem Steel. Co., effective for 1954, at Puerto de Hierro, Venezuela. 
(8) Prle~ publlshd by U. S. Steel Corp., effective fol,' 195'4, at l'Uerto Ordaz, Venezuela. 
(4) Testimony of H. O, Jackson before Interim Commission April 28, lb64, . 
(5) Testimony of H. C. Jackson before Interim Commission APril 28, 1964. 

On completion of the St. Lawrence Waterway, both Venezuelan ore 
and th~t from Labrador"Quebec will undoubtedly show ~n advantage 
over Minnesota natural ores, on an iron unit basis that will.be har~ to 
overcome. Minnesota's better grade ore may still be able to meet un­
ports on an equal basis even then. However, segregation of the better 
grade ore for one market might result in placing Minnesota ore at a 
disadvantage in other steel centers. 

~at other districts, and with what ore requirements, will likely 
remam open to ores from this area? 
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1. Chicago area, with estimated yearly ore requirement of ... 24,000,000Tons 
2. Duluth ~rea, 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 basis at Pittsburgh with ore fron;i 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 faconite 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 woul~ lose their jobs. As the tonnage production de­
creases the job losses mcrease. 

WHAT IS THE COMPETITIVE RELATION OF SCRAP IRON 
AND STEEL TO THE PRODUCTION OF IRON ORE? 

A common idea of scrap is that of th~ ~d gathered up around ra~l­
road shops junk yards, and farms. This 1s only one of the two roam 
sources. The other, known as "home scrap," comes from the daily 
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operations of the steel plants and includ~ scale, turnings 
other forms of waste metal. Figures for years 195land 1952 s 
slightly more "home scrap" than purchased scrap was use 
making. 

In years preceding 1945 roughly one half of the steel ma 
United States was made from scrap metal and one half fro 
which in tum is made from iron ore. Formerly the pig iron 
iron ore in the blast furnace, was. cast in heavy blocks call 
These had to be re-melted in the· open hearth furnace and r 
steel. Later it was found to be cheaper to send the molte' 
"hot metal," directly from the blast furnace to the open hea 

Either scrap or pig iron ( or ''hot metal") or any combina 
two can be used to make steel. In theory, the ratio of th 
pends mainly on their relative cost at the time needed. 

The amount of "home scrap" is quite large and varies wit 
put of steel. In late years its tonnage has exceeded that o 
chased scrap. 

In the years after 1938 purchased scrap was in good 
high prices; but the scrap market, still high in the first h 
broke badly toward the end of the year. This condition in ', 
1953 indicates an abundant scrap supply. · 

The following table shows the composite average pric 
and No. 2 heavy melting scrap for the past 17 years, a 
responding prices of basic pig iron for those _y~!-N9t~ t~ 
son for years 1950-1953 inclusive. · 

TABLE NO, 9 
COMPOSITE AVERAGE OF NO. 1 AND NO. 2 HEAVY MELT 

STEEL PRICES AT PHILADELPHIA, PITTSBURGH, AND 
AND PRICES OF PIG IRON 

Average Prices by years: ~ 

Year No. l Grade No, 2 Grade 

1937 ...................... $17.91 $16.79 
1938 ...........•. , . . . • . . . . . 13.42 12.65 
1939 ........•..•..... , . . . . . 16.21 15.82 
1940 ............... , . . . • . . . 18.51 17.67 
1941 . . . . . . . . . . . • . . . . . . . . . . . 19.43 19.29 
1942-43 .. .. .. .. .. .. . .. • .. .. 19.17 20.00 
1944 .•..........•........ , . 18.62 18.98· 
1945 .. .. . .. .. . .. . .. .. .. .. .. 19.14 2MO 
1946 . . . . . . . . . . . . . . . . . . . . . . . 20.15 21.01 
1947 .........•............. 35.64 36.27 
1948 ......•.... , . . . . . . • . . • . 41.55 41,60 
1949 . . . . . . . . . • . • . . . . . . . . . . • 27.49 27.72 
1950 . . . . . . . . . . . • • . . . . . . . . • . 35.34 35.15 
1951 ...............•....... 43.14 42,64 
1952 ............... , .... , •.. 41.89 42.74 
1953 ............•....•.... , 39.90· 37.89 
• Nov., 1953, price of No. 1 steel scrap was down to about $30.00 per ton. 
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COMPETITIVE ORES 

operations of the steel plants and includes scale, turnings and 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 01·e. Formerly the pig iron made from 
iron ore in the blast furnace, was cast in heavy blocks called "pigs." 
These had to be re-melted in the open hearth furnace and refined into 
steel. Later it was found to be cheaper to send the molten iron, or 
"hot metal," directly from the blast furnace to the open hearth plant. 

Either scrap or pig iron (or "hot metal'') or any combination of the 
two can be used to make steel. In theory, the ratio of their 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 in the first half of 1953, 
broke badly toward the end of the year. This condition in 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 co~­
responding prices of basic pig iron for those yeal's. Note the compa..1'1-
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 Grnde 

1937 ...................... $17.91 $16,79 
1938 •............•.••..... , 13.42 12.65 
1939 .•...••..... , , , . . . . . . . . 16.21 15.82 
1940 ............•... , ...... 18.51 17.67 
1941 .... , .... , . . . . . . . . . . • . . 19.43 19,29 
1942-43 .. .. .. .. .. • . . . .. .. .. 19.17 20.00 
1944 . . . . . . . . . . . • . . . • . . . . . . . 18.62 18.98 
1945 ....................... 19.14 20.00 
1946 ........... , . .. .. . .. . .. 20.15 21.01 
1947 .....•• , .... , •..•.• , . . . 35.64 36.27 
1948 • . . . . . . . . . . . . . . . . . . . . • . 41.55 41,60 
1949 .....•...•......•. , . . • . 27.49 27.72 
1950 ..•. , ........ , .. , , .•.. , 35.34 35.15 
1951 ............•.••..•.. , . 43.14 42.64 
1952 ................... , . . • 41.89 42.74 
1953 .....•............ , . . . . 39.90· 37,89 
" Nov,, 1958, price of No. 1 steel scrap was down to about -$30,00 pet ton, 
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33.82 
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47.04 
52.00 
53.08 
55.25 



COMl?IETITIVIE ORES 

TOTAL PRODUCTION OF STEEL INGOTS AND CASTINGS 
IN THE UNITED STATES On thousands of nettons) 

Years: 1946 1947 1948 1949 1950 1952 1953 

Amounts • • . . . 66,600 84,900 88,600 78,000 96,800 93,200 112,000 

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 reconsti'llction 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 m late 1953 came the sharp break in scrap 
prices with no pronounced drop in demand for steel again indicating 
that scrap was m plentiful supply. 

Based on the existing spread between scrap and pig iron prices a 
shift to greater use of s_crap might seem w~rrant~d from merely a cost 
standpoint. However, there are other eons1derations, 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 requiremen_t~ of the sev­
eral items of raw material for steel do not show any prov1S1on for sepa­
rate tonnages of scrap. 

Recent heavy mvestments by Americ:rn steel comJ?anies in th~ e~­
ploration and development of l~rg~ foreign ore depo~1ts .seem to mdi­
cate the belief of these companies m the steady contmumg gro~h of 
the u. s. steel industry along m~ch the same patte~ that. has eXISted 
in the past. Any further ~crease m the use of scrap will ma.I:11Y 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 have been sought for the followmg questions. Answers follow 
each question. 

1 Q What part of the total tonnage of scrap used in steel-making 
. • h sed from scrap dealers and from independent manufacturers 
:f ~:~1!s containing steel? 

A Slightly less than one half. The rest !,s "home sc~ap," which is 
the daily clean-up of the large amount of mill scale, edgmgs and other 

t tal around the steel plants. was eme 
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2. Q. What is the comparison between the prices of scr 
pig iron in recent years? 

A. See Table No. 9 on page 173. 

3. Q. Has there been any definite trend toward the use 
place of iron ore in recent years resulting in"closingbiastfci 
making steel from scrap in open hearth furnaces? 

A. This condition existed to some extent in the depressi · 
the 1930's but not since 1938. The question implies the 
in excess of that prevailing in recent years. Since 1938 this 
been on either a war or a defense economy. 

4. Q. What is the likelihood of scrap replacing iron ore t 
extent in future years? · 

A. There may be a gradual mcrease in the· over~all · pe 
scrap used over a long period. Probably no accurate fore· 
made since there are too many uncertainties. It is ass· 
answers to this and the foregoing questions apply to condi. 
of war involving the United States. 
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COMPETITIVE ORES 

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 theJ:"e 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 
m. excess of that prevailing in recent years. Since 1938 this nation has 
been on either a war or a defense economy. 

4. Q. What 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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Wh@t ~mp01cfr Worn ir~e Gn-e©Jt l@kes-5\"o 
IL©rwwetrnce Waterw@y H@ve oD'i1 it~e hollil 

Ore ~ iid«:hustry of h4o5'U~esot©J 
The Commission obtained transcripts of the hearings on the St. 

Law~ence Waterway held by various Congressional committees in­
cluding the most recent 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 narration 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 for the de­
velopment of the waterway with navigable channels 27 feet deep irom 
Montreal, Canada to all 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 Autho1ity 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 bas 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 feet deep 
locks, 1~ fe~t deep, _43_ feet wide ~d 252 feet long. This partic 
of the river 1s the big Job confrontmg the engineers on the new 
for it is necessary to create a channel 27 feet deep through t • 
of the 1iver. This requires the construction of numerous da 
and locks, and miles of dredging. Between Ogdensburg 
Ontario, a distance of 68 miles, the entire distance will h 
dredged. Between Lake Erie and Lake Ontario a distanc 
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 an 
over the sills. The present plans do not provide for a 27 foo 
beyond Lake Erie, therefore deep draft ocean vessels will be 
reach the Minnesota ports on Lake Superior. 

Engineers estimate that it will take 4 or 5 years after co 
the work to complete the project. We stated in our last rep· 

"If the present unprecedented demand for iron ore : 
and the St. Lawrence Waterway is completed, it will no 
affect the iron ore industry of Minnesota. However, if 
mous demand for iron ore diminishes, it will make t 
ores, with cheap transportation, highly competitive, 
Minnesota ore and particularly with taconite concent 
true that it will take seve1·al years £or the proposed n 
to be completed and that latge tonnages of foreign ore 
ably not be delivered to the inland and the Grn-1, ,Lak 
ing districts until that time arrives, but anyone ca 
what the impact will be on the Minnesota iron ore in 
it is completed and the foreign ore fields are-operating a 
and the transportation facilities are available to m.ov 
slackening market." 

In 1953, the demand for iron ore was great. The Lake Su 
trict shipped approximately 99,000,000 tons. Of this total 
shipped 81,511,479 tons, the largest tonnage in the history o 

On January 1, 1954 the steel mills had a stock pile of 
about 40,000,000 tons. In the first two quarters of 1954 th 
been operating at about 68% to 70% of rated capacity. 
in steel mill operation has been reflected in the shipments 
sota iron ore. Up to July 1, 1954 Minnesota shipments wer 
of those for the same period in 1953. 

The Labrador-Quebec field in Canada began mining o 
June, 1954 and about 1,500,000 tons of high grade iron or 
produced. In 1955 five to six million tons will be produced. 
goal is ten million tons. When the St. Lawrence Seaway · 
the production will be increased to 20 or 30 million tons. 
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WATERWAY 

these rapids are bypassed by means of canals 14 feet deep with 22 
locks, 14 feet deep, 43 feet wide and 252 feet long. This particular part 
of the river is the big job confronting the engineers on the new project 
for it is necessary to create a channel 27 feet deep through this sectio~ 
of the river. This requires the construction of numerous darns canals 
and locks, and miles of dl'edging. Between Ogdensburg and Lake 
Ontario, a distance of 68 miles, the entire distance will have to be 
dredged. Between Lake Erie and Lake Ontario, a distance 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. TI1e present plans do not provide for a 27 foot channel 
beyond Lake Erie, therefore deep draft ocean vessels will be unable to 
reach the Minnesota ports on Lake Superior. 

Engineers estimate that it will take 4 or 5 years after commencing 
the work to complete the project. We stated in our last report: 

"If the present unprecedented demand for iron ore continues 
and the St. Lawrence Waterway is completed, it will not seriously 
affect the iron ore industry of Minnesota. However, if this enor­
mous demand for iron ore diminishes, it will make the foreign 
ores, with cheap transportation, highly competitive with our 
Minnesota ore and particularly with taconite concentrate. It is 
true that it will take several years for the proposed new seaway 
to be completed and.that large tonnages of foreign ore will prob­
ably not be delivered to the inland and the Great Lakes consum­
ing districts until that time arrives, but anyone can visualize 
what the impact will be on the Minnesota iron ore industry when 
it is completed and the foreign ore :fields are operating at full scale 
and the transportation facilities are available to move it into a 
slackening market .. " 

In 1953, the demand for iron ore was great. The Lake Superior Dis­
trict shipped approximately 99,000,000 tons. Of this total Minnesota 
shipped 81,511,479 tons, the largest tonnage in the history of the state. 

On January 1, 1954 the steel mills had a stock pile of iron ore of 
about 40,000,000 tons. In the :first two quarters of 1954 the mills have 
been operating at about 68% to 70% of rated capacity. The slump 
in steel mill operation has been reflected in the shipments of Minne­
sota iron ore. Up to July 1, 1954 Minnesota shipments were only 70% 
of those for the same period in 1953. 

The Labrador-Quebec field in Canada began mining operations in 
June, 1954 and about 1,500,000 tons of high grade iron ore have been 
produced. In 1955 :five to six million tons will be produced. In 1956 the 
goal is ten million tons. When the St. Lawrence Seaway is com~leted, 
the production will be increased to 20 or 30 :million tons. In view of 
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WATERWAY 

the fact that control of this field is shared 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 Cer:i;o 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 ope:i;ating 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 
delivery 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. 

178 

~Mp@eit of National Defense 
There is no way to make any accurate appraisal of this s 

The National Government is awru:e of the world-wide tension 
by the Communist threat and is i:ioing:everything possible to a · 
and restore peace. Because of this turmoil in world affairs our 
ment is appropriating and expending huge sums of money for 
National Defense. 

For the fiscal years ending June 30, 1954 and 1955, the fo 
appropriations have been made: 

NEW OBLIGATIONAL AUTHORITY 
( In millions of dollars) 

Total Department of Defense -

FlscnlYear 
1964 

Military Functions .•...••....•.•••••••..•. , z:$84=,5=32=---__ _;;:;;: 
Army •••..•..••••••••.••.••.••••.•••... , 12,995 
Navy.................................. 9,358 
Air Force ••.•..••.•.•..•....•• , ••.• , • • • 11,409· 
Establishment-wide Activities ..•••... , • • • 770 

Source: Letter dated August 28, 1954, ;from Office; ofthe. A11~iiltant§_ . 
Defense, Washington, D.C., signed by Glen V.. Gibson, Ac eput 
troller for Budget. 

The above appropriations are in addition to the unexpen 
ances in prior appropriations. 

There is no doubt that a considerable portion of this mone 
into the manufacture of military equipment made from ste 
will require large tonnages of iron ore. We have been ?Dahl 
any :figures on tonnage requirements of iron ore for National 

Minnesota has supplied about 65% of the Nation;s iron 
quirements for years and whatever happens in the next fe 
Minnesota will continue to do so, because it is the only sourc, 
ore in this country that can meet the demand. 

When the Labrador-Quebec and Venezuela fields get into 
duction and the St. Lawrence Seaway is completed ~d 
available to move the ore, the heavy burden on our Minne 
ore mines can be lightened. However, in case of another 
Venezuelan iron ore could not be relied upon because the tr 
tion perils would be insurmountable. 

The appropriations for National Defense for the fiscal Y 
were $46,610,938,912, or about 30% more than for the 
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hnpa<et of Nationcd DefeB11se 
There is no way to make any accurate appraisal of this subject. 

The National Government is aware of the world-wide tension caused 
b,y 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-

FiacaIYenr 
1954 

Fiscal Year 
1955 

Military Functions ......................... ;z;$8:.::4:!.::,5.;;:32:.__ ___ .::c$2:;;.;9.:..:,5-'-83_ 
Anny. . . . • • • . . . . • • . • • • • . . . • • • • . • • • • • . • • 12,995 7,620 
Navy • . . . . . . . . . • . • . . . • . • . • . • • . . . . . . . • . . 9,358 9,777 
Air Force •...••.••.•.••...••• , • • • • • . • • • 11,409 11,558 
Establishment-wide Activities • . . . • . • . • . . • '770 629 

Source: Letter dated August 28, 1954, from Office of the Assistant SecretarY of 
Defense, Washington, D;C., signed by Glen V, Gibson, Acting Deputy, Comp.• 
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 ~d ships. are 
available to move the ore, the heavy burden on our Minnesota iron 
ore mines can be lightened. However, in case of another war the 
Venezuelan iron ore could not be relied upon because the transporta­
tion perils would be insurmountable. 

The appropriations for National Defense for the fiscal year 1953 
were $46,610,938,912, or about 30% more than for the fiscal year 
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NATIONAL DEFENSE 

1954. The production of iron ore and steel in 1954 dropped 30% be­
low the year 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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DrHling Permits and Moratoriu 
The Commissioner of Taxation suggested that Minnes 

ckilling permits from anyone exploring for minerals and 
of discovery be required because the State so~etimes recei 
taxes while having no record or information of ore exist. 
lands involved. He suggested that such a law would caus 
of such deposits. 

The subcommittee appointed to investigate this subject 
ings. It appeared from the testimony that the royalty t 
to by the Commissioner of Taxation were upon minim 
paid on leases, even though no drilling had been done on t 
or o:ce deposits known to exist. 

This fact has caused some people to believe that new de 
been discovered and not reported to avoid payment of · t 
evidence sustained this belief. As soon as iron ore is disco 
comes taxable. 

Drilling is being done constantly in every active mine t? 
for removal. To require a drilling permit under thes,e. c , 
would be impractical. Testimony indicated that mmmg 
report to the School of Mines all drill core analyses of 
drilling on reserve properties and on inactive mines. This· 
is certified by the School of Mmesio thEfColiIDlissiooer of. 

Testimony fails to show a single instance where . 
iron ore has been concealed from the State or local trucing 
contrary, the local taxing units have been most diligent 
that all known deposits are placed upon the tax rolls. 

In considering all of the testimony presented on the sub 
committee concluded that there is no need for such a, 
present time. The Commission concurs in the conclusion 
committee. ' 

Because iron ore in Minnesota becomes taxable as soo' 
covered it was suggested that Minnesota enact a law s. 
"Lindquist" law of Michigan. The "Lindquist" law P, 
"Metallic mineral ore newly discovered and/or proven .. 
and not part of the property of an operatil?-g mine sp. 
from the general property tax laws for .a maxunum peno 
or until such time as it becomes part of the pr~~rty of 
mine or it in itself becomes an operating m.ine,7>" 

The subcommittee appointed to explore this su~ject co 
there is no need for such a law at the present tune. 
doubt as to the constitutionality of such a law. The Co 
curs in this view. 
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IDrrnUing Permnts omd Moratorh.um 
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 taxes 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 oi:e 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 permit under these circumstances 
would be impractical. Testimony indicated that mining 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 soon as it is dis­
covered it was suggested that Minnesota enact a law similar to the 
"Lindquist'' law of Michigan. The "Lindquist" law provides that 
"Metallic mineral ore newly discovered and/or proven m the ground 
and not part of the property of an operating mine shall be exempt 
from the general property tax laws for a maximum period of ten ye~s 
or until such time as it becomes part of the property of an operatmg 
mine or it in itself becomes an operating mine," 

The subcommittee appointed to explore this subject conclu~ed that 
there is no need for such a law at the present time. The~e ~s grave 
doubt as to the constitutionality of such a law. The Commission con-
curs in this view. 
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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 Con:rmissioner of Taxation bas 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
mi.c:sion on Intergovernmental Relations. 

From 1933 through 1944 the Minnesota income tax law imposed 
an income tu upon foreign corporations engaged in the operation of 
slrlps 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 

T'ne 1945 Legislature exempted foreign corporations engaged in 
interstate and foreign shipping on the Great Lakes from said tax, 
That action was fu. 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 
c.alled attention to the fact that such ta~ 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 wbicb 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.'' 

(> ''The taxes referred to in this convention are (a) for the United 
""'" St.ates of America, the federal income taxes including surtaxes 

and excess profits tax and (b) for Canada the Dominion income 
ta."ti 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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1. No state or subdivision of a state may tax or impose o 
lative obligations upon any corporation engaged solely in 
commerce when the tax or legis1ative obligation is a bur 
interstate commerce in contravention of the Constituti · 
United States. 

2. In order for a state or a subdivision of a state to tax, t 
be legal jurisdiction of the subject matter by the state thr 
factor or factors. Examples of these factors would be doing 
business within the state, domicile within the state or situ 
tion within the state and so forth. 

3. The fact that shipping in and out of Minnesota is ca 
both foreign and American steamship lines is another co . 
Assuming a tax could legally be imposed which would 
interstate commerce in violation of the Federal Constitutio 
problem e:rists with respect to the tmiform imposition 
between interstate and international comm.etce, 

In evaluating all the foregoing considerations, testimon 
history, it is the opinion of the Commission that it is legal 
whether a tax can be imposed upon non-Minnesota corp 
gaged in foreign and interstate shipping on the Great L, 
is some substantial and authoritative legal opinion that an 
net income tax could be sustained. However, based upon t 
the law from 1933 to 1944, the Commission is of the opin · 
realized tax 1·etum from such a law wouldba negli 'bll:l an, 
pay the costs of collection or enforcement in the co ts 
probably be necessary. 

For a good many years, and particularly since the . 
lieving foreign corporations engaged in shipping in U1. 
foreign commerce from the income tax, much criticism has 
upon the Legislature for failing to enact laws on these 
engaged in shipping as aforesaid. Assertions have been ma 
tax revenues have been lost because of the failure of th 
to enact tax laws on ore carriers. , 

In view of the legal obstacles involved and the fact th 
apportioned net income tax could legally be enacted, t~e 
therefrom would be negligible, the claims and asse_rt10 
the Legislature has been derelict in abolishing the mco 
sion as it relates to water caniers or in failing to en 
legislation relative thereto and thus is losing substantial 
are unfounded and untrue. 

There is a policy question in view of the original r 
United States Government that the State of Minneso 
from this field of taxation. This problem will no doubt 
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ORE CARRIERS 

1. No state or subdivision of a state may tax or impose other legis­
lative obligations upon any corporation engaged solely in 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-Minnesota corporations en­
gaged in foreign and interstate shipping on the Great Lakes. There 
is some substantial and authoritativ'e legal opinion that an apportioned 
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 such 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 years, and particularly since the exemption re­
lieving foreign corporations engaged in shipping in interstate and 
foreign commerce from the income tax, much critieism has been he9:ped 
upon the Legislature for failing to enact laws on these corporations 
engaged in shipping as aforesaid. Assertions have 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 £act that even if an 
apportioned net income tax could legally be enacted, the tax collected 
therefrom would be negligible, the claims and asse:tions made th3:t 
the Legislature has been derelict in abolishing the mcome tax provi­
sion as it relates to water carriers or in failing to enact other tax 
legislation relative thereto and thus is losing substantial tax revenue, 
are unfounded and untrue. 

There is a policy question in view of the original request 
0

~ the 
United States Government that the State of Minnesota remove itself 
from this field of taxation. This problem will no doubt become more 
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ORE CARRIERS 

complex 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 co1·porations engaged 
in shipping upon the Great Lakes. However, this subject should not 
be foreclosed and if there be a change in the policy of the United 
States Government or a change in the legal basis of achieving 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 Legislatur' 

passed a law which reduced the assessed value of low grade, 
ing formations (for ad valoreID. t~e~). TJi~law.1>mYid.ed t 
tonnage recovery was less than 50% and-not less-than 
assessed value should be 48 ½ % of the full and true valu 
iron ore is assessed at 50%). If the "tonnage recovery w · 
49 % and not less than 48 % the assessed value was 47% an 
subsequent reduction of 1 % in tonnage recovery, the per 
assessed value to the full and true value shall be reduce 
tional 1 ½ % of the full and true value, but in no event 
assessed value be less than 30% of the full and true v 
1937, Chapter 364, M.S.A. 273.15.) 

In 1941, to further encourage the production or low gra 
labor cost ores, and to increase employment on.the.range 
credit law was enacted. (M.S.A. 298,02.) Thisiawallowed' 
on the occupation tax an amount equal to 10% of that 
cost of labor (excluding administrative labor) in excess. 
per ton and limited the credit to two-thirds of the gJ.'OSS,'. 

1941, Chapter 544.) 

In 1945, by Chapter 445, the law was amended and th' 
was 10% of the labor cost in ex:ceas .ot3(Lcents.:t>ett.on: 
excess of 40 cents per ton; and 15% on that part o he 
excess of 40 cents per ton and litnited to 75% of the 
law was again amended in 194 7, Chapter 541, and the 
10% of that part of the labor cost in excess of 40 cents, 
not in excess of 50 cents per ton; and 15% of that partm·' 
cents per ton and limited to 75% of the gross tax. 

It was again amended in 1949 by Chapter 639, and t, 
was 10% of the labor cost in excess of 50 cents per to 
excess of 65 cents per ton and 15% on the fabo:r cost in; 
cents per ton and the allowance was limited to 75% of 
for underground and taconite operations and 60% for all: 
tions. . 1 

In 1951, by Chapter 664, the law was again amen~ed ll 
ground mines and mines in which dudng the year lll q. 
than 50% of the crude ore produced had been bene:ficiat~ 
heavy media, roasting, drying or by artificial heat, sfute . 
se:par~tion, flotation, agglomeration; or any process 
grmding, the allowance was 10% of that part of ,the 
employed by said mine or in the beneficiation of su, 
calendar year, in excess of 50 cents per ton and not m 
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To encourage the mining of low grade ore, the Legislature in 1937 
passed a law which reduced the assessed value of low grade b:-on 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 47% 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 75% of the gross tax. 

It was again amended in 1949 by Chapter 639 and the allowan~e 
was 10 % of the labor cost in excess of 50 cents per ton and not m 
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 amen4ed so t~t under­
ground mines and mines in which during the year m question, more 
than 50% of the crude ore produced had been beneficiat~d by jiggin~, 
heavy media, roasting, drying or by artificial heat, sintel'lllg, .11?-agnetic 
separation, flotation, agglomeration, or any process requrnng fine 
grinding, the allowance was 10% of that part of the cost o! lab?r 
employed by said mine or in the beneficiation of such ore m smd 
calendar year, in excess of 50 cents per ton and not in excess of 65 
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~JS'_Jon'"l~t&emerchantable ore produced during that year, and 
-:ta o! ,'t:ru! ~u:r cost in excess of 65 cents per ton. In the case of 
ocner n;.•i.=s D.:/jf, of the amount by which the average labor cost ex" 
:~~ ~~ c~!s W does not exceed 65 cents, plus 15% of the amount 
~ ·~ttir"' 1hr: .ai.smge labor cost per ton exceeds 65 cents, multiplied 
I!Y '.1:nB ~DEX ci tons of ore produced at said mine, not exceeding 
:..~:},:}D:} fo:1:;.;~1=:nd 10% of the amount by which such average cost per 
tr.m·~:u.'S3eb :Jabcr,rexceeds 80 cents, multiplied by the number of tons 
m ;:ll'~ '.P!'Q~DBEi at .said mine in excess of 100,000, limiting to 7 5 % of 
~ ~ m ~ underground and taconite operations, and 60% on 
1iil r1t:hsr v_?erafions. 

2!l :.B5B, ey Chapter 646, the law was amended as follows: 

•{n) °T:F:E ;a.~ to underground mines and to open pit mines 
~ ;:,,.•;;t !B% .of the crude ore produced has been beneficiated by 
:p!nt.~•5:5 ::::::ir:s difficult than ordinary crushing and washing; and 
::riii.m:.!!;,im,~iM10% of labor cost at such mines in excess of 60 cents 
nni1 rnci ,.u::;1; '78 cents per ton of concentrate produced; and 15% of 
fr,v,t,'::m:ri;m[:e~stof such labor above 78 cents per ton of concentrate 
11-~m:e:l. 

,,1,) .~;;nines (Open pit). On the first 100,000 tons allow a credit 
~:t~dfu ~e:samemanner as under (a). On all concentrate in 
~:;Jf::rDB..~l:U>wnsfrom any mine, 10% of labor cost in excess of 
s.Bcm:ts:pE!'irrnof concentrate, provided that the maximum allowable 
~~if, be ~:zrnred to 75% of the computed gross tax in the case of 
;,~t"~'"':.....d''il and taconite operations, and to 60% as applied to all 
~ i:r.ara'tf~ of the total ~ax computed under the provisions of 
~,'ta ~re& 1953, Section 298.01. 

1.,., ~ me Jahor credit shall not exceed 7.3% of the aggregate 
. ~t;; Ot,,:.~tion taxes, excluding such taxes levied for the Vet­·.!: ... ?.~ ·o~~7ilS9.UOll Fund. (Sec. 298.01) ~sessed a~ainst ~ mines 
~· s-~l;in-saidyear_pn~r to the deduc!1on of said credit. At the 
~ 7~ ~ fins1 detemnnation of occupation tax pursuant to Sec. 
~;~ .S;bfilwsion 8, the _Commissioner shall reduce the credit other-

.• ·"'·~;~"""'"''l..1i,,. to each mme hereunder by such equal percentage as 
,m1m; ~.Iii,.,...::;..., . h limi·t ti •·:..~rr~i,efotal:within sue a on. 
~I~ ... ~~~ 

~"' ·""'""'mwnents to the I~bor cre~t law were necessitated in the 
".':"""'i ~l.-.,. National inflationary spiral, and partly to prevent low ~.;.:f ~fro~ receiving the credit. As ~osts increased, the ~aw had 

,~~ ~:?~i!e'd. Otherwise the lo~ cost mmes as vyell as the high cost 
~~ ... ~:1\a haw received credit and the. credits allowable would 
~~ ::~~o large that the gro~s occupafa?n .tax would hav~ been 
'.bt:V-~~~'ilten, Additional expenence may mdicate the necessity for 
~~t~reu ts .,,:.,..i,,."'- .,.. st-~cr: . .,,dinell • 
;jl'.;tr~;;r= ...-.-. 186 

LABOR 

Tables were presented to the Commission which illustrate 
statement. The 1951 gross occupation tax. was $28 278 289· 
credit allowed was $2,002,914; and the tax certified w~ $' 
If the 1949 law had been used to compute the labor ere 
1951 tonnage, the credit would have been $8,056,352 th 
the tax certified by more than $1,000,000;" - "· ,. ' · 

The 1953 gross occupation tax was $32,591,700; the la 
allowed was $2,285,897; and the tax certified was $80,305, 
1951 law had been used to compute the labor credit on the 
nage, the credit would have been $3,389;000, thus reduc· 
certified by $1,103,000. · · 

HAS THIE LABOR CREDIT LAW ACC0MPLIS 
ITS PURPOSE? 

Whether or not the labor credit law has increased emplo 
the utilization of low grade, underground and high labor 
a controversial question. 

In the hearings before the Commission, there was mu 
of opinion. Mr. G. Howard Spaeth, Tax Commissioner, s 
it has not encouraged the employment of labor or the . · · 
low grade ores." He attribut.ed the increase of concentra 
employment on the range, since the enactmento£the.labo 
to the unusual demand for ore. · 

Mr. E. Tom Binger, an attorney, representing some l 
companies, stated in substance, that he was certain tha 
credit law had encouraged the :mining of low grade ore · .• 
ployment had increased because of it; that the labor ere 
an _important factor for the small scram operators in 
thell' costs and whether or not the operation could be c 
a profit; that the law was doing just what the Legislature 
~~ " 

. Mr. Francis D. Butler, an attorney representing Butler· 
mg Company, expressed his opinion that the labcfr credit 
the use of low grade ores and of that type of operatio , 
require more labor per ton than would be otherwise re 
that the law reasonably accomplishes what it was intend 

Mr. W. K. Montague, an attorney representing large 
ests, stated in substance, that the labor credit Jaw had · 
pro~uction of low grade ore and employment but be 
National economic situation and the great demand for iro 
could determine to what degree the increased production . 
ment could be attributed to the labor credit law, · · 
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LABOR CR.EDIT 

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 trot certified w~s $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 true 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 bas not encouraged the employment of labor or the :minulg 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
plo~ent had increased because of it; that the labor .credit la~ ~as 
an important factor for the small scram operators m dete:rJlllilmg 
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 

to do. 
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 
pro~uction of low grad~ 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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LABOR CR!EDIT 

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 
High 9827 

1941 Low 8804 
High 12873 

1951 Low 15549 
High 17787 

1953 Low 16600 
High 19525 

First lialf -1954 Low 16019 
High 17840 

SHIPMENT IN GROSS TONS: 
Total 

Direct Concentrate Total 

194401 4899•11,71'364810 1:·~ii·:~ ~:gig:;~: 
19 .u';t- ' ' 22'939 79,068,689 1951 56,345,750 22, 7 , 

5 1953 54,509,204 27,002,27 81,511,479 
• B f Labor Statistics nnd Lake Superior Iron Ore .Association. 

Source: U. S. w:enu 0 

February 
August 
January 
August 
January 
August 
February 
August 
May 
January 

Percent of 
Concentrate 

18.8% 
23. 
28.7 
33.1 

There is sharp criticism of the la~or credit _law. S~me claim the 
formula is too complicated. Ot~ers c~ that mmes which w~re never 
• te d d to receive labor credits are given them. The I?tenm Com­
m ·tf e Tax Research in its 1951 report to th~ Legislature, sug­
mi • ed ~: t the labor credit against the occupation tax should be 
geSte · t da a "Percentage Recovery" method. Others have made the 
compu e on 
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same suggestion. None of the advocates of this plan have presen 
the Commission any factual background or figures showmg its 
on revenue and on the industry. 

We know that the present labor credit law is complicated an 
simplicity in tax laws is desirable. 

The only evidence or method submitted to the Commission 
ing a way of computing a specific credit in lieu of the present 
credit is as follows: 

On a certain designated value per ton of ore at the mine, a er 
figured varying with the amount by which the mine value 
falls below the designated value chosen. (For a mine value of $ 
over, with a designated $3.00 value, there is no credit allowed. 

The higher the total production cost of the ore, the lower 
the mine value. In effect, this alternative credit would apply 
the high cost ores and taconite. 

Comparative :figures prepared showing the labor credit allo 
Minnesota mining operations in 1953 and the alternate ere 
puted on designated mine value of $3.00 and of $3.40 per gr 
are as follows: 

Labor Credit Allowed in 1953 
Computed Mine 

Vl\lueCredit 

$3,00Bnse 

$2,285,898 ... · $693,00& 
Application of over-all 7.3% limitation: 

.073 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 

A separate comparison made on 26 mines taken at rando 
the following results: 

1953 Labor Credit 
Allowed 

:Mine Value 
Computed Credit 

$3,00 BDDe 

$606,812 (26 Mines) $168,077 

The total number of tax mines in 1953 was 126, In a_ddi 
were 19 no-tax mines, making a total of 145 mines operating 
sota in 1953. 

In computing the mine value credit on the $,3.~0 b~e? the 
17 open pit mines was governed by the 60% limitation, an 
derground mines, by the 75% limitation. 
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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 and 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 1958 
Computed Mine 

Value Credit 

$3,0OBase 

$2,285,898 $698,988 
Application of over-all 7,8% 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 1958 

mining operations . . . . . . . . • • . . $2,285,898 

Computed Mine 
Value Credit 

$3,40 Bnse 

$1,154,828 

A separate comparison made on 26 :mines taken at random, gives 
the following results: 

1958 Labor Credit 
Allowed 

$606,812 (26 Mines) 

Mine Value 
Computed Credit 

$8.()0 Base 

$168,077 

Mine Vnlue 
Computed Credit 

$3,40 Base 

$846,302 

The total number of tax mines in 1953 was 126. In a,ddi!ion ~here 
were 19 no-tax mines, making a total of 145 mines operating m Minne­
sota in 1953. 

In computing the mine value credit on the $3,00 base, thd cre~t on 
17 open pit mines was governed by the 60% limitation; an on un­
derground mines, by the 75% limitation. 
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~ABOR CREDIT 

C~:mputations made on the $8.00 base showed 26 open pit mines 
conung under the 60% .limitation. and 8 underground mines under the '75% limitation. ' · · 

The. number of mines receiving a labor credit in 1953 was 112. 
Figui:ed 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 $8.40. · 
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ARE THE PRESENT TAXES ON IRON ORE TOO LO 
TOO HIGH, OR ARE THEY EQUITABLE? ... , ..... 

Taxes Paid, Tonnage of Iron Ore Produc 

Comporison of Severpnce Toxes on fon Ore and . 

TABLES NO. J3-A TO 13-F, INC 
Comparison of Occupation Tax Paid Oh '5j Minnes. 

lroh Ore Operations With Taxes That Would Hove Be 
Paid under State Income Tax. L 

T 3-A 0/lver Iron Mining Camp 
·.• 

0 l3•a..-~Janes11nd.l,.qugl-i 
13-C Cleve d-CfJ 

t 3-D Hanna-Affiliated Com 
J 3-E Pickant/s-Mather-AHili 

J 3-F All Mining Companies in Minnes. 

Computation of Net Profit PerTon from the Busines 
Mining end Production of Iron Ore in Minne 

Percentage of Concentrates to 'iota( Produc 
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ARIE THE PRESENT TAXES ON IRON ORE TOO LOW, 
TOO HIGH, OR ARE THEY EQUITABLE? ...•...... 

TABLE NO. 11 
T.axes 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 Pickdnds-Mather-Affifiates 
13-F A// Mining Companies in Minnesota 

TABLE NO. 14 
Computation of Net Profit Per ion 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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.I~ the .preceding sections we have e:l!'.plained the law and · 
mn:1stration of the ad valorem, occupation and royalty taxes · 
on iron ore. Th~ following table is a compilation of the taxes p 
the tonnage of iron ore produced by the mining companies fro 
to 1953 inclusive: 

TABLE NO. 11 

IRON ORE TAXES 

AdValorem Occupation :Royalty Total 
1 2 3 

1914-1915 ....... $ 13,935,202 ......... ' ... . . ~ ....... $ 13,935,202 
1916-1920 , • , , •• , 70,168,134 $ .. 2;238'328 

........... . 70,168,134 
1921 ............ 18,185,156 ··········· 20,423484 
1922 ............ 18,411,500 3,440,597 

!li'i,027:sM 21,852:097 
1923 ............ 19,655,268 6,126,443 26,809,558 
1924 ............ 18,'136,356 2,859,735 895,825 22,491,916 
1925 ••••••• .... , 18;570,829 2,316,432 845,072 21,732,333 
1926 ............ 17,267,679 2,725,312 910,636, 20,903,627 
1927 ............ 17,342,382 2,183,308 916,825 20,442,515 
1928 ............ 16,844,349 2,466,257 879,520 20,190,126 
1929 ............ 17,251,700 3,786,352 1,044,696 22,082,748 
1930 ............ 17,085,645 2,782,361 921,167 20,789,173 
1931 ............ 16,617,217 1,383,145 649,804 18,650,166 
1932 ............ 15,857,490 260,604 415,793 16,533,887 
1933 ............ 16,582,129 958,388 335,600 17,876,117 
1934 ............ 17,666,132 1,228,626 364,129 19,258,887 
1935 ............ 17,323,829 1,387,546 459,951 19,171,326 
1936 ............ 18,012,178 2,637,977 547,048 21,197,203 
1937 ............ 17,269,567 9,033,930 1,305,385 27,608,882 
1938 ............ 16,255,212 1,618,439 607,988 18,481,639 
1939 ............ 16,431,322 4,888,984 865,926 22,186,212 
1940 .• , ......... 15,579,856 6,387,700 1,107,914 23, ,470 
1941 ............ 14;664,-253 8,399,387. ·. 1,1123,592 . ._24, ,232, 
1942 ............ 13,244,037 8,233,102 2,167,065 

2 9s1:ii93 1943 ............ 13,300,103 6,711,683 1,945,807 
1944 ; ........ ., • 12,477,270 6,301,570 1,888,845 20:667,685 
1945 ........... 12,588,313 6,289,279 1,762,134 20,639,726 
1946 ............ 12,732,769 6,507,835 1,358,864 20,599,468 
1947 ............ 13,923,528 9,700,773 1,654,392 25,278,693 
1948 ............ 13,257,828 11,762,769 1,907,354 26,927,951 
1949 ............ 14,901,587 14,355,466'* 2195108** 31,452,161 •• 
1950 ............ 16,565,954 18,822,662•• 1:sga:474•• 37,285 090•• 
1951 ............ 17,241,113 26,275 3750• 2,754,461•• 46,271:049•• 
1952 ............ 18,721,241 20,788:836** 2 309 996** 41,820 073•• 
1953 ' ~ • • • • > • • A • 

21,039,931 30,305,803•• 3:491:Sw• 54,837:248•* 

Total Taxes .•• $625,601,059 $235,164,984 $41,256,832 $902,028,875 

• Production 1921 to date, as reported !or occupation tait purposes. 
*(< These figures include the additional 1 % Veterans' Compensation Fund. 
Authority !or tax ilgures: Ji!innesota Department Taxation, 
Authority for tonnage: Minneaota'M!ning Directory, 1954. 

Organizations, and individuals appearing before the C?. 
who claim the taxes are too low advance the theory that 1r 
a natural resource and that every ton shipped out of the sta 
as tnes are concerned, is gone forever; that foreign corporati 
been and presently are making large profits irom Minnesot 
and conclude therefore that iron ore, whether mined or 
should be tued at a higher rate than any other property. 

Up to 1921 the only tax paid on iron ore was the ad val 
Under this law iron ore was assessed at 50% of its full and t 
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TAX !EVALUATION 

.I~ the _preceding sections we have explained the law and the ad­
~IStration of the a4 valorem, occupation and royalty taxes imposed 
on iron ore, Th~ following table is a compilation of the taxes paid and 
the tonn:ige o~ iron ore produced by the mining companies from 1914 
to 1953 mclus1ve: 

TABLE NO. 11 

Total 
IRON ORE TAXES Tonnage of 

Iron Ore 
AdValorem Occupation Royalty Total Produced,0 

1 2 8 4 

19H-1915 .. , .. , .$ 13,935,202 .............. ....... .., .... $ 13,935,202 55,411,561 
1916-1920 •.• , • • • 70,168,134 
1921 ............ 18,18:l,156 $ · · 2,2ss:a2a ·········· 70,168,134 206,588,420 

1922 ............ 18,411,500 3,440,597 
. .... t••··· 20,423,484 17,495,578 

1923 ............ 19,655,268 6,126,443 $. i,027:847 
21,852,097 28,770,120 

1924 ............ 
26,809,558 44,843,457 

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 1,228,626 364,129 19,258,887 16,206,453 
1935 •••••••H••• 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 32,601,'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 431322 4,888,964 865,926 22,186,212 31,'789,650 
1940 : ........... 15:579:856 6,387,700 1,107,914 ;!3,0_75,470 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 1,888,845 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 59,967,7&1 

1948 ............ 13,257,828 11,762,769 1,907,354 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** 1,896,474** 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:ao9,99s•• 41,820,073•• 63,374,126 

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 true purposes. 
** These :figures include the additional 1% Veterans' Compensation Fund. 
Authority for tax figures: :Minnesota Department Taxation, 
Authority for tonnage: Minnesota :Mining Dlrector;v, 1964, 

Organizations and individuals appearing before the Commission 
who claim the taxes are too low advance the theory that iron ore is 
a natural l'esource and that every ton shipped out of the state, so far 
as taxes are concerned, is gone forever; that foreign corporations have 
been and presently are making large profits from Minnesota iron ore 
and conclude therefore that iron ore, whether mined or unmined, 
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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TAX EVALUATION 

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 sti:ong 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 Valorew 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 afilrmative 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 do not result from any sacrifice or effort on the part 
Thus it is contended that they should be singled otit f 
cially heavy taxation. The diminishing-value theory is 
argument that has been advanced for higher taxation of 
resources than for other real estate. According to this ar 
mineral resources do not reproduce themselves. and the 
is depleted through removal from the ground. Hence the J 
tion for heavier taxation. 

"Upon examination, the arguments for imposing heav· 
upon mineral resources than upon other real estate are 
vincing. The fact that mineral resources are a natural 
is admitted, but it is also true that the original surface l 
at least to some extent, superior human skills are natura 
ments. Economic surpluses arise from the utilization of a 
of production - land, labor, and capital - not just fro 
resources. In our modern economy, economic surpluses 
pression in net income, or that part of the accounting c ' 
net income which the economist calls profit. Income a 
from natural heritages of whatever type are generous! 
by federal and state income taxes. It might also be a 
the hazards and risks of discovering and recovering m 
sources are greater than those that attach to most otbe 
heritages." 

We acknowledge our ineptitude to discuss economics bu 
der if the people who assert "that every ton of iron o hip · 
the state is gone forever as far as taxes are concerned, h 
any thought to the fact that a certain percentage of tha 
after it is fabricated into steel, with a value much higher t 
as iron ore, comes back to the State of Minnesota as au 
tractors, farm machinery of all kinds, hardware, outboar 
engines of all types, structural steel used in the construction 
office buildings and industrial plants, airplanes, boats, pip~ 
plants, nails, fencing and other items too numerous to menti 
becomes taxable. 

We also wonder if they have given any thought to the fa 
trust funds derived from the occupation tax and from the s. 
ore on State-owned lands amounting to millions of dollars 
annually, remain permanently in the State of Minnesota. 

Due to the fact that Minnesota has dominated the pro 
iron ore in the United States, a comparison of iron ore taxe 
sota with any other state is meaningless. However, the stat 
and Oklahoma are endowed with an abundance of oil, whi 
natural resource comparable with iron ore. The following t 
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and do not result from any sacrifice or effort on the part of man. 
Thus it is contended that they should be singled ou.t £or espe­
cially heavy taxation. The diminishing-value theory is another 
argument that has been advanced for higher taxation of mineral 
resources than for other real estate. According to this argument, 
mineral resources do not reproduce themselves and their value 
is depleted through removal from the ground. Hence the justifica­
tion £or heavier taxation. 

"Upon examination, the arguments for imposing heavier taxes 
upon mineral resources than upon other real estate are not con­
vincing. The fact that mineral resources are a natural heritage 
is admitted, but it is also true that the original surface land and, 
at least to some extent, superior human skills are natural endow­
ments. Economic surpluses arise from the utilization of all factors 
of production - land, labor, and capital - not just from mineral 
resources. In our modern economy, economic surpluses :find ex­
pression in net income, or that part of the accounting concept of 
net income which the economist calls profit. Income advantages 
from natural heritages of whatever type are generously tapped 
by federal and state income taxes. It might also be added that 
the hazards and risks of discovering and recovering mineral re­
sources are greater than those that attach to most other natural 
heritages." 

We acknowledge our ineptitude to discuss economics but we won­
der if the people 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 thought to the fact that a certain percentage of that iron ore, 
after it is fabricated into steel, with a value much higher than it had 
as iron ore, comes back to the State of Minnesota as automobiles, 
tractors, farm machinery of all kinds, hardware, outboard motors, 
engines of all types, structural steel used in the construction of homes, 
office buildings and industrial plants, airplanes, boats, pipes, heating 
plants, nails, fencing and other items too numerous to mention, which 
becomes taxable. 

We also wonder if they have given any thought to the fact that the 
trust funds derived from the occupation tax and from the sale of iron 
ore on State-owned lands amounting to millions of dollars and growing 
annually, remain permanently in the State of Minnesota, 

Due to the fact that Minnesota has dominated the production of 
iron ore in the United States, a comparison of iron ore taxes in Minne­
sota with any other state is meaningless. However, t~e sta~s ~f Texas 
and Oklahoma are endowed with an abundance of oil, 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 

Year Tonnage 

1948 . . . . . . • . . . 65,013,706 
1949 . . • . • • . • . . 55,223,161 
1950 •.•.•...•. 64,922,685 
1951 .•..••.••. 78,407,263 
1952 .•. , .•.... 63,374,126 
1953 • . . • • • . . . . 79,083,000 

Source: Department o! Taxation. 

OKLAHOMA OIL 

Fiscal 
Year Barrels 

1948-49 •.••••. 158,031,547 
1949-50 •.•. , , .150,861,008 
1950-51 ••.••.. 175,836,819 
1951-52 •.. , •.. 186,903,632 
1952-58 •••. , .. 194,888,518 

Source: Oklahoma Tax CQmmiasioner, 

TEXAS OIL 

Year Barrels 

1948 ..•..•.... 863,112,410 
1949 ........ , . 879,617,458 
1950 ..••.•.•.• 738,145,493 
1951 ......•..• 939,307,991 
1952 •.•...•.•. 992,907,619 
1953 ••••••..•. 995,500,707 

Source: Comptroller of Public Accounto, 

Value at Mouth 
of Mine 

$ 220,025,130 
224,813,716 
289,848,383 
381,339,034 
336,296,147 
465,974,787 

Value- (Surface 
of Well) 

$ 402,866,754 
384,289,715 
448,044,092 
475,700,536 
497,105,997 

Value- (Sui:face 
of Well) 

$2,226,830,017 
2,269,373,041 
1,891,505,391 
2,423,414,616 
2,561,701,657 
2,710,876,870 

Occupation and Percent of 
Royalty Tax Value 

$ 13,670,128 5.75 
16,550,574 7.3 
20,719,136 7.1 
29,029,836 7.6 
23,098,832 6.8 
33,797,317 7.25 

Percent of 
Tax Value 

$ 20,141,792 4.9 
19,211,019 4.9 
22,400,502 4.9 
23,779,070 4.9 
24,853,648 4.9 

Percent of 
Tax Value 

$ 85,795,211 3.8 
87,435,848 3.8 
81,368,499 4.3 

110,087,654 4.5 
117,804,900 4.6 
124,700,336 4.6 

In Minnesota companies or individuals engaged in mining iron ore 
do not pay a state income tax, but they pay an occupation and royalty 
tax at 12%, which is much higher than the rate under the income tax 
law. J t has been suggest~d to the Commission that the mining com· 
panies should pay on the mcome 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. l3·A 

OLIVER IRON MINING DIVISION 
COMPARISON OF OCCUPATION TAX PAID ON 1952 Ml 

IRON ORE OPERATIONS WITH TAXES THAT WOULD • 
BEEN PAID UNDER STATE INCOME TAX LAW 

1. OCCUPATION TAX 

Number )lforketable 
of Mines Tonnage 

Market 
Value 

Statutory and 
Non-Statutory 

Dequctions 

Value for Total Gross Ta 
Tnx or Before 

Grose l'rollt Labor Credit 

31 33,064,938 $293,017,554 $164,772,908 $128,244,646 

2. TAX UNDER STATE INCOME TAX LAW, WITJIOUT ALLOWANCE OF 
FEDERAL TAX AT 52%** 

6,3%• of $128,244,646 .................................. $8,079,412 , 

3. TAX UNDER STATE INCOME TAX LAW, ALLOWING FEDERAL TAX 
6.3%* of ($128,244,646 minus (52% X $128,244,646)) .... $3,878,118 

• 0,3% for Veterans' Compensation (6% x 6% equnla 0,3%,) 
•• Compu??d without special Teference to the Excess ;profits Tnx; on the aasumptl 
the operations here couaidered are subject to the Excess P.rofito Tmc. 

(Normal rate, 80%; SUl'trut :rnte, 22%; Total-62%) 

TABLE NO. 13·8 

JONES AND LAUGHLIN 
COMPARISON OF OCCUPATION TAX PAID ON 1952 M 

IRON ORE OPERATIONS WITH TAXES THAT WOULD 
BEEN PAID UNDER STATE INCOME TAX LAW 

1. OCCUPATION TAX 

Number Marketable 
of Mines Tonnage 

6 2,220,256 

Market 
Value 

Statutory and 
Non-Statutory 

Deductions 

$19,562,502 $12,848,689 $6,713,813 

2, TAX UNDER STATE INCOl.',iE TAX LAW, WITHOUT ALLOWANCE 
FEDERAL TAX AT 52%** 

6,3%• of $6,713,813 .............. , ........................ $422,96 

3. TAX UNDER STATE INCOME TAX LAW, ALLOWINClFEDERAL T 
6,3% 0 of ($6,713,813 minus (52% X $6,713,813)) .......... $203,02 

• 0,8% for Veterans' Compensation (6% x 6% equals 0,8%,) 
•• Computed without special reference to the Excess Profits Tax, on the aasum 
the operations here considered are subject to the ;Excess Profits Tax, · 

(Normal rate, 80%: Surtax rate, 22%; Total-52%) 
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gaged in mining iron ore 
.n occupation and royalty 
ate under the income tax 
on that the tnining. com-

g companies would pay 

' l " 

TAX EVALUATION 

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-Statutory Tax or Before 
of Mines Tonnage Value Deductions Gross Profit Labor Credit 

31 33,064,93!1 $293,01'1,554 $164,'772,908 $128,244,646 $15,389,357 

2, TAX UNDER STATE INCOME TAX LAW, WITHOUT ALLOW~CE 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%0 
6.3%* of ($128,244,646 minus (52% X $128,244,646)) •••. $3,878,118 

o 0.3% for Veterans' Compensation (6% x 6% equals 0,3%.) 
oo Computed without special 1:eference to the Excess Profits Tax, on the assumption that all of 
the operations here co1111ldered are subject to the Excess Profits Tax. 

(Nonnnl rate, 80%; 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 
Statutory and Valuefor Total Gross Tax Amount 

of Labor 
Number Marketab1e Mnrket Non-Statutory Tnxor 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 ST.ATFJ INCOME TAX LAW, WITHOUT ALLOWANCE OF 
FEDERAL TAX AT 52%•• 

6.3%• of $6,713,813 •...•••.•••.••.•..• , ................... $422,969 

Credit 

$126,660 

3, TAX UNDER STATE INCOME TAX LAW, ALLOWING FEDERAL TAX AT 52%
00 

6.3%• of (~6,713,813 minus (52% X $6,'713,813)) ..••...••• $203,024 

• 0,3% for Veterans' Compensation (5% x 6% equals 0,3%,) 
•• Computed without special reference to the Excess Profits True, 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%) · 

197 



TAX EVALUATION 

TABLE NO. 13-C 

ClEVfElAND-CllfFS 
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 Mat"ketable 
Statutory and 
Non-Statutory 

Deductions 

Value for Total Gross Tax Amount 
Market 
Value 

Tax or Before of Labor 
of Mines Tonnage Gross Profit Labor Credit Cre!lit 

6 1,839,002 $15,895,493 $12,202,631 $3,692,862 $443,143 

2. TAX UNDER STATE INCOME! TAX LAW, WITHOUT ALLOWANCE OF 
FEDERAL TAX AT 52%0 

6,3%* of $3,692,862 ....................................... $232,650 

$141,598 

3. TAX UNDER STATE INCOME TAX LAW, ALLOWING FEDERAL TAX AT 52%** 
6,3%* of ($3,692,862 minus (52% X $3,692,862)) .......... $111,672 

• 0,8% for Veterans' Compensation (5% x 6% equals 0,8%.) 
•• 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, 80%: Surtax rate, 22%; Total-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 Gross Tax 

Number Marketable Market Non-Statutory Tax or Before 
of Mines Tonnage Value Deductions Gros/J Profit Labor Credit 

17 9,553,653 $81,174,570 $61,873,357 $19,301,213 $2,316,147 

2. TAX UND'.ER STATE INCOME TAX LAW, WITHOUT ALLOWANCE OF 
;FEDERAL TAX AT 52%0 

6.3%* of $19,301,213 . , ...•.•••...••.•.........••••• , ••. $1,215,976 

Amount 
ofL.abor 
Credit 

$542,938 

3, 'l'AXtrNDER STATE lNCOME! TAX LAW, ALLOWING FEDERAL TAX AT 52%** 
6,3%• of ($19,301,213 minus ($19,301,213 X 52%)) ....... $ SB2,409 · 

• 0,3% for Veterans' Compensation (G%x 6% equals 0,8%,) 
•• 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-02%) 
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TABLE NO. 13-E 

PICKANDS-MATHER-AFFILIATES 
COMPARISON OF OCCUPATION TAX PAID ON 1952 M 

IRON ORE OPERATIONS WITH TAXES THAT WOULD 
BEEN PAID UNDER STATE INCOME TAX LAW 

1, OCCUPATION TAX 

Number Marketable Market 
Value 

Statutory and 
Non•Stntutory 

Deductions 

Value .for Total Gross Tn 
Tax or Before 

of Mines Tonnage Gross Profit Labor Credi 

14 8,540,935 $74,762,002 $51,766,853 $22,995,149 

2. TAX UNDER STATE INCOME TAX LAW, WITHOUT ALLOWANCE 
FEDERAL TAX AT 52%•* 

6.3%* of $22,995,149 .•• ., •.• , ., .. ., .. ., ... , ........ , .... $1,448,69 

3. TAX UNDER STATE INCOME TAX LAW, ALLOWING FEDERAL T 
5;3%• of ($22,995,149 ntlnus (52% X $22,995,149)) ••.••• ,$ 695,87 

* 0,8% for Veterans' Compensation (5% x 6% equals 0.8%,) ; 
•• Computed without special reference to the Excess Profits Tax, on the assump 
the operations here considered are subject to the Excess Profits Tax. 

(Normal rate, 30%1 Surtax tnte, 22%; Total-52%) 

TABLE NO. 13-F 

All MINING COMPANIES IN MINNESO 
',, 

COMPARISON OF OCCUPATION TAX PAID ON 1952 
IRON ORE OPERATIONS WITH TAXES THAT WOULD 

BEEN PAID UNDER STATE INCOME TAX LAW 

1. OCCUPATION !!.'AX 
Statutory and Vnluetor Total Gross T 

Number Marketable Market Non-Statutory Taxor .Before 
of Mines Tonnage Value Deductions GtossProfit Labor Credi 

101 62,042,620 $543,093,380 $347,816,668 $195,276.712 

2, TAX UNDER STATE INCOME TAX LAW, WITHOUT ALLOWANCE 
FEDEJ;?AL TAX AT 52%"* 

6,3%* of $195,276,712 ..... , .............. ,, ............ $12,302,4 

3, TAX UNDER STATE INCOME TM LAW, ALLOWil\l'S FEDERAL T 
. 6,3%* of ($1!!5,276,712 minus (52% X $195,276/112)) .... $ 5,905,1 

• 0,8% for Veterans' Compensation (5% x 6% equals 0,8%.) 
•• Computed without special reference to the Excess Pxofits Tax, !ID the assum 
the operations here considered are subject to the Excess Profits Tax, 

(No'rmnl rate, 30%1 Surtax rate, 22%; Total-52%) 
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TABLE NO. 13~E 

PICKANDS-MATHER-AfflUATES 
COMPARISON OF OCCUPATION TAX PAID ON 1952 MINNESOTA 

IRON ORE OPERATIONS WITH TAXES THAT WOULD HAVE 
BEEN PAID UNDER STATE INCOME TAX LAW 

l. OCCUPATlON TAX 
Statutory and Yalu11for 'rotul Gross Tn."< 

Number Marketable :Market Non-Statutory Tax or. Betore 
of Mines Tonnage Value Deductions Gross Profit 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%** 

6.3%* of $22,995,149 ............ , ....... , .• , •• , ..... , .. ,ljll,448,694 

AmQunt 
of Labor 
Credit 

$348,045 

8, TAX UNDER $TATE INCOME 'l'AX LAW, ALLOWING li'EDERAL TAX AT 52%•0 

6.3%* of ($22,995,149 minus (52% X $22,995,149)) .. , .... $ 695,373 

• 0,3% for Veternna' Compensation (6% x Go/,) .equals 0.3'fo,) 
*" Computed mthout special reference to the Excess Profits Tax, on the assumption that all of 
the operations here ~onsidered are subject to the Ei.cess l'rofits Tax. 

{Normal rate, 30%: Surtax rate, 22%t 'l'otal-52%) 

TABLE NO. 13-F 

ALL MINING COMPANJES 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 fol:' irotal Gross iru Amount, 

:Number Marketable Marlcet Non-Statutory 'l'ax<lr Before of Labor 
of Mines 'l'onnage Value Deductions Gross J;'rotit Labo):' Credit Credit 

101 62,042,620 $543,093,380 $347,816,668 $195,276,712 $23,433,205 $2,644,369 

2. 'l'Ax UNDER S'l'ATE INCOME TAX LAW, WITilOUT ALLOWANCE OF 
FElPERAL 'l'AX AT 52%*• . a 

6,3%* o:I: $195,276,712 ...... ., .......................... $12,302,4 3 

3. TAX UNDER STATE INCO:ME TAX LAW, ALLOW.ING FEDERAL TAX AT 52%•
0 

. 6,3%* o:f ($195,276,712 nunu.s (52% X $195,276,712)) .... $ 5,905,168 

• 0.3% for Veterans' Compensation (6% x 6% equnll! 0.8%:> . 
_.,. Computed without special refe:r;encle to the Excess Profits Tax, on the assumption tbat all of 
the operatiQna here considered are subject to the El.cells Profits Twc, . 

{Normal rate, 30%; Surtax rate, 22%; total-52%) 
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TAX IEVALUATIOH 

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) 

,Amount 
62,042,620 Tons 

Per Ton 

1. Combined Gross Income, •.•... ,......... $336,296,147.00 $5.42040 
(Value of Iron Ore at Mouth of Mine) 

2. Less: Cost of Mining . • . • . . . . . . . • • . . . . . . • 141,019,435.00 2.27294 ----'--'-~;...._---'----'-

3. Balance . . .. .. • . . . . . • . .. .. . . . . . . . . . • . . . . $195,276,712.00 $3.14746 
4. Less: Ad V alorem Taxes 

on operating Mines ......• $12,687,657.00 
Less Tax allowed on 

tonnage produced . . . • . 1,866,044.00 
5. . ...........•.............. $10,821,613.00 _ __.;~;:c;...,.~~----;:.;......._;;:; 10,821,613.00 .17442 

$184,455,099.00 $2.97304 6. Balance ..••........•. , ..............••. 
7. Less Occupation Tax .......... $23,433,205 
8. Less Labor Credits............. 2,644,369 
9, Actual Occupation Tax .•..•.... $20,788,836 __ ~.....;;.,~.;.:;.c..--~::.: 20,788,836.00 .33507 

$163,666,263.00 
$ 2,309,996.00 10. Less Royalty Tax ...•.....••....••....•.. _ _;:_-=;:...;.;:.!.:;.c;..:..:..::..:c.... 

11. Net Profit before Allowance for Depletion 
and Federal Income Taxes ........•...•..• 

12. Less: Percentage Depletion (15% of Gross In-
come) (As permitted under the Fed. 

$161,356,267.00 

$ 50,444,422.00 

$110,911,845.00 

Income Tax Law) ... , .......•....... 
13. Net Profit before Provision for Federal _ _;:_c:.=..,_::.;;..::;=::;;.:..=. 

Income Taxes ..........•.............. 

57,668,659.00 
$ 53,243,186.00 

14. Provision for Federal Income Taxes 
(52% of Net Income Less $5,500.00) ..•.. __ ::.=::..::.=.:== 

15. Net Profit .•..........•. , •.........•.•.. 

.03723 

$2.60074 

$ .81307 

$1.78767 

.92950 
$ .85817 

NoTE: A, No credit has been allowed for $5,070,602 ad v11lorem truces :Paid on reserve 11ropertfes. 
B. No credit hllB been allowed for Federal Excess Profits Tax. 
c. Certain administrative expense baa not been allowed. 

EXPLANATION OF NUMBERED FIGURES ON TABLE NO. 14 

1. This figure was arrived at by talting 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 represents the cost of mining, including wages for labor, 
fuel, power, depreciation on equipment and all items of expense 
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allowable in computing the occupation tax, in extract' 
from the mine and making it merchantable iron ore. 

3. This figure represents the amount upon which the gro 
tion tax. is computed. 

4, The figure $12,687,657.00 represents the taxes on rea 
sonal property ( ad valorem taxes) paid by the mining 
on all operating mines. In computing the occupatio 
State only allows the ad valorem tax on the ratio of or 
to the ore in the mine and for the year 1952, $1,866, 
allowed. This amount is included in the cost of mining 
No. 2. 

5. This simply represents the difference between the 
tax.es paid on the operating mines and what has been 
allowed and included in the cost of mining shown a 

6. This represents the profit after allowing the ad val 
which were disallowed in computing the occupation t 

7. This is the actual computation of the gross occupatio 

8. This is the amount of labor credits actually allowed o 
occupation tax. 

9, This is the amount of occupation tax after deduc 
amount of labor credits. 

10. This represents the amount of-royalty·taxes Q'd .. on 
moved from the ground. 

11. This represents the net profit on·all the iron ore pro 
deducting depletion and the federal income taxes. 

12. This figure represents the depletion allowance unde · 
income tax law on item No. 1. 

13. This item represents the net profit before deductin 
income taxes. 

14. This figure is the amount of the federal income taxes 
and surtax, but excluding excess profits tax. 

15. This represents the net profit on all operating mine 
1952, after deducting all of the ite:ms from No. 2 
elusive. 

On the basis of the foregoing computation, th7 estil;1a 
ton of 85.8 cents is the average of all the operating mm 
for the year 1952. Some mines operated on a smaller P 
some had a larger profit, but the table reflects the aver 
ton on the production of iron ore. 

201 



· ting mines in the State 
ble. 

.Amount 

. 141,019,435.00 
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10,821,613.00 
$184,455,099.00 
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$5.42040 

2.27294 
$3.14746 

.17442 
$2.97304 

.33507 

$ 2,309,996.00,,; .03723 

$2,60074 

$ .81307 

$1.78767 

57;668,659,00 .92950 
$ 53,243,186.00 $ .85817 

ON TABLE NO. 14 

e tonnage and chemical 
erating mine, computing 
en deducting the trans­
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the tonnage averaged 
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TAX EVALUATION 

allowable ~ computing ~he ?ccupation tax, in extracting the ore 
from the mme 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 l'epresents 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. 

15. This represents the net profit on all operating mines for the y~ar 
1952, after deducting all of the items from No. 2 to No. 14 m­
clusive. 

On the basis of the foregoing computation, th~ esth?ate~ profit per 
ton of 85.8 cents is the average of all the operatmg mmes m the state 
for the year 1952. Some mines operated on a smaller profit per ton; 
some had a larger profit, but the table reflects the average profit per 
ton on the production of iron ore. 
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TAX EVALUATION 

The assessed value of iron ore for ad valorem taxes is higher than TABLE NO. 15 
on any other class of property. The occupation and royalty tax of 

Other ··~~· 

12 % is higher than the rate under the income tax laws or the railroads' Washed Than Washed• 
gross eamings tax law. The severance taxes on iron ore are higher ..,. ... ., ., 

f\!l percentage-wise on the value at the mouth of the mine than the sever- "' ., 
3~ "' :Sf r:: r:: 

ance taxes on the value of oil at the smface of the well in Texas and @ 0 
c~ JJ~ ~] E< 

Oklahoma. "' "' ti 8 ... "' """ ., 
]..,~ $ 0 0 r:: 0 or:: ' .., ... 

*8 
... 

*8 00 

It appears from the foregoing that iron ore, whether mined or un- t:i 0 E-10c.'! 

Prior mined, is taxed by Minnesota at a higher rate than any other property 1907 .... 0 0.0 0 0.0 0 or business. 1907-

It is obvious that the State ~f Minnesota has formulated its tax 1910 .... 668,136 100.0 0 0.0 668,186 106 
1911. •.. 1,978,837 100.0 0 o.o 1;978,387 2 

program on iron ore on the theory that natural resources should be 1912 .•• , 2,875,769 98.0 215,585 7.0 8,091,854 
1913 •... 1,967,632 87.5 281,625 12.5 2,249,257 8 taxed on a more onerous basis than any other type of property. An 1914 .... 1,881,504 90.9 182,838 9.1 2,014,837 2 

analysis of all the information obtained leads to the conclusion that 1915 .... 2,956,812 99.6 11,805 0.4 2,968,617 8 
the taxes imposed on the iron ore- industry have been equitable. The 1916 ...• 4,072,420 96.2 162,290 3.8 4,234,710 4 

1917 .... 4,870,234 96,8 148,590 8.2 4,513,824 4 future policy of the State for taxing iron ore must take into considera- 1918 .... 4,655,198 94. 7 260,290 5.8 4,915,488 
tion severalfactors, to-wit: 1919 .••. 4,570,863 99.8 7,582 0.2 4,578,895 

192() .... 4,973,497 98.8 59,971 1.2 5,033,468 
1. Reserves of iron ore 1921. •.. 3,084,588 99.1 26,298 0.9 3,060,881 

2. Competition from domestic and foreign ores 1922 ...• 4,683,906 93.4 332,87tl 6.6 5,016;782 8 
1923 .... 7,202,894 94.6 409,564 5.4 7,612,458 4 

3. St. Lawrence Seaway ~ 1924 .... 4,852,828 91.0 478,456 9.0 5,331,284 3 
1925 ••.. 6,177,417 94.1 389,716 5.9 6,567,138 8 

4. Taconite development ~. .,, 
1926 .... 5,288,071 95,l 269,804 4.9 5,557,875 4 

5~ Availability of scrap 1927,.,. 4,766,997 94.0 305,688 6.0 5,072,685 8 
1928 .•.• 5,296,789 90.7 544,286 9.3 5,841,075 :~· .. ~ ;,. .. ·c:o~.ec~·;:c·_-::'-' ~.:::. _,::..· 

692,241 10.5 g~~l~:!38 On May 1: 1953, the regular merchantable iron ore reserves were ,; 1929 ..•. 5,874,028 89.5 
1980 •.•. 4,947,841 78.0 1,891,759 22.0 estimated at 9151183,000 gross tons. See Table No. 2 showing the 1931. ... 3,171,035 85.8 525,154 14.2 3,696,189 

character of the xeserves. 1932 .... 266,282 91.0 26,176 9.0 292,458 
1933 .. ,. 2,331,828 74A 803,329 25,6 8,134,657 

During the year 1953, 81,511,479 gross tons were shipped from 1984 .... 2,656,815 77.2 788,726 22.8 8,440,041 
1Vfinnesota. Of this tonnage, 27,002,275 tons were concentrates, or 1935 ..•. 3,764,888 73.0 1,389,186 27.0 5,153,574 

1936 .... 6,698,102 86.2 1,071,399 18.8 7,764,501 
33% of the tot.al. There is no doubt that the direct shipping ore is 1937 .... 7,484,375 77.2 2,207,716 22.8 9,692,091 
diminishing and the concentrates from low grade ore are increasing. 1988 .... 2,235,037 79.1 591,407 20.9 2,826,444 

1989 .. ,. 4,609,615 '74.1 1,611,748 25.9 6,221,363 
The following table shows the increase in the ratio of concentrates 1940 .••• 7,280,091 78.5 1,977,590 21.5 9,207,681 

to the total production~ 1941. .•. 11,859,036 80.6 2,854,310 19.4 14,718,346 · 
❖ 1942 .... 14,268,146 79.4 3,697,070 20.6 17,965,216 

1943 .... 12,606,056 81.6 2,848,054 18.4 15,454,110 
1944 •••• 12,382,746 82.1 2,696,074 17.9 15,028,820 
1945 •..• 12,222,223 79,1 3,288,620 20.9 15,460,843 
1946 . .,, 9,710,807 82.4 2,068,771 1'7.6 11,779,078 
1947 .... 18,421,966 80.4 3,281,568 19.6 16,703,584 

<J, 1948 .... 14,466,947 80.4 8,516,420 19.6 17,983,867 
1949 .... 12,597,107 74.9 4,211,995 25.1 16,809,102 

,. 1950 •••. 13,056,077 65.6 6,841,058 34.4 19,897,135 
1951. ... 14,832,688 62.4 8,637,687 8:7.6 22,970,325 
1952 .... 10,960,437 55.8 8,686,749 44.2 19,647,186 
1958 ..•. 15,250,110 56.5 11,752,165 48.5- 27,002,275 

TOTALS. 294,571,170 78.3 81,484,131 21.7 a76,055,so1 2,0 
tell gnetlte toncentra • Includes j/gged, hi-density and other (Cl.'avlty concentra , ma · 

dried ore, dried <>re and taconite magnetic concentrlltes, · 
Source: Mlnnesota Mlnlllll' Dfrectoey, 191i4. 
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TAX EVALUATION 

truces is higher than TABLE NO. 15 
and royalty tax of 

laws or the railroads' Washed 
Other 

n iron ore are higher 
Thim Washed• 

..., 

_ min.e than the sever- gJ Ill gJ '.a-a .. :ae .. :aj the well in Te:xas and 
i:: i:: ll 

.,., ,!;~a 
~ ~ 

.,.., i:: 

~1: ~r:: e;f~ Bt,9 

" 
Ill .... ~ .. ., 

38~ ] !:i ~ gi;.l .. "' ~~ fil 0 0 r:: 0 
"• ' .., ... *8 ... 

*8 ~~e :a 0 O~Q.I 

whether mined or un- I>< C C 0 .. 
*~cl Ol;!J f-iflll;l) 

an ~ny other property Prior 
1907., .. 0 0.0 0 0.0 0 148,247,423 o.o 
1907-

as formulated its tax 
191Q .... 668,186 100.0 0 0.0 668,136 106,968,014 0,6 
1911. ... 1,978,337 100.0 0 0.0 1,978,837 28,386,127 8.5 

resources should be 1912 .••• 2,875,769 93.0 215,585 7.0 3,091,854 34,195,682 9.0 E 

type of property. An 1913 ... , 1,967,632 87.5 281,625 12.5 2,249,257 36,889,962 6.2 f ~ 

1914 .. ,. 1,831,504 90.9 182,883 9.1 2,014,337 23,352,360 8.6 ~-
the conclusion that 1915 .... 2,956,812 99.6 11,805 0.4 2,968,617 32,618,653 9.1 i 

e been equitable. The 1916 •... 4,072,420 96.2 162,290 3.8 4,234,710 46,189,617 9.2 h 

st take into considera- 1917 .... 4,370,284 96.8 - 148,590 3.2 4,518,824 45,398,882 9.9 
f•i 
' 

1918 •••• 4,655,198 94.7 260,290 5.3 4,915,488 44,070,710 11.2 i, 
ft 

1919 .... 4,570,863 99.8 7,532 0.2 4,578,395 34,791,866 13.2 ii 

1920 •••. 4,973,497 98.8 59,971 1.2 5,038,468 40,348,663 12.5 
u 
j; 

1921. •.• 3,034,583 99.1 26,298 0.9 3,060,881 17,708,789 17.3 
·i 

H 
1922 ..•. 4,688,906 93.4 382,876 6.6 5,016,782 30,772,162 16,3 11 

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 5,381,284 31,589,464 16.9 !) 
... .,:, 1925 •..• 6,177,417 94.1 389,716 5.9 6,567,138 38,841,968 16.9 f'. 

1926 .••• 5,288,071 95.1 269,804 4,9 5,557,875 41,919,575 18.3 
1927 .... 4,766,997 94.0 305,688 6.0 5,072,685 36,504,854 13.9 

,_ 
Jj 

1928 .... 5,296,789 90.7 544,286 9.3 5,841,075 39,167,842 14.9 1 • 

H 
ore reserves were -. 1929 •••• 5,874,028 89.5 692,241 l<J.5 --6,566,269 47,478~167 13.8 n 
o. 2 showing the 1930 .... 4,947,841 78.0 1,891,759 22.0 6,339,600 34,881,010 18.2 u 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 9.0 292,458 2,250,200 18.0 n 
' s were shipped from 

1933., •• 2,381,328 14.4 803,829 25.6 8,184,657 14,953,168 21.0 p 
1934, .•. 2,656,315 77.2 788,726 22.8 3,440,041 15,967,819 21.5 fl 

were concentrates, or 1935 •••• 3,764,388 73.0 1,389,186 27.0 5,153,574 20,532,222 25.1 ll 

· direct shipping ore is 1936 ..•• 6,693,102 86.2 1,071,399 13.8 7,764,501 33,829,341 28.0 f 5 

~e ore .are increasing. 
1937 .... 7,484,375 77.2 2,207,716 22.8 9,692,091 49,161,064 19.7 ,, 
1938 .... 2,235,037 79.1 591,407 20.9 2,826,444 14,815,811 19.1 i1 

~ ratio of concentrates 
1939 .... 4,609,615 74.1 1,611,748 25.9 6,221;863 33,022,890 18.8 

'\ 
1940 ••.. 7,230,091 78.5 1,977,590 21.5 9,207,681 48,949,322 18.8 
1941. ... 14,713,846 · 64,060,726 23.0 '. ~ 

ll,859,036 80.6 2,854,310 19.4 H 1942 •.• , 14,268,146 79.4 3,697,070 20.6 17,965,216 75,299,667 28.9 

1943 .•.. 12,606,056 81.6 2,848,054 18.4 15,454,110 69,971,276 22.1 ii 
1944 ...• 12,332,746 82.1 2,696,074 17.9 15,028,820 66,586,264 22.6 'I 

l! 
1945 .••. 12,222,223 79.1 3,288,620 20.9 15,460,843 62,830,572 24.6 vi 
1946,,., 9,710,307 82,4 2,068,771 17.6 11,779,078 50,010,067 23.6 

1947 .•.• 13,421,966 80.4 3,281,568 19.6 16,708,534 63,517,l90 26.3 
it 1948 .... 14,466,947 80.4- 3,516,420 19.6 17,988,367 69,108,906 26.0 

1949 .•.• 12,597,107 74.9 4,211,995 25.1 16,809,102 56,825,957 29.6 
.,. . 1950 .... 13,056,077 65.6 6,841,058 34.4 19,897,185 65,381,865 30.5 

1951, ••. 14,332,688 62.4 8,637,637, 37,6 22,970,325 79,068,689 29.1 

1952 •.•• 10,960,437 55.8 8,686,749 44.2 19,647,186 64,719,898 30.4 

1953, ... 15,250,110 56.5 11,752,165 43.5 27,002,275 81,511,479 33.1 

TOTALS • 294,571,170 78.3 81,484,131 21.7 876,055,301 2,099,656,041 17.9 . • Includes jigged, hi-density and other irravlty concentrates, magnetlt\! concentrates, sinter, S!nter• 
dried ore, dried ore and taconite magnetic concentrates, 
Source: Minnesota Mfnf111r Directory, 1064, 
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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 quanied 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 concen­
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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Seaboard or Pittsburgh, Pa., at a lower cost per unit 
Minnesota ore, 

The Labrador-Quebec ore can be delivered to the steel 
eastern seaboard cheaper than the Minnesota ore. 
Lawrence Seaway is completed the La'b1adqr-Quebec 
delivered to the inland steel mills of this country as chea 
sota ore. 
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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. 

205 
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CONCLUSIONS - RECOMMENDATI 

DETERMINATION OF TAX BASE 
Conclusion: The use of the market value at Lake Erie ports 

principal factor in determining the base value for computing t 
valorem and occupation tax. is just and fair. Its application · 
mines a higher value and therefore produces more revenue th 
other formula. It has been approved by the Supreme Court. 

Recommendation: It is recommended that the use of the 
value at Lake Erie ports be continued, 

* * * 
RESERVES 

Conclusion: Present figures on reserves of Minnesota iron or 
cate that under normal production the range life of high grade 
shipping ore will be about 30 years. Past experience indicates th 
techniques for beneficiation of low grade ure may subst ' 
lengthen the range life. 

Ore manufactured from taconite is very high grade and a 
material for use in blast furnaces than natural ore. When the t 
plants operate at full capacity and new beneficiating meth . 
crease the utilization of low grade ore, the range life of Mi 
reserves, including taconite, will be prolonged :indefinitely, 

The iron ore :reserves of tha world which will furnish com 
with Minnesota iron ore are those located in Michig -· La 
Quebec, Steep Rock, Michipicoten, all in Canada; and 
South America, 

The present method of estimating iron ore reserves has been, 
ly criticized because more ore has been shipped than was o · 
estimated. 

Local assessors lack the facilities to detennine iron ore rese · 
the value thereof for tax purposes as required by present law.' 
fore, for practical reasons the University School of Mmes es 
the reserves and certifies its findings to the Co:mmissioner of 
who then computes and certifies the values thereof to the, 
auditors as the base for tax levies. The auditors cause the, 
and valuations to be entered on the local assessment boolts, · 

It is impossible to estimate the rese:rves of iron ore in the 
with exactitude. After numerous hearings and consideratio 
dence on the subject, the method of est:unating reserves 
found to be sound and practical, but bas no sanction of law •. 

Recommendation: It is recommended that, for practic 
above referred to and because the present law prescribing the 
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DETERMINATION OF TAX BASE 
~ol?clusion: r:r:he use of. t~e market value at Lake Erie ports as a 

prmc1pal factor m determmmg 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 Minnesota 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 fu..'l'!lish competition 
with Minnesota iron ore are those located in Michigan; Labrador­
Quebec, Steep Rock, Michipicoten, all in Canada; and Venezuela, 
South America. 

The present method of estimating iron ore reserves has been s~vere­
ly criticized because more ore bas been shipped than was origmally 
estimated. 

Local assessors lack the facilities to determine iron ore reserves and 
the value thereof for tax purposes as required by presei:t law. ?-'here­
fore, for practical reasons the University School of Mines estima~es 
the reserves and certifies its :findings to the Commissioner of Taxation 
who then computes and certifies the values thereof to the ~otl;IltY 
auditors as the base for tax levies. The auditors cause the listmgs 
and valuations to be entered on the local assessment books. 

It is impossible to estimate the reserves of iron o~e in ~he groun~ 
with exactitude. After numerous bearings and conSideration of evi­
dence on the subject the method of estimating reserves has been 
found to be sound and practical, but bas no sanction of law. 

Recommendation: It is recommended that, for practical reasons 
above referred to and because the present law prescribing the me

th
od 
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of estimating and evaluating reserves is inadequate, a law be enacted 
placing the duty of estiniating and evaluating reserves upon the Com­
missioner of Taxation in cooperation with the University School of 
Mines and local assessing and taxing 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 o! 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 taxing units will receive a percentage neces­
sary to enable them to provide the additional municipal functions 

brought about by the new industry. 
2. It is recommended that the taconite tax law be amended so that 

the State and local taxing units can determine definitely what property 
is t8.xable and what property is non-taxable under the "in lieu" pro-

visions of the law. 
3 It is recommended that the private railroads of taconite com-

panies be taken out of the "in lieu" provisions of the taconite tax 
law and be truced on a gross earnings basis, the revenue therefrom to 
be appropriately allocated to the local governmental units :into or 
through which such rrolroads operate; that the ta"Jt be at the same 
rate as the gross earnings tax on other. railroads and that the gross 
earnings be deten:runed by assuming a freight rate for the merchan­
dise carried which is the same or comparable to the published tariffs 

of other railroads. 
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4. It is recommended that the private loading docks of tac 
companies be taxed on a gross tonnage basis and revenue there' 
be appropriately allocated to the local taxing units. 

5. It is recommended that the Legislature take note of the 
difficulties of local governmental units in the taconite industry 
brought about by inordinate demands for governmental service 
ing the construction period, and consider such relief as .is approp 

* * * 
COST OF DEVELOPING AND MINING MINNEsor· 

ORE AND COMPETITIVE ORES IN OTHER 
PARTS OF THE WORLD 

Conclusion: Mining companies, being in competition wit 
other, are reluctant to disclose theil: costs. The only states w 
quire reports giving costs are Minnesota and Michigan. While 
gan. is. second only to Minnesota as a producer of iron ore. 
United States1 practically all of its ore is :mined by under· 
methods. Table No. 4 shows that the costs on underground 
tions in Minnesota and Michigan are almost identical. 

The greater part of Minnesota's low cost iron ore has been 
and shipped during the past 50 years. Much of the remainin 
minable only at a substantially higher cost. The ores of La 
Quebec and Venezuela are among those most cheaply mined 
deposits known today. Their long distance £tom tidewater an 
transportation routes will partly offset·Mumesota'il higher. 

cost. * * * 
COMPETITIVE ORES 

Conclusion: For many years Minnesota has furnished ab 
thirds of the iron · ore produced in the United States but r 
velopments in Canad8. and other foreign fields indicate that 
years Minnesota ore will be entering · a highly competitive 
Beginning in 1954 ore from Labrador-Quebec is bei11g delive 
at coastal United States ports and steel mills located from 3 
miles inland; and ore from Venezuela is being delive:red a 
ville, Pennsylvania, Sparrows Point, Maeyland and ~fobile, :· 
The main advantage held by these two foreign fields ·l5 t~e 
of the ore which makes it competitive on an iron utut 
Minnesota's remaining direct-shipping ore and concentrate 

The Commission's studies and on-the-spot inspections o 
new sources of iron ore indicate that future annual imports. 
may be expected to reach a minimum of 15,000,000 tons bYi 
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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 trucing 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 IN 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
gan is second only to Minnesota as a producer of iron ore in the 
United 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 
and shipped during the past 50 years. Much of the remaining ore is 
minable only at a substantially higher cost. The ores of Labrador­
Quebec and Venezuela are among those most cheaply mii-ied of miy 
deposits known today. Their long distance from tidewater and l~n?er 
transportation routes will partly offset Minnesota's higher nnnmg 

cost. 
* * * 

COMPETITIVE ORES 
Conclusion: For many years Minnesota has furnished about two­

thirds of the iron ore produced in the United States but re?ent de­
velopments in Canada and other foreign fields indicate !~at ma few 
years Minnesota ore will be entering a highly compefat~ve market. 
Beginning in 1954 ore from Labrador-Quebec is being delivered both 
at coastal United States ports and steel mills located from 300 to 590 
miles inland• and ore from Venezuela js being delivered at Morns· 
ville, Penns;lvania, Sparrows Point, Maryland and ~obile, ~abama, 
The main advantage held by these two foreign fie}ds J.S t~e hig~ gr8:de 
of the ore which makes it competitive on an iron umt basJ.S · Wl

th 

Minnesota'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 importsb t1h;5;frod 
may be expected to reach a minimum of 15,000,000 tons Y an 
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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 IMPACT 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 going to inland United States 
furnaces via the waterway when completed will be competitive with 
Minnesota ore. 

IMPACT Of NATIONAL DEFENSE 
Conclusion: There can be no doubt 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 m 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 

Conclusions: Hearings on these two subjects did not bring to light 
any facts mdicating a need for legislation at this time requiring per­
mits to drill for minerals and it is apparent that a law exempting new­
ly discovered mineral deposits from taxation for a period of years 
might be unconstitutional. 
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Recommendation: It is recommended that there is no n 
drilling permit law at this time. It is also recommended tha 
no need for a moratorium law and the Commission has grave 
to the constitutionality of such a law. 

* * * 
LABOR CREDIT 

Conclusion: The 1954 production of Minnesota iron ore t 
her 1 is about 36% below that of 19531 the all-time record 
fact alone does not disprove the merits of a specific credit a 
gross occupation tax on high cost ores. Such a credit un 
does help to encourage the mining of such ores although · 
very high production the abnormal dellland largely obscures 

The 1954 decrease in the total production of Minnesota ir 
from an all-time high in 1953 of 79,712,000 tons down t 
mated 50,000,000 tons. There was a sharp :,:eduction in the 
direct shipping ore and straight wash ore. The reduced 
1954 is certain to affect some of the more. marginal low· 
operations even with the labor credit now in effect. Takin 
credit against the tax would close down many more of 
grade ore operations. This would result in heavy losses of jo 
many more men are needed to produce 100,000 tons of pr 
the marginal operations than are needed for producing 10 
of direct shipping or straight wash ore. 

Operators of mines producing only direct shipping re 
wash ore are better able to expand or reduce production 
ing demand than those mining ores tequiling treatmen 
other than ordinary crushing and washing. · 

The lower the profit margin on any low-grade ore op 
greater the chance that it will not be able to run in an 
demand years. Removal of all credit would not only cause 
many jobs but would be detrimental to the conservation · 
which is becoming more vital to the· State of Minnesota 
True conservation calls for an increasing rather than a de 
of the po9rer ores along with the better ores. 

Recommendation; It is recommended that the labor CI 

be retained but limited to underground and high labor 
and taconite operations. * * * 

ARE THE PRESENT TAXES ON IRON ORE TO 
TOO HIGH; OR ARE THEY EQUITABLE. 

Conclusion: The histo:ry of taxation in Minnesota .sho 
ly that iron ore has been taxed on a more onerous basis tha, 
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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. Taking 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 
wash ore are better able to expand or reduce production with chang­
ing demand than those mining ores requiring 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 every year. 
True conservation calls for an increasing rather than a decreasing use 
of the pogrer 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 mines 

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 clear­

ly that iron ore has been taxed on a more onerous basis than any other 
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class of property, The reasons for the higher rate of tax can be traced 
to the premise that iron ore is a natural resource and a diminishing 
asset and should therefore stand a heavier burden of taxation. 

When Minnesota had a monopoly on low cost open-pit iron ore this 
premise may have been justified but conditions have changed. High­
grade ore js 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 irom 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 mote 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 Minnesota's taconite 

mdustries. 
Reconimendation: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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Ge01eral Statistics 
Table No. 16 

CLASSIFICATION OF IRON ORE SHIPMENTS 
FROM MINNESOTA 

MESABI RANGE 

Direct Ore Concentrates 

Year Open Pit Underground .Openl'it Underground 

1892-1900 ... 19,505,000 111885,000 ........... I ,I • l I f ~ ii 

1901-1910 .•. 125,469,000 67,359,000 652,000 16,000 

1911-1920 ••• 208,521,000 89,256,000 34,178,000 973,000 

1921-1930 ••. 217,798,000 60,914,000 52,142,000 1,099,000 

1931-1940 •.• 159,814,000 24,979,000 45,086,000 1,553,000 

1941-1945 ... 232,949,000 11;890,000 70,758,000 740,000 

1946 ........ 34,830,000 918,000 10,561,000 17,000 

1947 ........ 42,592,000 1,689,000 14,794,000 4,000 

1948 •.••••. , 45,899,000 2,168,000 15,965,000 15,000 

1949 ••••.••• 85,859,000 1,759,000 15,076,000 •• ~ • Ii ••• 

1950 ........ 40,461,000 1,872,000 17,722,000 79,000 

1951 ...•••.• 50,967,000 1,718;000 20,517,000 113,000 

1952 ••••.••• 40,625,000 1,369,000 17,343,000 125,000 

1953 .•••.••• 50,275,000 1,234,000 24,315,000 129,000 

Total. •••• 1,305,064,000 278,510,000 339,059,000 

VERMILION RANGE 

1884-1890 ••• (1) 3,223,000 ♦.••······ ········· 
1891-1900 •.. (1) 11,968,000 t•-4••••·•• . .. , .... 
1901-1910 •.. (1) 15,138,000 ...... , .... ~ • i ;,I !I- ~ ' • 

1911-1920 ••. (1) 13,860,000 11-.••····· . ......... 
1921-1930 ••• (1) 14,339,000 ···--··•·· ........ 
1931-1940 •.• 28,000 10,051,000 5,000 69,000 

1941-1945 ••• 52,000 8,843,000 '14,000 67,000 

1946 ........ . ········· 1,330,000 ...... , .... . ....... 
1947 •....•.. ····· ..... 1,430,000 ········· ._. .. , .... 
1948 ••..••.. . .. .. .. .. . 1,560,000 _. ... ,, .... ········ 
1949 .•••.•.. .......... 1,800,000 ·····••t• 11:••····· 
1950 ........ ••••••••• t 1,651,000 . ········ ········ 
1951 •••••••. .......... 1,788,000 ········- ~ It It I I ♦ t t 

1952 ••.•• , • , ····· ...... 1,642,000 . , ....... ...... ~ ... 
1953 •••••..• ······ .... 1,618,000 ······•·► ····••◄• 

80,000 89,236,000 79,000 
Total. ..•. 

(1) Data not available on open pit shipments from early operations of_ Sonnlll'l and 
:Mines nor from milling operations of Section. 80 Mine (1910 to 1928) • 
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~ can be traced General Statistics 
d a. diminishing 
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-pit iron ore tlµs 
.e changed. High-

CLASSIFICATION OF IRON ORE SHIPMENTS 

trates made from 
FROM MINNESOTA 

re iron ore :from V '. ,::;,, MESABI RANGE 

dwindling supply Direct Ore Ctmqentrates 

its of high-grade 

Total 

Year Open Pit Underground .Open Pit 
Shipments 

Underground Gross Tons 

• 1892-1900 ••. 19,505,000 11,885,000 . ........ 31,390,000 ········ 
1901-1910 ••. 125,469,000 67,359,000 652,000 16,000 193,496,000 

1911-1920 .•. 208,521,000 89,256,000 34,178,000 973,000 332,928,000 

ore reserves; 
1921-1930 ••• 217,798,000 60,914,000 52,142,000 1,099,000 331,953,000 

producers; 
1931-1940 , .. 159,314,000 24,979,000 45,036,000 1,553,000 230,882,000 

1941-1945 .•• 282,949,000 11,390,000 70,758,000 740,000 815,837,000 

. esota's taconite 1946 ..••..•• 34,830,000 918,000 10,561,000 17,000 46,826,000 

1947 •••.•.. , 42,592,000 1,689,000 14,794,000 4,000 59,079,000 

on iron ore should 
1948 .•••••.• 45,899,000 2,168,000 15,965,000 15,000 64,047,000 

he State makes it 
1949 ........ 35,859,000 1,759,000 15,076,000 ........ 52,694,000 

1950, ....... 40,461,000 1,872,000 17,722,000 79,000 60,134,000 

e additional reve- ~; 
1951 ........ 50,967,000 1,718,000 20,517,000 113,000 73,315,000 

'ent the additional .,,.,;\,.- 1952 ........ 40,625,000 1,869,000 17,343,000 125,000 59,462,000 

1958 ........ 50,275,000 1,284,000 ~.315,000 129,000 75,953,000 

Total. ••.• 1,805,064,000 278,1510;000 389,059,000 4,868,000 1,927,496,000 

1 

,,, ;a, 
VERMILION RANGE 

1884-1890 ..• (1) 3,223,000 . . . •· ~ .... . ......... 8,228,000 
j'~ 

1891-1900 ••• (1) 11,968,000 ... , ...... .... ,. .... 11,968,000 

1901-1910 ••• (1) 15,138,000 ········· ····••11:• 15,188,000 

1911-1920 ••. (1) 13,860,000 f ..... , ••• ·····••": 13,860,000 

1921-1930 ••• (1) 14,889,000 ········· . ... ····· 14,389,000 

1981-1940 .•. 28,000 10,051,000 5,000 69,000 10,158,000 

1941-1945 ••• 52,000 8,848,000 74,000 67,000 8,586,000 

1946 •.•••••• .... , ....... 1,830,000 ········· ········ 1,380,000 

1947 , ....... .. .. ....... 1,480,000 ~ .... t •••• ······--· 1,480,000 

1948 ........ . .. . ........ 1,560,000 ♦ .......... 
. ... , ... 1,560,000 

1949 ........ t ••••••••• 
1,300,000 ,., ... -, .. , ( • t ...... 

1;800,000 

1950 ••. ., •.• .......... 1,651,000 ·······•" . ... , ... 1,651,000 

1951 ........ .. . .. .. . ,. 1,788,000 ... ' ...... . .. ' ... ~ 
1,788,000 

1952 •••.•••• ,ttt••· ♦ t• 
1,642,000 ..... , ... ········ 1,642,000 

1953 •.••..•. t •••••• , •• 1,613,000 , ........ ········ 1,618,000 

Total. ••.• 80,000 89,236,000 79,000 186,000 89,581,000 

,;t';' ... " (1) Dntn not available on open pit shipments from erirlY operntfono of Soude.n nnd South Chandler 
Mines nor from milling operations of Section SO Mine (1910 to 1923) • · 
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STATISTICS 

Year 

TABLE NO. 16-Continued 
CLASSIFICATION OF IRON ORE SHIPMENTS 

FROM MINNESOTA 
CUYUNA RANGE 

Direct Ore Concentrates 

Open Pit Underground Open Pit Underground 

Total 
Shipments 
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 8,727,000 • • . . . • . . 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 . . . . • . . . 1,262,000 286,000 1,651,000 .... , . . • 3,149,000 
1949 • , . . .. .. 925,000 175,000 1,680,000 .. . • . . . . 2,780,000 
1950 ••. ,.... 1,178,000 278,000 1,774,000 ...•..• , 3,225,000 
1951 •.. , . . • . 1,292,000 884,000 1,875,000 18,000 3,514,000 
1952 • . • . . . . . 1,146,000 290,000 1,696,000 6,000 8,188,000 
1953 . • • • • • • • 1,156,000 230,000 2,328,000 1,000 3,715,000 -------------------------To ta 1. • . . . 28,087,000 22,623,000 28,910,000 645,000 80,265,000 

TOTAL MINNESOTA 

1884-1890 . . . . . . . . . . • . . 3,223,000 • . • . . . . . . • . . . . . . . 3,228,000 
1891-1900 . , . 19,505,000 23,853,000 • , • • • . • . . . • . • . • . . 48,358,000 
1901-1910 • . . 125,469,000 82,497,000 652,000 16,000 208,684,000 
1911-1920 . • . 213,278,000 111,782,000 84;,570,000 1,008,000 360,638,000 
1921-1930 . . . 228,747,000 88,454,000 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 .. , 288,581,000 21,546,000 77,426,ooo• 1,196,000 388,749,000* 
1946 .•. , . . . • 35,807,000 2,424,000 11,789,000 40,000 50,010,000 
1947 . . . . • . . . 43,505,000 3,308,000 16,698,000" 6,000 63,517,000° 
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 8,796,000 19,818,000" 79,000 65,382,000" 
1951 •.••• , . • 52,259,000 3,840,000 22,844,000" 126,000 79,069,000" 
1952 .• , ...• , 41,771,000 3,801,000 19,517,000" 181,000 64,720,000" 

1958 ........ _.::..51=•4_8....:.l,~oo_o __ 3,-=-07=-=7--=,o-=-oo=--=2=-6,--:-87-:-:8:--:,o:-o_o• __ 18_0.:...,0_00 __ 8....:.1,_51_1.:...,o_o_o• 
Total ..... 1,333,281,000 390,869,000 370,412,ooo• 5,644,000 2,099,656,ooo• 

• ncludes open pit concentrates from Fillmore .county District: 279,qoo tons in 1942-1948, 148,000 
to~s in 1947, 358,000 tons In 1948, 102!000 tons m 1949, 822,000 tons m 1950, 452,000 tons in 1951, 
478,000 tons in 1952, and 230,0~0 ~ns m 1953, " ' " 
Ore mined by milling :methods 18 mcluded. under O~en 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 Concentrates' 

R!mge Washed Jigged Hf-Denoity Other Sinter~ Dried 
Taconite Total 

llfofil'?letic3 Concentrates 

1952 
Mesabi ••••..••..•...•. 9,819,146 653,009 4,002,953 2,194,940 691,318 .......... , 106,388 17,467,749 
Vermilion .....•........ • •• oe oe .... I -....... ,.,. • o • I O ~ ' t • " ........ .......... .......... .. .. ····· ........... 
Cuyuna ............... 663,745 149,047 451,342 13,168 77,779 346,810 . ......... ~ 1,701,891 
Fillmore County Dist ...• 477,546 . .. .. . . . . . .......... ' ........ . ........ . ........ • ,11. .••••• 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, ......... , .. , ....... ., ... ., •• .,. ....... 1/> )I •••• ~ ••• .. . . . ... ' . . .. ........ . ..... ~ .. .. . ., ...... . .. , ........ 
-:i Cuyuna .•.•....•....... S!Jl,567 218,081 658,341 19,633 179,443 401,411 .......... 2,328,476 

Fillmore County Dist,, .. 230,425 . .. . . .... • • • l> '*' •• " ........ . .. ...... . ., " . ~ ,,. .... ,.;,. ....... 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 2,776,212 1,039,342 343,920,8284 
Vermilion . .. ' ......... 4,743 211,059 . , ....... . .. .. ' ... . .. ..... , . • ••t ••••• . ....... 215,802 
Cuyuna ..............•. 11,656,699 1,071,911 2,218,954 39,801 4,821,262 9,328,464 . ....... 29,554,2254 
Fillmore County Dist ..•. 2,364,446 . , ....... ...... .. . . . .. .. .. . . .... ... . . . ........ . ......... 2,364,446 

Minnesota •.........•.. 294,571,170 15,482,803 27,401,706 18,117,758 6,857,568 12,099,676 1,039,342 376,055,3011 

(1) In somi, cases accutate separation of classes Is impossible and estimated figures have been used, "Other" gravity concentrutes arc those produced by various 
methods other than jigging or hi-density thnt are in addition to the usual washing trentment, This includes the concentrates made from the undersfae 
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 mng11etic concentrates from Mesabi Range and ainter-drled concentrates from Cuyuna Range. 

Authority: Compiled by the :Mines Experiment Station. 



TABLE NO. 18 

SUMMARY 

STATISTICS 

1953 MINE SHIPMENTS OF LAKE SUPERIOR IRON ORE BY 
RAILROADS TO UPPER LAKE PORTS AND ALL RAIL 

(Gross Tons-Railroad Weights) 

Ra:pge To Upper 
Percent 

Lake Ports All Rail Total of Total 

Mesabi ••••.••••..••..•.••••..• 73,978,707 1,974,508 75,953,2151 76.70 

Vermilion ...•.•.....••••••••••. 1,472,738 140,417 1,613,155 1.63 

Cuyuna . . . . . . . . . , .............. 3,676,469 38,215 3,714,6842 3.75 

Fillmore County ••..•••••••..••• 230,425 230,425 0.23 

Total Minnesota • • • • • • • • . . . . . • 79,127,914 2,383,565 81,511,4798 82.31 

Gogebic . ·······•·-•············ 4,581,776 221,773 4,803,549 4.85 

Marquette ..................... 5,391,062 180,440 5,571,502 5.62 

Menominee .................... 4,658,534 2,502 4,661,0364 4.71 

Total Michigan & Wisconsin .•. 14,631,372 404,715 15,036,0875 15.18 

'l'.'OTAL- U.S. RANGES .... 93,759,286" 2,788,280 96,547,5660 97.49 

Canadian Districts 
Micbipicoten •••••..•••••••..••. 793,424 391,381 1,184,805 1.20 

Steep Rock ................... • 1,300,874 503 1,301,377 1.31 

Total- Canadian Districts •.•. 2,094,298~ 391,884 2,486,182 2.51 

GRAND TO'.l'AL-
(a) (b) (c) 

U. S. and CANADA .••.•.•. 95,853,584" 3,180,164 99,033,748 100.00 

* The difference between these tonnages to upper Jake ports and the tonnages shipped from 
upper lake ports (Season 1963 statement of Dec, 'I. 1953) are accounted for by ore left in docks at 

beginning nnd at end of season. 
(a) Includes 16,840 tons Oanndinn 01·e left in dock. • • 
(b) Includes 5,159 tons (U.S. nnd Canadian) ore lost 1n transit. 
( c) lncludea 8,302 tons transported via truck, 

NOTE: Manganiferoua ore, containing 5% or ,more manganese. included in totals. as follows: 
(1) Includes 32,141 tons-Mesabi 
(2 Includes 1,067,444 tpns-OuYUna. 
(8~ Includes 1,099.585 tons-Total :t4mnesota 
{ 4) Jncludes 68.088 tons-MenoJ!lI!'CC; 
(5) Includes 68,083 tons-Total M1clllgan 
{6) Includes 1.167,668 tons-Total-All U.S. Ranges 

Stockpile-(S.P,) • ti · source: The l.ake Superior Iron Ore Assocm on, 1400 Hanna Bldg., Cleveland. Ohio, M1,1y 25, 1954. 
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TABLE NO. 19 

1954 RAIL AND LAKE FREIGHT RATES ON IRON OR 
In Effect on April 15, 1954 · 

Rail Freight Rates :from Lake $upe1•ior l\'ilnes to Upper Lake Ports* 
Eastern Marquette Range to Marquette, Mich. .•••• , • , •. , ••••.••• 
Western Marquette Range to Marquette, Micb ..... , .••. , •.•.••.. 
Marquette and Menominee Ranges to EscanaQa, 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 to 

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 Forts .•..•.. , •••.••••.•••. 

Note: Above rates include unloading charge of $0.23 per ton. 
Charges on dock ore, per ton: 

Rail of vessel to stock-pile ..................... $0.8565 
Stock-pile to car ...•..•..........• , •.••.....• , .23 
Storage per month • . • • • . . • • .. • .. • • • . . • • . . . • • • ,01 

Uai! Freight Rates. from Lower Lake Ports. to ~nnuming 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 Riddlesburg, Pa. . ..••.....•...•••.•..••••.•. , · • · • · · • · · · 

Buffalo and Erie , 
To Lehigh and Schuylkill Valleys, Pa., •.••.••• • •, • • • • • · • ·; · •· 
To Sparrows Point, Md ••......... , • , .•• , ..•• •, • • • • • • • · • • · 

Buffalo To Troy, N.Y ............. .............. i. •••• " •• , •••• • • •. • • • • • 

To E\Ferett, Mass ................. , .. , . ~ .... "", ...... •. • • , , • • • 
To Riddlesburg, Pa .•••.........•• , ••••.••.•.. , , • , • · • • • • • · 

Chicago to Granite City, Ill •..••..•.... , •. , • ·, •• , .. · • · • • • • .. • • · 
Note: Above rates include handling charge from rail of vesse 
car of $0.1495 per ton. 

( Continued 011 next page) 
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Per~ent 
Total of Total 

75,953,2161 76,70 
1,618,155 1.63 
3,714,6842 3.75 

230,425 0.23 
81,511,4798 82.31 
4,808,549 4.85 
5,571,502 5.62 
4,661,0364 4.71 

15,036,0875 15.18 
96,547,5666 97.49 

1,184,805 1.20 
1,301,377 1.31 
2,486,182 2.51 

100.00 

·ctuded In totals, .as follc,ws: 

levelnnd, Ohio, l\loy 25, 1954. 

. .,. 
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STATISTICS 
TABLE NO. 19 

1954 RAIL AND LAKE FREIGHT RATES ON IRON ORE 
In Effect Qn April 15, 1954 

Rnil Freight Rates from Lake Superior lUines to Upper Lake Pol'ts* 
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.Dulqth 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 Pons ... , ..•..•. , •..••• 
Escanaba, Mi~., to Lake Erie .Ports ......... , .................. . 
Marquette, Mich., to Lower Lake Porl;s •. , .....••.. , •.•....•..••. 
Read of Lake Superior to Lower Lake Ports .••.•....• , ....• , ..... 

Note: Above rates include unloading charge of $0.23 per ton. 
Charges on dock ore, per ton: 

Eail of vessel to stock-pile ••..•.•.••.••.••.•••• $0,3565 
Stock-pile to car •..••.•. , .•..•... ,............ .23 
Storage per month •.•...••... , , . • • • • . • . • • . . • . .01 

Rnll Freight Rates from Lower L!lke Pods lo Consuming Disb-icta* 
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 Ramil ton, Ohio . ............. , . , • . , • · • • • • • • • · • 
To Ashland, Ky. and Portsmouth, Ohio ...• , . , , .• , . • . , • • • , • • • • • 

Cleveland 
To Jackson, Ohio ..... , .. , , , .•..•.•....•......... , , • , • , • • • • • 
To Ashland, Ky., Hamilton and Portsmouth, Ohio.,•·,••••••••• 

Ashtabula, Conneaut and Erie 
To Riddlesburg, Pa. . .................•••.•... , .. · · · · • · • · · · · · 

Buffalo and Erie 
To Lehigh and Schuylkill Valleys, Pa .•..•. , .•. , • · • • • • .. • · · • • • • · 
To Sparrows Point, Md. . .....•..• , , . , ..•.. , • • • • • • • • · • · • • · • • · 

Buffalo 
To-Troy,N.Y .. ....... , ...... , ........ ~ ......... ,,,4 ............. • •• 

To Eyerett, Mass ... ,...~ ................. ~.,.~ .. ••,•······••········ 
To R1ddlesburg, Pa ...•......•.••••..•••..••••• • • • • • • • · • · • • • · 

Chicago to Granite City, ID .....•..•••..••.... , . , • • · , · • • • • • • • • • • • 
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 

1.7611 
2.2663 

2.0769 
2,2663 

2.9271 

3.1847 
3.1847 

2.3559 
3.2519 
8.1847 
2.1991 

;i 



STATISTICS 

TABLE NO. 19-Continued 
1954 RAIL AND LAKE FREIGHT RATES ON IRON ORE 

In Effect on April 15, 1954 
Re,tes Per 
Gross Ton 

All-Rail Freight Rates from Lake Superior Mines to Consuming )Districts* 

Cuyuna, Mesabi and Vermilion Ranges 
To Duluth, Minn ..........•......•.•...•.. , . . . . . • . . . . . . . . • • • . $1.1312 
To Cleveland, Lorain, Valley's District, Canton and Massillon. . . . 6.9404 

Mesabi and Vermilion Ranges 
To Chicago District • . . . . . . . . . . . . . • . . • . . • . .. • . • . • . . . . . . • . • • . . 4.256 
To Pittsburgh and Wheeling Districts. . . • . . . • . • . . . . . . . . . . . . . • . . 7.3104 
To Johnstown, Pa ...•.•..•....................•.. , .. , . . . . • • . . 7.5104 

Cuyuna, Gogebic, Marquette and Menominee Ranges 
To Granite City and East St. Louis, ID.. . . . . . • . • . • . . . . . . • . . . . . • 3.6176 

Fillmore County, Minn. To Granite City and Chicago District, . . . . • . . . . . • . . • . . . . . . . . . . . 3.0016 
Gogebic, Marquette and Menominee Ranges 

To Chicago District .....•.........• , . . . . . . • . . .. . . . . . • . . • • . . • 3,304 
To Cleveland, Lorain, Valley's District, Canton and Massillon.... 5.1744 
To Pittsburgh and Wheeling Districts . . . • . . . . . . • • . . . . . . • . . . • . . 5.7232 
To Weirton, W. Va........................................... 5.4544 
To Johnstown, Pa. • ..•...•..•... , • . . • . . . . . • . • . • . . . . • • . . • • • • . 5.9248 

All-Rall Freight Rates from Northern New York to Consuming IDistriets* 
Port Remy and Lyon Mountain, N.Y., to Pittsburgh, Pa .••.• , .•..• 
Clifton Mines to Clairton, McKeesport and Pittsburgh ....•....•... 
Benson Mines to Pittsburgh and ,Aliquippa ...................... . 

JRail Freight Rates from Canadian Mines to Lake Superior Docks 
and Consuming 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. Mane, Ont. •••••••••••••••••••. 

Rail Freight Rates on Foreign Iron Ore Arriving at U. S, Doclm 
to Conswning Districts* 

Baltimore, Md. To Donora and Monessen, Pa ...... , .•.•.. , ..•.. , .••.• , •..•• , • 
To Pittsburgh District ...........•.•.••..• • •••. • •.••.•..•.• • • 
To Butler, Pa. . ... , .. • . • • . • • , , • • • • , ....••••...........••..•• 
To Wheeling Distr~ct .... • • • • • • • • • • · •: • , .. , •.....••.... , ...•. 
To Cleveland, Lorain, Canton and Massillon .•.••.••.....•...... 
To Ashland, Ky,, Co~umbus, Ports!310Uth and Jackson, Ohio ••... 
To Hamilton and Middletown, 011!0. , ... , •.........•..•.•..... 
To Detroit, Mich,, and Toledi,J>~o. ••'th,, , ...........•.•...•. 
To Buffalo, N.Y., Warren an o smou , Ohio ... , .... , ...•. ,. 
To Chicago.,••••·····························•·•,••••., .... 

Philadelphia, Pa. Obi To Warren and Youngstown, o .......................... , .. 

3.7408 
3.7408 
3.3712 

1.35 

0.575 

1.76 

2.6992 
2.8112 
2.9282 
2.9792 
8.2592 
3.8712 
3.5952 
3.9312 
3.0352 
6.1712 

3.0352 

• ,A Federal Transportation Tax of So/,,,tefff e;t~~~?t':ie:afr- lf, }942, applies to all railroad and lake 
tat'· and dock charges, excep O ng .om vessels to dock stock-pileo, This 

transpor 1ton 
1
,,. to handling at 1>-rivate docks, nor to any Canadian :rail or dock charges 

tax does no aPP , • 
Source: :Minn, :Mining Directory, 1954, 
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TABLE NO. 20 
LAKE ERIE BASE PRICES OF IRON ORE* AND VALLEY PRICES OF BESSEMER 

AND NO. 2 FOUNDRY PIG IRON AT DATE OF ORE BUYING MOVEMENT 

, __ -- - ., . - ..;._" Date buying Old:R1mgc Old Range Mesabi Mesabi High Bessemer No, 2 Foundry 
Season movement. ne_ssemcr Non-Bessemer Bessemer Non-Bessemer :Phosphorus Pig Iron Pig Iron 

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, 1935 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 

t-..:, 1942+ April 10, 1942 4.75 4.60 4.60 4.45 4.35 24.50 24.00 
N) 4.75 4.60 4.60 4.45 4.35 24.50 24.00 
~ 1943:l: .......... ~ ... 

1944+ •• ~ .......... If- • 4.75 4.60 4.60 4.45 4.35 24.50 24.00 

1945:l: ................ 4,95 4.80 4.70 4.55 4.55 25.501 25,001 
1946:l: .............. 5.45 5.30 5.20 5.05 5.05 27.001 26.501 

1947 Jan. 25, 1947 5.95 5.80 5.70 5.55 5.55 31.00 80.50 
1948 Mar. 27, 1948 6.60 6.45 6.35 6.20 6.20 40.00 39.50 
1949 Dec. 30, 1948 7.602 7.452 7.852 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 
19518 Dec. 2, 1950 8,70 8.55 8.45 8.30 8,30 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, 1953 10.10 9.95 9.85 9.70 9.70 55.50 55.00 
19588 July 1, 1953 10.30 10.15 10.05 9.90 9.90 55.50 55.00 
19548 f .. f ............ ,. ,. 10.30 10.15 10.05 9.90 9.90 57.00 56.50 

" Baaed on following analysis: Bessemer 61.60% Fe(Nnt,) and 0.046% Fhoa. (Dry); non-Bessemer 61.60% Fe(Nnt.) 
;\: l'rlces controlled by the lJ, S. Office of l'rice Administration. 
(1) Mrotimum per gross; ton, established by 'U.S. Offiee of Price Administration. 
(2) 6% increase in dock unlo11ding ch11rge of $0,18, or $0.0108, ndded to bnyera' account, effective J nnuary 11, 1949. 
(3) Iron ore prices subject to adjustment for changes in ore transportation and handling costs from mines to rail 0£ vessel at Lower Lake ports Including rilil 

(lock an~ ve.ssel charges and transportation tnxes thereon, as follows: 1961 and 1952 prices. by the niliount of any change after December 1: 1960; Feb. 12: 
1953, prices by the amount of nny change after December 81, 1962: July 1, 1953 and 1054 p1•1ces by the amount of ,my change after June 24 1963. 

Source: Minn. Mining Directory, 1964. ' 



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; ....• , • . . . . • . . . . . • . . . 5,698 
1953 total coal cargoes .........•...... , ..•..... , ..•..... , . . . . . . . . . . . . 528 
1953 total coal and litnestone ...•...... , . . . . . • . . . . . . • . . . . . . . . . • . • . . . . . 3 
;l.953 total autos and coal............................................ 27 

A more detailed tabulation 0£ vessel arrivals and departures classified by com­

modities carried is shown below: 
No. of Vessels-1958 

Kind of Cargo dauied 

ARRIVALS 
Automobiles only .••.•. , ......•.••... , ..............•...•• , . . . . . 292 
Autos and coal. . • . . . . • . . . . . . . • . . . . . . . . • . . . . . . . . . . • . . . . . . . . . • . . . 27 
Coal and limestone. . • . . . . . . . . • • . . • • . . . . . • . . . . . . . . • . . . . . . . . . . . • . . 3 
Coal or coke only. . . • . . . . • . • • . • . . • . . . . . . • • • . . • . . . . . . • • . . . . . • • . . . 528 
Gasoline and/or oils, . . • . . . . . . • • • . • . . . . . . . . . . . . . • . . . . • . . . • . • . . . . . 44 
Grains or screenings . . . • . . . • • • • • . . . . . • . . . . . • . . • . . . . . . • . . . . . . . . . . 173 
Limestone and salt.............................................. 3 
Limestone or celllent only.. . . • . • . . . . . . • . . • • • • . . • . . . . . • • • • . • . . . . . 100 
Miscellaneous ..•....••...••..•..•. , • , . • . • . . . . . . . . . . . . . . . . . . • . . . 0 
Paper pulp ....• ; .••..•.•....•.... , . • ..•...•..•.•.•. , . . . . . • . • . . 3 
J?assengets • .-. • • . • • • • • . • • . • . . • . . • . . . . . • • . . . . . . . . . • . • . . . . • . . . . . . . 11 
Salt., .•...•. , ...••... , . , •. , .• · .. ,,, • • • •• ·. ·,.,................ 6 
Sand ••••••..•.••.••••.••••••••••. ,............................ 16 
Steel, including scrap ...•. , , ...•. • . , , • • • • . • • • . . • . • . • . . . . • . . • . • • • 8 
Twine, •........•.... ,.•.,• .• ••,••·••·•••••••••••• .. ,.......... 1 
Without cargo •• "' ••••••• • •.• , • •• • • • • • • • • • • • • , • • •. , . • . . • • • • • • • • . • 4,483 

TOT.AL AJ,mIVALS ••••• , , ••••• , , •• • • • • • • , • • ••••••••• , •••••••• , 5,698 

DEPARTURES 
Crude Oil., .. , , ............... , ...... , ....... , .................... . 226 

344 

Iron Ore .•.....•. • ••. • •. • • • • • • • • • • , · · · • · • • • • • • • •. . . . . . . . . . . . . . . 4,771 
Merchandise . • .• • . • • , • • • • • • • • • · • · · · • • · • · · • · • • • • • • • • • • • • • . • . . . . . 7 

GrainS and/or :flaxseed ..•.•• , • " ..• , •............•..••...•..•..... 

Miscellaneous .. , , • • • , • • • • • • • • • • · · • · · · · • · · • • • • • • • • • • , . • .. • • ...• , 0 
Molasses ••...•... ••.••••·••··············•··••••••••.•......... 1 
J;>assengers ....•• • • • • , • • , • · · • · · · • • · · · · · · • · · · · · · • • • • • , • • • • • . . . . . . 11 
Scrap Iron •.. , . • • • • • • • • • · · • · • · · · · · · • • · • · · • · · • · · • • • • • • , , • • • . . . . 27 
Steel, except scrap .• , . • • , • • • • · • • • • • · • • • · • • • • • • • • • • • , .....••... , . 10 
Without cargo ..•.. • . , · · · · · · • · • • · · · · • · · · · · · · · · • · · . · , , · · ....•..•. _2_9_6 __ 

TOTAL DE!'ARTU'RES, • • • • • • • • • • • • • • • • • • • • • • · • • • • • , , • • • • • • • • • . • 5,693 
GRAND TOTAL .••.. ,··•··········•·•···•···•·•,··, ..•...•.... 11,391 

Taken from report p~blisbed ~y The JUnited sr~5!rtglneer Office at the Head of the Lakes In the 
jijsue of Skillings M11wnu Roviow :for anuan- • • 
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TABLE NO. 22 

MINNESOTA IRON ORE AD VALOREM TAXES, 1914 TO 

State 

1914-1915 ...•.•. $ 2,422,416 
1916-1920 .. , • • . . '7,525,564 
1921. • .. .. .. • • • • 1,203,473 
1922............ 1,161,288 
1923............ 2,298,710 

1924............ 1,682,383 
1925. • • . • • • . • • • • 2,149,882 
1926.. • .. • .. .. .. 1,458,007 
1927. . . • . • . . • • • . 1,972,268 
1928............ 11347,038 

1929.. • .. .. .. • . . 1,592,537 
1980. . . • . • . . • • • . 1,366,684 
1931. .. . • • .. . .. • 1,888,194 
1932. . . . . . • . . • • • 1,959,006 
1938.... .. .. .. .. 2,643,812 

1934 ..•.•••..••. 
1935 ....•• , . , "• .. 
1986 ........... . 
1937 •.•.•••...•. 
1988 ...•...•.•.. 

1939 ••.•...•.•.• 
1940 .......•••.. 
1941 ••....••.•.. 
1942 ..•••.•.•... 
1943 .•.......•.. 

1944 .....•••.••• 
1945 ••..••.•. , •• 
1946 ..•.......•. 
1947 ..••.••.••.. 
1948 ••....•...•. 

2,762,996 
3,062,746 
2,798,071 
2,024,'119 
2,004,850 

1,953,418 
1,810,014 
1,507,775 
1,451,024 

893,996 

662,625 
1,019,654 
1,026,087 

888,768 
914,255 

1949............ 1,141,709 
1950, . . . . . • . . . . . 1,355,673 
1951. . . . • . . • • . • • 1,145,406 
1952 ...... ,..... 1,157,664 

$ 

Ad Valorem Taxes 
County Local 

2,649,422 $ 8,863,864 
11,743,432 50,899,138 

3,040,145 13,941,538 
2,951,031 14,299,181 
3,300,036 14,056,522 

3,143,135 13,910,838 
2,984,651 13,436,296 
2,912,178 12,897,499 
3,167,651 12,202,463 
3,129,570 12,367,746 

8,290,144 12,869,019 
3,262,329, 12,456,632 
3,382,985 11,351,038 
3,201,138 10,697,346 
3,247,220 10,691,097 

4,059,152 10,843,984 
3,931,227 10,329,856 
4,469,946 10,754,161 

..4,009,5~ U.,235,620 
4,123,766 10,126/6 fl 

4,601,422 9,876,487 
4,374,856 9,894,986 
3,951,242 9,105,236 
3,506,085 8,286,928 
3,677,474 8,728,633 

3,462,913 8,351,732 

3,291,772 8,276,887 

3,714,909 7,991,773 

5,125,429 7,909,331 

4,823,156 7,520,417 

5,195,204 8,564,674 

6,105,424 9,104,857 

5,881,887' 10,213,820 

6,799,912 10,763;665 

7,499,418 11,940,167 

$147,999,784 $413,759,527 
1953. , . . . . . . . . . . 1,600,846 _...:..::_...:..:.::..:.:... __ :;::;,..::.:.:.;:...--~-:-:-:-

ToTAL ... , .... $63,847,748 

Source: Department of Taxation. 
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·ll 
STATISTICS 

TABLE NO. 22 

MINNESOTA IRON ORE AD VALOREM TAXES, 1914 TO DATE 
~ Ad Valorem Taxes 

5,698 State Counw Lo~al Total 

528 
8 ,.., "'~ 

1914-1915 • . • . • • • $ 2,422,416 $ 2,649,422 $ 8,863,364 $ 13,935,202 

27 
~ 

1916-1920 ·•••••• 7,525,564 11,748,432 50,899,138 70,168,134 

1921 .•• , •. , .••• , 1,203,478 8;o40,145 13,941,538 18,185,156 

1922 .••••..••••• 1,161,288 2,951,031 14,299,181 18,411,500 

1923 ..•••.•..••• 2,298,710 8,300,036 14,056,522 19,655,268 ' 
No. of Ve,isels-1953 1924 .•••••.••.•. 1,682,383 3,148,135 13,910,838 18,736,356 

1925 ••••.••.•••• 2,149,882 2,984,651 13,436,296 18,570,829 

292 
1926 .••••••••••• 1,458,007 2,912,173 12,897,499 17,267,679 

27 
1927 •.• ·•·••• ••• 1,972,268 3,167,651 12,202,463 17,342,382 

1928 •...• , ••.•.. 1,347,038 3,129,570 12,367,746 16,844,349 

3 
528 1929 ..•.•••••••• 1,592,537 3,290,144 12,369,019 17,251,700 

44 1930 ..••••.••••• 1,366,684 3,262,329 12,456,632 17,085,645 

173 1931 ••..•.•••••• 1,888,194 3,382,985 11,351,038 16,617,217 

3 1932 •.•••...•••• 1,959,006 3,201,138 10,697,346 15,857,490 

100 1933 .•...••.•.• , 2,643,812 3,247,220 10,691,097 16,582,129 

0 ,: 

3 'ji. 
( .) 

1934.,, .•••••••• 2,762,996 4,059,152 10,843,984 17,666,132 

11 
1935, ..• ,,, •••.• 3,062,746 3,931,227 10,329,856 17,323,829 

6 
1936 .••• , ...•••. 2,798,071 4,459,946 10,754,161 18,012,178 

16 
1937 •••.••..•••. 2,024,419 4,009,528 11,235,620 17,269,567 

8 
1938 ••... , ••.••• 2,004,850 4,123,766 10,126,596 16,255,212 

1 " 1939 •.•....•••.. 1,953,413 4,601,422 9,876,487 16,431,322 

:II• I. I II. I 9 I·• f 4,483 1940 •. , •••.•• , .. 1,810,014 4,374,856 9,394,986 15,579,856 

_t I ♦ JI, I • • I .II I I ' I I 5,698 
1941 .••.•.••.•• , 1,507,775 3,951,242 9,105,236 14,564,253 

1942 •... , .•.•••. 1,451,024 3,506,085 8,286,928 18,244,037 

226 
1943 •.••. ,, .•••• 893,996 3,677,474 8,728,633 13,300,103 

844 1944 .•. ··••·• ••• 662,625 3,462,913 8,351,732 12,477,270 

••••.••••••••• 4,771 
1945 .••.•••••.•. 1,019,654 3,291,772 8,276,887 12,588,313 

7 
1946 •• , .•••••.•• 1,026,087 3,714,909 7,991,773 12,732,769 

0 
1947 ••..•••••.•. 888,768 5,125,429 7,909,331 13,923,528 

1 
1948 .••.•••..••• 914,255 4,823,156 7,520,417 13,257,828 

11 1949 •••...•••.•• 1,141,709 5,195,204 8,564,674 14,901,587 

27 
10 

1950 •.••••• , •••• 1,355,673 6,105,424 9,104,857 16,565,954 

296 
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 

·,. ...... .- .. , . . . . . 5,693 1953 •.• , •••.•••• 1,600,346 7,499,418 11,940,167 21,039,931. 

•••••••••.•.•.• 11,391 TOTAL •••••••• $63,847,748 $147,999,784 $413,759,527 $625,607,059 

e at the Read of the Lakes in the Source: Department of Taxation. 
< 
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STATISTICS 

Year 

TABLE NO. 23 
COMPARISON OF AVERAGE TAX PER TON OF PRODUCTION 

MINNESOTA ANO MICHIGAN 

1\-IDWESOTA MICHIGAN 
General Corporation 

Ad Va!orem Occupation Royalty Totnl Pr0J)llrty To.x. Total 

:· 1940 •..•. $.823 $.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 .830 .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 .835 .035 .591 .1908 .0089 .1997 

1952 .•••• .280 .328 .037 .665 .2609 .0101 .2710 

1958 .... , .266 .388 .044 .693 .2434 .0250 .2684 

Source: Minnesota Commissioner of Taxation •• 
:Michigan Geological Survey Division, 

. 
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Corporation 
Ta~ 

$.0094 
.0079 
. 0032 
.0085 
.0102 
.0153 
,0126 
.0075 

.. 0058 
.0070 
.0073 
.0089 
.0101 
.0250 

Total 

$.1619 
,1375 . 
.1166 
.1282 
.1622 
.1680 
.2261 
.1621 
.1549 
.1938 
.1891 
.1997 
.2710 
.2684 
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