






















Birch stand: who'll buy our hardwoods?

FORESTS
BACKGROUND

Importance to Minnesota
The important role of Minnesota's for­
ests in the early growth and develop­
ment of the State is well recognized.
Their importance today as the basis for
one of Minnesota's largest industries­
the' forest products industry - is not
fully appreciated by the general public.

With the decline of agriculture in
Northeastern Minnesota and the difficul­
ties besetting the mining industry, our
forest resource is receiving and will con­
tinue to receive greater attention. These
forest lands and their productivity in
terms of timber, recreation, wildlife and
water are the key to the future of the
northeastern forested counties.

The management of the State's forest
resource and especiall}f that of its north­
eastern counties, where this resource is
of outstanding importance, is beset by a
number of problems, some of which are
more serious, others less so. Only those
of greatest importance are presented in.
this summary.

To provide a basis for undersfanding
the problems pertaining to this resource
and the forest products industry con­
nected therewith, there is presented im­
mediately hereafter a summary of the
prevailing situation for Minnesota as a
whole together with more detailed infor­
mation for its 16 northeastern counties.

State-wide
At the time white man settlement reached
Minnesota, approximately 31.5' million
acres or 61% of the State's land area was
forest covered. By 1953 this acreage had
been reduced to 19.3 million acres (38%
of the State's land area) of which 18.1
million acres (35% of the State's land
'area) is now classed as "commercial for­
est" land, that is, land which is available
for, and capable of, raising timber crops.
However, about 25% of this commercial
forest land is non-productive due to the
failure of regeneration to follow the log­
ging of these lands and the land clearing
activities which followed such logging.
Actually, the State's presently productive
forest land has been reduced to approxi­
mately 13 million acres'! But the forest
growing upon these lands is one of the
State's important resources.

Sixteen Northeastern Counties
(See map inside front cover)
Approximately 80% of Minnesota's forest
land is located in its 16 northeastern
counties, earlier called the "cutover" and
1

U Minnesota's Forest Resources", Forest Service,
U.S.D.A. Forest Resource Report No. 13, 1958
(data provided by forest survey completed in 1953).
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more recently the "forested" counties.
Although woodlands and tree crops are
important in the counties bordering this
16-county group and in all of Southeast­
ern Minnesota, they do not constitute the
major resource in these counties that
they do in the 16 northeastern ones. For
this reason emphasis is being concen­
trated on the forest resources and forest
products industries of the State's north­
eastern counties.

The commercial utilization of the tim­
ber being cut within these counties is
providing about 2,210,000 man-days of
employment for its harvesting, plus an
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additional 1,980,000 man-days of employ­
ment in its processing.2 Based upon re­
ports received from its membership, the
"Forest Industries Information Commit­
tee of Minnesota" estimates the value of
the products produced at about $250
million.

Confining our attention to "commer­
cial forest" lands, which are the lands
capable of producing commercially us­
able crops of wood, but not including
lands in this classification which have
been withdrawn from such production,
and our consideration to the 16 counties3

within which 80% of the State's commer­
cial forest is located, we find ourselves
faced with the situation summarized on
the following pages.

2"Report on Minnesota's Northern Forest Area",
. compiled August 1958 by Sigmond A. Zasada, For­
estry Committee Chairman, Minn. Div., Izaak Wal­
ton League.

'Aitkin, Becker, Beltrami, Carlton, Cass, Clearwater,
Cook, Crow Wing, Hubbard, Itasca, Koochiching,
Lake, Lake of the Woods, Pine, St. Louis and
Wadena.
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FORESTS

Forest Land - 15,618,000 Acres

OWNERSHIP OF COMMERCIAL FOREST
LANDS IN THE 16 NORTHEASTERN

COUNTIES (1953)
Total Commercial Forest Land Area ­

14,426,000 Acres

OWnership

PJJBLlC OWNERSHIP
Acres

Federal 2,958,000 (20%)
State 3,251,000 (23%)
County ........•..... 3,293,000 (23%)
Total Public 9,502,000 (66%)

PRIVATE OWNERSHIP
Acres

Farm .......•........ 1,395,000 (10%)
Industry ,771,000 ( 5%)

, other Private 2,758,000 (19%)
Total Private 4,924,000 (34%)

Note: According' to the 1960 U. S. Census the
farm forest land ownership in these counties is
1,395,000 acres, or 728,000 acres less than it
was in 1950 (the 2,123,000 acres used in
Zasada's 1958 "Report on Minnesota's North­
ern Forest Area"). Since most of this acreage
has gone into "other private", it has been in­
cluded in that form of ownership, although
some of it, through tax-forfeiture, probably
has gone to the counties.

are about one-fourth the National rate.
The very high rate - over 500,000

cords a year - at which aspen and other
low grade hardwoods is being accumu­
lated in the State's forests, because of
excess growth over use, indicates the
great need for products reseatch. The
huge acreage of non-stocked or poorly
stocked commercial forest land indicates
the need for forest management research.

It is important and essential that the
industries and Lake States Forest Ex­
periment Station expand their research
at the maximum possible rate. However,
it is unlikely that the Lake States Forest
Experiment Station, in the forest man­
agement field, or the forest products in­
dustries, in the products field, will ex­
pand their research sufficiently or rapidly
enough to take care of the large and
urgent expansion needed. Consequently,
this expansion should be largely a State
responsibility.

We recommend that the 1963 State
Legislature provide the University of
Minnesota with $220,000 annually of
aPPropriated funds; these funds to he
used for development of the following
lines of research:

RESEARCH

"Letter of 6/19/62 from E. L. Lawson, Division of
Forestry, Dept. of Conservation.

7"Minnesota's Forest Resources", Forest Service,
U.S.D.A. Forest Resource Report No. 13, 1958
(data provided by forest survey completed in 1953).

then and now, is much below that figure.
Our present industries are unable to mar­
ket products manufactured from aspen
and other hardwoods in quantities com­
mensurate with the rate at which those
species are building up their volume
through growth. The Minnesota Depart­
ment of Conservation's Division of For­
estry reports that the volume of timber
standing upon State-owned lands in 1960
totaled 18 million cords and that the
growth on State forest lands was increas­
ing at the rate of 400,000 cords per year.
During the last five-year period, the State
was able to sell an average of only
277,000 cords per year. Aspen accounted
for only 56,000 cords of the actual cut
taken off State forest lands. The recom­
mended cut for this species was 340,000
cords per year.6 A similar increase in the
volume and rate of growth for aspen is
probably taking place on both Federal
and county lands. On privately owned
land the aspen cut as of 1953 was nearly
up to its rate of growth.7

Information is not yet available on the
1960 total cut and its distribution be­
tween different product lines, except for
pulpwood, as given in the above para­
graph.

Funds Needed
A third of the State's area is better suited
to growing timber than to other uses. If
that part of the State is to have an ex­
panding economy, it must have vigorous­
ly pursued forest management and forest
products research. Since 56% of its forest
is in State and Federal ownership, and
most of the remainder is in small owner­
ship that cannot afford research, Govern­
ment must provide most of this urgently
needed research. Since over 40% of our
forest land is under State control, the
State should provide most of the funds
needed to support this research.

Currently, the State, primarily through
the University, is investing about
$100,000 in forest products and manage­
ment research; the U. S. Forest Service,
about $250,000 in management research;
industry about $500,000 in products re­
search. These sums total about .3 of 1% of
the value ($250 million) of the products
harvested from the State's forests. This
ratio compares very unfavorably with the
1% to 5% of gross products values invest­
ed in research in most other products
fields. The investments in forest manage­
ment and products research in Minnesota

other Land

Cities,
Highways,
Mines, etc.

1,828,000
Acres (9%)

728,000
Acres (5%)

L Chiefly
"Muskeg"

Non-forested
Farm Land

1,990,000
Acres (11%)

Reserved for
Recreationa I

LAND USE: 16 N.E. COUNTIES (1953)

Total Land Area - 19,436,000 Acres

As of 1953, the allowable (really the
recommended) cut,4 as calculated by the
U. S. Forest Service, for these counties
and for this group of conifers was 891,000
cords. For the aspen it was 965,000
cords. At that time the pulpwood cut
was about 625,000 cords for the conifers
and 265,000 cords for the aspen, the
total pulpwood cut being about 890,000
cords. As of 1960 the pulpwood cut for
the conifers was essentially unchanged
but the aspen cut had risen to about
390,000 cords, making the total pulp­
wood cut about 1,015,000 cords.5

As of 1953 the total allowable cut for
this area, including all species, and for
all purposes, was approximately 2,567,­
000 cords. But the actual total cut, both
'''Allowable'' cut is the volume of merchantable
live sawtimber and poletimber that can be cut dur­
ing a given period while building up or maintaining
sufficient growing stock to meet specified growth
goals". See ref. I, p. 23 plus Table 20.

5Horn, A. G., "Pulpwood Production in Lake State
Counties, 1960". Sta. Paper No. 94, Lake States
Forest Exp. Sta., U. S. Forest Service.
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REFORESTATION

TIMBER SIZE AND STOCKING SITUATION ON COMMERCIAL FOREST LAND (1953)
(Within the 16 Northeastern Counties)

A Big Problem

Minnesota has a big reforestation prob­
lem. As of 1953, the date of the last
complete inventory of the State's forest
resources, approximately 25% of its com­
mercial forest area was considered non­
stocked. 8 Most of this acreage, both
upland and swampland, was formerly
covered with conifers. Since predicted
future timber markets are expected to
require far greater volumes of conifers
than of hardwoods, such artificial re­
forestation of these non-stocked forest
lands as may be undertaken should be
aimed at re-establishing the conifers up­
on them. .

Since;t.he State is the largest owner of
these lands, it should assume leadership
in their reforestation by activating a re­
forestation program commensurate with
the extent of its non-stocked forest land
holdings. As of 1960/ the area of its
holdings ·of such lands totaled 1,036,000
acres9 of which 584,000 acres were in
State forest status.

The re-establishment of the forest up­
Or} these lands involves dealing with two
wiry different types of land, namely up­
lands and swamplands.

Uplands

The uplands definitely can be planted.
It is a matter of cost. Most of the open
and lightly brush covered lands which
can be planted at a cost of $30 or less
per acre already have been planted. Can
the State afford to plant to conifers its
next most favorable class of non-stocked
lands, the approximately 80,000 acres
now covered with upland brush and per­
manently non-merchantable aspen ~nd

oak?
Planting of these lands will cost $50

to $70 per acre. An economic returns
study on Norway pine on average to
good sites and 60-100 year rotations,
made -by the Lake States Forest Experi­
ment Station,10 indicates that this spe­
cies will return an interest rate of 3% or
more compounded annually on a stand
establishment cost of $60 per acre. Three
percent is approximately the rate now
being secured by the State upon its
"trust" funds. In this calculation, no al­
lowances were made for adminish'ative
costs or for intermediate incomes from
thinnings, which should be largely off­
setting.

B"Non-stocked" forest land is formerly forested
"land from which the trees ... have been removed
to less than 10 percent stocking and which has not
been developed foi other use". (See ref. 1, p. 49.)

·Source - Dept. of Conservation, Division of For­
estry (unpublished data):

!.Calculations based upon unpublished work by R. E.
Buckman and A. L. Lundgren of the L.S.F.E.S.

Acres
3,681,000 ( 25%)
1,405,000 ( 10%)
5,086,000 ( 35%)

4,005,000 ( 28%)
4,327,000 ( 30%)
1,008,000 ( 7%)
9,340,000 ( 65%)

14,426,000 (100%)

Related Research•. $50,000 annually to
build added strength into the research
programs of forest ecology, economics,
protection, genetics, measurements, rec­
reation, aerial photography, forest wild­
life, watershed management and tree
physiology now being carried on by the
School of Forestry on the St. Paul Cam­
pus with a skeleton staff.

Tree Disease and Insect Research.
$20,000 annually to strengthen the Uni­
versity's research on forest and shade
h'ee diseases and insects. The State has
several insect and disease epidemics that
are causing serious losses and the inva­
sion of other diseases and insects are in
prospect. For this reason research on the
nature and conh'ol of these insects and
diseases is critical and should be imme­
diately provided for.

We recommend further that the Min­
"nesota Natural Resources Council express
to the U. S. Secretary of Agriculture the
State's thanks and appreciation for the
important research being done by the
Lake States Forest Experiment Station of
the U. S. Forest Service and that this
Council urge the Department of Agricul­
hue to strengthen and increase its re­
search through this Station at the maxi·
mum possible rate.

REQUIRING REGENERATION
Non-stocked Area .
Poorly-stocked Area .....................• ~ .

Total Area Requiring Regeneration .

ACCEPTABLY STOCKEO
Seedlings and Saplings ................•......................
Pole Timber .
Saw Timber .

Total Area Acceptably Stocked .....................•.......
TOTAL COMMERCIAL FOREST AREA •........•..•...•.•....•.•.....•

Forest Management Research. $50,000
annually to increase all phases of forest
production research through the Cloquet
Forest Research Center as headquarters.
The Cloquet Forest Research Center is
concentrating its attention on the prob­
lems connected with making forest lands
more productive. To carryon such ac­
tivities, it received during 1961 less than
$30,000 of research funds. The increase
of $50,000 proposed for the Cloquet
Forest Research Center would help in­
sure us of the type of research protection
the Northeastern Minnesota forest re­
sources require and deserve.

New Product Research. $100,000 annu­
ally to staff and opeTate the Forest Prod­
ucts Laboratory on the St. Paul Campus.
It will be aimed at developing market­
able products to be· manufactured from
the State's low quality and little used
woods; at aiding small forest products
manufacturing plants in solving prob­
lems which they themselves cannot af­
ford to solve; at substituting Minnesota
grown woods for woods being brought
into the State from elsewhere; at carry­
ing on fundamental research on the
properties and qualities of the State's
timber species; etc.

Ir- REQUIRE REGENERATION .-+......---- ACCEPTABLY STOCKED ----....-'
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CUT
305,000
CORDS

trated on the problems of this industry,
the more important of which follow.

Forest Land Ownership
This industry feels that it does not own
enough forested land to properly pro­
tect its investment in plants. It now owns
about 771,000 acres of such lands. This
acreage equals only 4% of the State's
total forest area, and 5% of the commer­
cial forest area of the northeastern coun­
ties.Contrast this acreage with the 9.5
million acres or 66% of the commercial
forest land' in public . Gowner"shipin the'
16 northeastern counties. For the pro­
tection of its investment in plants and
working capital it feels that it should
acquire ownership of enough forested
land to provide itself annually with about
one-fourth to one-third of the wood
which its mills require. To do so would
require it to own about 1.1 million acres,
or 330,000 more acres than it now owns.
This land must be obtained from private
owners, the counties and the State. Sales
of such land by public agencies should
be subject to the requirement that the
purchaser agree to practice good forest
management on these lands.

Taxation
Under the "tree growth" forest tax law,
the forest owner pays annually a tax of
30% of the estimated value of the growth.
Under this law a young jack pine stand
many years from merchantability, and
growing at the rate of .4 cords per acre
per year, with stumpage at $2 per cord,
would presently pay a tax of $.24 per
acre (.4 X $2 X .30 = $.24). This tax is
a gross income tax levied not on the
actual income received from the crop
but upon the current value of the sea-

CUT
283,000
CORDS

"om,.
OiDOI GORU

CUT
159,000
CORDS

GROWTH VS. CUT FOR THE 16 NORTHEASTERN COUNTIES
MOST IMPORTANTSPECIE.S (1953)

Balsam Fir Spruce Jack Pine Aspen

Note: The above "Cut" cordages include both pulpwood and wood cut for other purposes.
Almost all of the spruce and balsam fir went .nto pulp, but an appreciable part of aspen
and jack pine went into other products.

Nurseries
The State's nurseries must estimate 3 to
4 years in advance the kind and quan­
tity of planting stock which the private
buyers will take. In some years there will
be unintentional overproduction of nur­
sery stock that cannot be held over to the
next planting season.

To utilize this stock, the Division of
Forestry should have available to it the
funds to cover the cost of planting such
stock. These funds should be under the
control of the Legislative Advisory Com­
mission.

FOREST INDUSTRIES
$250 Million a Year
The value of products made from Min­
nesota-grown timber was about $250
million in 1961; which makes the forest
products industry one of the State's
largest. It provided full-time employ­
ment to about 15,000 persons and part­
time employment to about 35,000 more.

The pulp and paper industry is by far
the most important segment of this in­
dustry. It uses about 710,000 cords of
Minnesota-produced pulpwood and im­
ported wood and wood pulp equivalent
to about 350,000 cords. The imported
material is mostly in the form of wood
pulp of types presently not produced in
Minnesota. It produces over 75% of the
total income produced by the State's
forest products industry. Its mills employ,
as of 1960, nearly' 9,000 persons at a
wage cost, including fringe benefits, of
about $58 million. It also pays about $11
million for the wood which it buys with­
in the State. Attention will be concen-

The Department of Conservation's
"Project 70", Division of Forestry section,
includes a plan under which this acreage
is to be planted, starting with 5,500
acres in 1964, thereafter the acreage to
rise from year to year until it' reaches
12,500 acres in 1973 and thereafter.

During its 1963 session the Legisla­
ture should activate "Project 70."

The amount of funds needed to carry
it out will rise from $275,000 in 1964 to
$750,000 a year in 1973 and thereafter.
The State cannot afford to leave un­
planted the lands covered··bythis plan.

Additionally, the counties own several
hundred thousand acres of non-stocked
uplands. They are planting them at a
rate of about 2,500 acres per year.

This planting rate should be greatly
increased.

If these lands, to which the State
holds the title but which are managed
by the counties, are to be planted and
returned to productivity at a rate com­
mensurate with their acreage, the State
will have to provide the additional funds
needed.

All other forest land owners should be
vigorously pushing forest planting upon
their non-stocked uplands.

Swamplands
Out of an original area of 4.8 million
acres of swampland stocked with com­
mercial forest, some 57% had become
non-stocked by 1953. Between 1936 and
1953 this non-stocked area grew at a
rate of about 50,000 acres a year. Since
1953 this non-stocked area must have
grown very appreciably, perhaps to a
present total of more than 3 million acres.
How to return these non-stocked swamp­
lands to productive status represents a
tremendous and as yet unsolved problem.

Since the State is a large owner of
these lands, it should assume leadership
in attempting to find a way to success­
fully reforest them. So far all attempts
to work out a solution for this problem
have met with failure. However, there
must be a solution for it.

lt should be made the subject of in­
tensive research jointly by the Lake
States Forest Experiment Station, the
University of Minnesota and the Depart­
ment of Conservation with the co-opera­
tion of the forest industries. We recom­
mend that the 1963 Legislature provide
the Division of Forestry with $20,000
annually during the next biennium to
assist in initiating this project in com­
plete co-operation with the Lake States
Forest Experiment Station and the Uni­
versity. Since the Division of Forestry is
not a research agency, it is recommended
that they contract for this research with
the Lake States Forest Experiment Sta­
tion and/or the School of Forestry,
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Conifer seedlings: "Project 70" should be activated

son's growth, assuming it could be sold.
Howevel', it cannot be sold until the
timber grows to merchantable size. This
30% rate is much higher than any other
gross income tax rate paid in this State.

This rate should be reduced to 20%,
with the State assisting the local taxing
units with a ten-cent per acre grant-in­
aid for all lands entered under this law.

Much wider use of both the "tree
growth" and the "auxiliary forest" (not
being discussed here) tax la~s should be
encouraged.

Forest owners should be provided with
a greater opportunity to appeal and
have reviewed adverse decisions con­
nected with the use of these laws.

No industry is more discouraged by
the personal property tax than is the
forest products industry. Its operation
requires expensive equipment together
with large quantities of wood, other raw
materials and finished products which it
must have on hand to remain in business.

The same ratio, assessed value to "full
and true" va1ue, now authorized for agri­
cultural equipment and inventories
should be extended to the forest in­
dustries.

44

Industrial Expansion
The ah'eady established industries ap­
pear to be harvesting most of the recom­
mended cut for the conifers but only a
portion of that recommended for aspen
and other hardwoods. These industries
should be encouraged to expand their
use of these hardwoods, particularly
aspen.

New industries which can utilize the
woods in surplus supply should be urged
to establish themselves in this State by
Department of Business Development
and other public and private agencies
interested in this problem.

Timber Sales POlicies
There is need to evaluate the timber

··sale policies. and procedures of public
agencies. Since there appears to be dis­
satisfaction among the buyers of State­
owned stumpage with the State's timber
sale policies and procedures, it is be­
lieved that those policies should be
evaluated.

Therefore it is recommended that the
Governor appoint a committee repre­
senting the publil,l, public agencies and

the industry to study and develop a
more satisfactory timber sale procedure.

ACCESS ROADS
How They Began
Following the end of railroad logging in
Northeastern Minnesota the Division of
Foresb'y found itself responsible for the
protection and management of many
hundreds of thousands of acres of "vir­
gin timber," much of it over-mature,
with no way of putting it on the market
unless access roads suitable for use by
logging trucks were provided. Also such,
roads were needed to enable the State
to properly protect these stands of tim­
ber from. destI'uction or excessive dam­
age from fire, insects and diseases. These
roads were also of great importance to
hundreds of small .loggers living in the
areas surrounding the stands of timber
which were opened up to logging by
them. Many of these small loggers would
have had to move elsewhere if the stands
of timber opened up by these roads had
not been made available to them for
purchase under "Section I" sales. In ad­
dition these roads are used extensively by
hunters and by other people seeking
recreation away from the more heavily
traveled roads.

As of 1962 there are about 1,150
miles of these access roads available to
the Divisions of Forestry and of Game
and Fish for carrying on of their man­
agerial and protective duties, and to
loggers, hunters and other recreationists.

Maintenance
Of the present mileage, approximately
875 miles is all-weather road and is re­
ceiving some, but not adequate, main­
tenance. Currently the rest of the mile­
age is not receiving any maintenance.
The portion which is receiving mainte­
nance is available for logging b'uck use
only during the winter and during periods
of dry weather at other times of the year.

Goals
The Department of Conservation's pres­
ent goal 'is to secure enough funds to
adequately maintain the 1,150 miles of
road now in use; and in addition, by
1970, to construct approximately 300
miles of new road, and to reconstruct
about 130 miles of the existing roads.

To carry out this program the 1963
session of the Legislature should pro­
vide the Division of Forestry with
$65,000 for forest access road mainte­
nance and $90,000 for reconstruction
and new construction during each year
of the 1963-1965 biennium. This Coun­
cil strongly urges such action.
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COUNTY FORESTRY

COUNTY OWNED COMMERCIAL
FOREST LANDll

(in acres, as of 1953)

During the 1955-1959 inclusive period
tax-forfeitures within the managed area
exceeded the sales of tax-title lands by
about 6,500 acres per year. Adding this
excess of tax-forfeiture over tax sales to
the above listed area of managed county
forest lands will bring the total 1960
area of such lands to about 2,775,000
acres. The accomplishments of the 11
counties which own these lands and
have set up county land departments to
manage them are shown in the table.
"Dana, S. T., Minnesota Lands, Appendix I, Table
2. Percents converted into acres. Counties in which
lands are under forest management are Aitkin, Bel­
trami, Cass, Clearwater, Crow Wing, Hu;bbard,
Itasca, Koochiching, Pine, St. Louis and Wadena
(11 in all). Aspen vs. beaver: the market is. limited

FOREST LAND MANAGEMENT RECORD12
Per year average for 1955-1959 inclusive
(Based upon data furnished by 11 counties)

Number of timber sales. . . . . 1,816
Total volume of timber sold,

converted into cords of
which 125,338 cords were
pulpwood 150,777

Average size of sale, convert-
ed into cords. . . . . . . . .. . 80.6

Total timber sale income per
year $327,541.00

Average size of sale, in dol-
lars $ 180.36

Income from land rentals,
hay sales, etc $ 8,838.00

Total land management in-
come $335,879.00

Forest property management
cost (Est.) $153,495.00

Net income from forest land
management (Est.) $182,384.00

Per acre net income, commer-
cial forest land (Est.) .... 6.7 cents

Per acre net income, stocked
forest land (Est.) . . . . . . .. 10.7 cents

12"Report of the Legislative Interim Commission on
Fo~est Resources and Forest Ownership", January,
1961, pp. 3S and 36, plus reports received directly
,from the 16 counties.

By making a relatively large number
of small sales rather than a smaller num­
ber of larger ones, these counties have

_distributed the work income connected

Acres

899,000
2,730,000

3,629,000

Area-not under·forest
management .

Area under forest management
Total area in county

ownership .

A Unique Situation
In Minnesota the title to real estate sub­
ject to the ad valorem tax, after any por­
tion of that tax (for a specified year) has
been delinquent for five years, forfeits
to the State (Minn. Laws, 1927, c. 119;
Minn. Laws 1935, c. 278; and amend­
ments thereto). Since the counties and
their governmental subdivisions are as­
signed by law 90% (20% to the town, 30%
to the county and 40% to the school dis­
trict) of the net income received from
the sale of tax-forfeited land and/or tim­
ber, etc., found upon such land, the
State has authorized (Minn. Laws 1935,
c. 386, and amendments thereto) the
county board of each county possessed
of such tax-forfeited land to either re­
tain and manage it or, subject to cer­
tain restrictions, to sell such lands at not
less than their appraised value. Under
these laws the counties are the managers
and essentially the owners of more than
four million acres of land of which
3,600,000 acres are commercial forest
land, that is, land that is producing or
capable of producing usable crops of
wood. Currently tax-forfeitures are about
equal to sales of tax-forfeited land.

Minnesota is unique in the proportion
of its commercial forest lands, 20%, in
county ownership and in the smallness,­
4%, of such lands in forest industry own­
ership. Only one other state, Wisconsin,
approaches Minnesota in the extent of its
county ownership of forest lands. As of
1953 the area of commercial forest land
in county ownership and that under man­
agement in this State is as follows:

FOREST INVENTORY
Constant Change
The State's forests are constantly chang­
ing. These changes are brought about by
man, chiefly through his logging opera­
tions, and by nature, through growth, in­
cluding regeneration, on the one hand,
and, on the other hand, by destruction
caused by fire, insects, fungi, wildlife
and other agencies.

SchedUling
Good management of the State's forest
resources, both those in private and in
public ownership, especially that portion
located within the 16 northeastern coun­
ties where they are so important to the
economy of the region, requires con­
tinuously accurate knowledge of the
forest. Such knowledge can be main­
tained only by inventories of the forest
resource repeated at predetermined in­
tervals. It is the consensus of opinion
among those connected with the manage­
ment of these forests that these inven­
tories should be repeated at ten-year in­
tervals.

Aerial Photography
The accuracy of such an inventory can
be greatly improved and its cost can be
markedly reduced if the making of it is
preceded by new aerial photography. In
the carrying out of such a program the
16-county area should be divided into
five approximately equal areas, one of
which would be photographed during
each successive biennium. This series
should begin in 1963.

The cost of the photography needed
to initiate this program during the 1963­
1965 biennium will be about $30,000
of which the Agricultural Stabilization
Committee will provide matching funds
in the amount of about $13,000, making
the actual cost of the first biennium's
photography to the State about $17,000.

The Division of Forestry should take
the leadership in organizing and carry­
ing out this program. There should be
close co-ordination between the Lake
States Forest Experiment Station, the
National Forest adminish'ations, the Iron
Range Resources and Rehabilitation
Commission, the 16 northeastern counties
and the Forest Survey Steering Commit­
tee who are active in the planning, tim­
ing and carrying out of this program.
Prints of the resulting aerial photos
should be available to all who wish them
at cost.

This program should most emphati­
cally be approved and the 1963 session
of the Legislature should be. urged to
provide the State funds needed to activate
it during the 1963-1965 biennium.
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A walk in the woods: the counties feel poor

Rehabilitation was created in 1941 by.
M.S.A. Sec. 298.22 "to promote voca­
tional training, develop low grade iron
ore, expand tourist facilities and attrac­
tions, develop farming, promote a long
range forestry program in the 16 cut­
over counties, promote processing of
wood products, establish paper mills, de­
velop peat and other natural resources in
the stricken areas, and to generally de­
velop a program of rehabilitating the
people in the areas affected."13 To
finance its activities, it is assigned 5% of
the occupation tax on iron ores.

IRR&R became a major factor in the
development of forestry upon the county
tax-forfeited lands with the creation
earl~ in 1947, of its Forestry Project~
SectlOn and the initiation of its "Forest
Survey" of the 16 northeastern counties.
By fisca'I. 1950 it was spending about
$80,000 on this project. This "Survey"
ultimately covered the whole State. By
fiscal 1958 IRR&R was spending about
$225,000 on its forestry projects. Since
then these expenditures have been ma­
terially reduced.

Currently, with a technical staff con­
sisting of 20 foresters and two timber
appraisers, it is providing the counties
h~ving land management departments
WIth a large amount of technical assist-
131ron Range Resources and Rehabilitation Report
to the Governor and. the Legislature for the'Twenty­
second Biennium, July 1, 1948 to July 1, 1950
Edward G. Bayuk. '

Zoning
During the decade ending about 1945
c?unty committees aided by the Univer:
slty of Minnesota's Agricultural Exten­
sion Service and the U. S. Department
of Agriculture's Bureau of Agricultural
Economics studied rural land use and
public expenditures connected therewith
in each of the 16 northeastern counties.
The purpose of these studies was to de­
termine what rural lands in these coun­
ties could be used by agriculture without
putting an excessive burden upon the
local tax base for road and school serv­
ices, and, by county board action to
?ring about the zoning against ;ear­
round human occupancy of such lands

especially tax-forfeited lands, as would
place an excessive tax burden upon the
local tax base. These rural land use
studies resulted in the permanent zon­
ing agai.nst settlement of large acreages
of land m these 16 counties.

But not all of the areas that should
have been zoned against settlement
were so zoned. Also changing conditions
are making advisable a re-study of the
whole rural zoning situation within
these counties.

IRR&R
During the 1930's and on into the first
two year~ of the 1940's, there was large
and persIstent unemployment in the Iron

. Range areas. Iron Range Resources and
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with the logging of the stumpage sold
among a considerably larger number of
families than would otherwise be the
case.

From whatever angle viewed the man­
agement of 2.75 million acres of forest
land which is producing a gross income
of $335,879, equal to 12.1¢ per acre,
per year, and net income of approxi­
~ately $182,384, equal to 6.7¢ per acre,
IS a large, and - to these counties - an
important undertaking. The proper man­
agement of these lands involves several
problems.

Salaries
The salaries offered are too low to at­
tract. the kind of foresters the counties
need to carryon their forestry work.
Only four county land department men
receive salaries in excess of $6,100. Of
the 14 foresters working in county land
depaltments on county lands, ten are
on the Iron Range Resources and Re­
habilitation payroll. The counties feel
too poor to take on these ten men.

If the. counties having land depart­
ments are themselves to properly man­
age their forest lands without State aid
they must offer such salaries and job
security as will attract competent for­
esters.

New Industries
Eac~ of the counties wants a major for­
est mdustry established within its boun­
d.aries. Only low grade hardwoods, espe­
CIally aspen, are available in sufficient
quantities to attract such industries. And
as yet the market for the products into
which these woods can be converted is
very limited. Because of this it is not
likely that a major forest industry can
be located in each county. The conifers
in ,quantities sufficient.to attract the in­
dustries desired are lacking.

Reforestation
As of 1953, these counties owned nearly
a million acres of non- or poorly stocked
forest lands, over half of which were
swamplands. The counties are reforesting
the most easily plantable of these lands
at a rate of less than 2,500 acres a year.

This planting program should be
greatly expanded. Such an expansion
will require State aid.

Tax-forfeited Lands
All the counties are willing to sell non­
cO~lifer lands whenever an opportunity
anses to do so, but those with land de.
partments are often unwilling to sell
lands if stocked with conifers. These
conifer-covered lands are the ones in­
dustry wants.

We recommend that counties offer
such lands for sale under proper safe­
guards.
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Merry Christmas trees: forestry is vital to Minnesota's economy

. ance in the management of their county
forests and forest lands. It is also making
a re-survey of the State's forest resources,
using not only its own data but also data
obtained from State, Federal and private
agencies. In connection with this project
it has established some 6,000 "continuous
forest inventory" plots which are being
re-measured at regular intervals. To as­
sist in setting up a northeastern county
land use program it is making an inven­
tory of all of the tax-forfeited lands with­
in their boundaries. Furthermore it is
assisting these counties with their forest
tree-planting operations and in the re­
establishment of hundreds of lost sec­
tion corners.

MNRC, 1962

Iron Range Resources and Rehabilita­
tion has made very valuable contribu­
tions to the practice of forestry in this
State. It is very important that most of
the types of forestry work which it is now
carrying on be continued.

If the ,income from the "occupation
tax" shrinks to the point where it will
become necessary for the IRR&R to
severely reduce its "forestry projects" ac­
tivities, this program should be trans­
ferred to the Department of Conserva­
tion, and appropriated funds should be
provided that Department to insure the
continuation of this important work.

EDUCATION
Stepped-up Program Needed
Forests and forestry are vital to the
economy and well-being of Minnesota.

To assure that this fact is fully under­
stood and supported by the people of the
State, a stepped-up public education pro­
gram is recommended.

Elementary Schools
Currently, this State's elementary cur­
ricula quite generally include a course
in science and conservation in which
some attention is given to the importance
to the community of conserving its natu­
ral resources. A good subject coverage
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outline, including ample lists of reference
material,14 is available to the teachers.
The effectiveness of this coverage de­
pends, to a very considerable degree,
upon the interest and training of the
teacher.

Secondary Schools
When we come to the secondary schools
we encounter a markedly different situ­
ation. While many educators believe that
the conservation of our forests and other
natural resources is of such vital im­
portance that all high school pupils
should have the opportunity to learn
about its problems and become active in
solving them, the present academic re­
quirements so fully use the time avail­
able for class scheduling that no place
can be found for a separate course deal­
ing with this field and its- problems.
"Sputnik", through the public pressure
which it engendered for the inclusion of
more mathematics and science (especial­
ly chemistry and physics) in their cur­
ricula, has made this situation worse.
However, since only about 25% of our
high school students are mentally capa­
ble of successfully. carrying these inten­
sified mathematics and science courses,
the high schools are finding it necessary
to include in their curricula a general
science course less difficult for their
students to comprehend. In some high
schools considerable coverage of con­
servation is being included in this
course. In -others an attempt is being
made to provide a separate course in
this subject.

Teacher Training
In both of these situations the high
schools immediately come up against an­
other problem, that of lack of teachers
sufficiently familiar with natural resource
conservation to give it proper -coverage
in their classrooms. Teachers could prob­
ably acquire the needed familiarity with
this field by combining attendance at
conservation workshops such as those
offered each summer by some of the
State colleges, and through the use of
the conservation "Guide"15 which has
been prepared by the Minnesota Depart-
ment of Education. .

Conservation of natural resources
workshops should be expanded and of­
fered by more educational institutions.

School officials feel that teacher inter­
est in the coverage of n'atural resource
conservation would be greatly stimulated
by offering teachers interested in this
USee UA Guide for Instruction in Science and Con­
servation", for Elementary School Grades 1-8, Cur­
riculum Bulletin No.7, State of Minnesota Depart­
ment of Education St. Paul, 1951. pp. 158.

,SUA Guide for Relating Conservation to Other Areas
of Instruction", Secondary School Grades 7-12,
Curriculum Bulletin No. 23, State of Minnesota
Department of Education; Sl. Paul. 1958. pp. 236.
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field full or partial coverage of the ex­
penses which they would incur if they
attended such workshops.

. Hence it is recommended that a con­
certed effort be made to interest founda­
tions, agencies and' individuals in pro­
viding assistance to teachers who wish to
attend conservation workshops.

The rapidly growing urbanization of
our people, and their ever growing sepa­
ration from the natural resources which
are so important to the longer term wel-

fare, make adequate education in the
natural resource field a must. The ap­
pointment of a small committee of indi­
viduals conversant with the present situ­
ation and needs in the field of natural
resource conservation education is very
important to the future welfare of the
people of this State.

The Governor should appoint such a
committee with instructions to study the
whole field of conservation education
and prepare a set of recommendations
for future guidance and action.

MNRC, 1962
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This chart i!1dicates a ~ontinued decline of annual shipments of direct ore and a somewhat
slower. decline of gravity conc~ntrate. Present m~gnetic taconite facilities, inclUding the
expansions n~w unqer e,onstructl~n, can add. a conSiderable tonnage to the total, but will not
prev~nt a rapl~ declme m. total M,,:mesota shipments. The obvious cure for this declining trend
of Mmnesota Iron ore shipments IS the construction of additional taconite facilities. - H. H.
Wade, 1962.

thermore, studies have shown that sev­
eral tens of thousands of additional jobs
are developed simultaneously in asso­
ciated or service indusb·ies.

The status of Minnesota as an iron ore­
producing State shifted during the dec­
ade of 1950-60 from that of a monopoly
to one of growing competition. A world
search for ore uncovered immense de­
posits of high grade materials, often
located near sea lanes with relatively
cheap transportation to the new steel
plants being built near U. S. ocean ports.
The development of these properties had
the effect of shrjnking the market of Lake
Superior ores, even to the exclusion of
some of the requirements of the Pitts­
burgh area. Demands of the blast fur­
nace for better grade and structure com­
pounded the difficulties, and much of the
reserves had to be downgraded in classi­
fication. As a consequence, the reserves
of "natural ores" are of about ten years
or less duration. A relatively fixed tax
base, coupled with diminishing produc­
tion, rising wages and lowering prices
has forced additional dilemmas. Thus,
the industry is in transition. Many
changes must be made in the coming
decade, and the future depends on the
manner in which each dependent group
- the industry, the State and the com­
munities - measures up to the problem.
The iron mining irJdustry of Minnesota
faces a new era, and it is struggling to
adapt itself to the new conditions.

Various prognostications have been
made as to the future potential of the

1960 14,000,000 34,000,000
1970 35,000,000 52,000,000
1980 52,000,000 62,000,000
1990 68,000,000 74,000,000

(See cha rt on next page.)
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Minn.-Mich .•Wisc.
Taconites

1950

Year

The challenge for Minnesota is to at­
tract some 50 to 60 million "tons of an­
nual plant capacity by 1990. It is dis­
tinctly possible.

Our State is blessed also with large
resources of the so-called industrial min­
erals, including sanq. and gravels, clays,
limestone, building stone and marl. The
use of these is increasing and a deter­
mined program of geological investiga­
tion, marketing research and business
development could result in considerable
future expansion. Our reserves of peat
are the largest in the United States, and
with continued encouragement a sizeable
business could result from its horticul­
tural and chemical uses. Sizeable deposits
of titanium, copper and nickel ores have
been indicated in the northeastern part of

growing taconite operations. Iron ore
consumption in the United States for the
50-year period from 1910 to 1960
showed an annual growth rate of Bf%.
Considering our population increase, it
would seem that this rate could be placed
at 2% over the next quarter-century.
Some economists have used 3%. Based on
a 2% growth, and 105 million tons of ore
consumption for 1960, thg following esti­
mates in tons are projected:

YEAR
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THE NEW ERA
Opportunities
Minnesota is one of the important min­
eral-producing areas of the world. Total
shipments of iron ore have exceeded 2)f
billion tons, providing the State and local
communities with a direct employment
of around 17,000 persons a year and a
tax income of $B~ billion to date. Annual
tax income to the State and local com­
munities is currently about $50 million.

The higher grade reserves served the
Nation through two critical wars but are
now nearing exhaustion. The future lies
in the development of the vast taconite*
reserves, adequate to last 150 years or
more even if producing at a projected
rate of 60 million tons of pellets annual­
ly. To realize the full potential growth of
this fledgling taconite industry, both the
mining companies and the State must
overcome difficult competition - particu­
larly from Canada, Michigan, Missouri.

The compelling factor guiding the
Council in this study and in making its
recommendations has been that of pro­
viding new year-'round job opportunities.
It seems clear that such an approach far
outweighs any short-term gain based on
immediate tax incomes, or on any other
factor. A comparison of labor cost per
ton of open pit natural ores and taconite
concentrates, using $3.50 per man-hour
for both, computed from <lata in the
Annual Reports of the Inspectors of

EUGENE P. PFLEIDER, Chairman
FRANK BOURGIN

EDWARD W. DAVIS
JOHN HAMMES

HUGH H. HARRISON
GEORGE M. SCHWARTZ

DONALD W. SCOTT

Mines, demonsb'ates that the labor cost
per ton of taconite product is more than
$1.50 greater than for natural ore prod­
ucts. Thus the total of taxes and labor
costs paid by taconite in Minnesota is
more than 50¢ per ton greater than for
natural ores. The projected goal by 1990
of 60 million tons of pellets annually
could mean a total capital investment of
$2 billion in the Minnesota taconite in­
dustry, assuring the direct employment
in iron ore mining at a level of some
25,000 people with a normal payroll of
$150 million at present wage rates. Fur­
·For some definitions of "Iron Language," see
page 61.
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MAJOR WORLD RESOURCES OF IRON ORE

Here you see the relative distribution of
iron ore reserve6 in· the major producing
countries of the world. None of them has
a large enough percentage of the totaI
reserves to hold a monopoly.

corded to partially altered taconite ores
the same tax treatment as given taconite.

The Developing Forces
Today, throughout the industrial world
and particularly evidenced in the steel
and iron ore industry, there is a develop­
ing competition. Minnesota feels this
competition through its effect on the iron
ore industry. The steel company must
compete, and in doing so must produce
at lowest possible cost. The U. S. com­
pany has to face higher wage rates and
transportation costs. If it is to compete,
it must continue to increase productivity.
The companies have not been idle. Re­
search has demonstrated that ore struc­
ture is an important factor in the effi­
ciency of a blast furnace. Today the steel
company wants a charge with good
structur~, low silica content and high
iron content. At present pellets receive a
premium of approximately $1.50 per ton
over comparable gra~e of regular Mesabi
ore. It is generally believed that pellet
structure is worth $3 or more, due to in­
creased blast furnace productivity.

As the expansion of the steel industry
continued after World War II, the steel
companies became concerned about their
seurce of iron ore. High-grade ore from
Minnesota was being depleted. There
were two possible solutions. One of these
was to work in favor of Minnesota; name­
ly the utilization of low-grade reserves.
A second solution was the search for
new high-grade reserves elsewhere. With
the aid of modern exploration methods,
and in the light of previously known oc­
currences of iron-bearing rock, it was
not long before billions of tons of new

1S -

Billion. of Metri< Too.
of Contained Iron

MINN.
MICH.
WISC.

OTHER U.S.
DISTRICTS

FOREIGN
(Imports minus exports)
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MINNESOTA NATURA.L RESOURCES COUNCil

1970

as it was unable to compete with the
direct shipping ores. In 1941 the Taco­
nite Tax Law was passed, limiting the
amount of ad valorem tax that could be
assessed against taconite land and min­
ing facilities, and assessing a special
production tax in its place. Interest in
low-grade ore had been rising since the
early 1930's, and by 1942 experimental
work was being carried on by the Mines
Experiment Station, Reserve Mining and
Erie Mining. During the following years
many problems had to be overcome. The
conventional methods of drilling were
not practical due to the extreme hardness
of taconite. The handling methods were
complex since three tons of crude taco­
nite are treated for every ton of product.
Power ahd water needs were enormous.
These and numerous other difficulties
were surmounted in the laboratories and
pilot plants. Research carried out through
the University of Minnesota was par­
ticularly important in this technological
development. In 1961 the relatively new
taconite industry shipped 14,352,018
tons of ore, or 32.1% of the total Minne­
sota shipments. During the same period
direct shipping tonnages dropped to
12,635,305 tons, some 1,716,713 tons
less than that of the taconite industry.

The last decade has seen a number of
changes within the iron ore industry. The
United States has become the world's
largest importer of iron ore. The St.
Lawrence Seaway was completed, and is
a factor in the competitive position of
Minnesota ores. There have been a num­
ber of heavy media concentrating plants
built in Minnesota. The 1959 Legislature
passed the Semi-taconite Law which ac-

1960195019401930
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the State. It is hoped that these mate­
rials might some day be mined on a
commercial basis.

So the opportunity exists in Minne­
sota for a growing mineral industry. But
the people, through their government,
must provide the incentive.

History of Iron Ore Industry
In the early 1900's rapid development of
iron ore resources enabled Minnesota to
become the principal source of iron ore
in the United '"States. As the tremendous
expansion in the Nation's industry oc­
CUlTed, the mines of the Me~abi Range
provided the ever-increasing bulk of iron
ore. Minnesota mines were ready to meet
the enlarged requirements brought on by
World War I and World War II. Through
:ill of this period Minnesota was a "king"
reigning over its iron ore monopoly.
Where else were there available such
high-grade reserves backed by techno­
logical experience, a trained labor force,
and ready transportation? Much of the
increase in production was coupled with
improved equipment and production
methods. Passing time saw steam shovels
replaced by electric shovels, and "dinkey"
'engines give way to steam locomotives
and, later, diesel electrics. Trucks were
introduced where rail was not practical.

In 1916 a portent of the iron ore in­
dustry's future appeared with the build­
ing in Duluth of a lOO-ton per day
experimental plant for treating taconite.
In 1922 Mesabi Iron Company com­
pleted construction of a beneficiation
plant, in Babbitt, based on processes
developed in the experimental plant.
After several years this plant was closed,

50 MNRC.196~
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This chart shows the effect on taxes as less tonnage of natural are is mined. The revenue from
taxation has not lowered the same percentage as the tonnage, and the result is an increasing
burden of taxation on the natural ores. Total local and State taxes, nearing $1.50 per ton, are
seriously hurting the economic position of these ores.

/'.../1---1 AVERAGE TAX INCOMEI /PER TON OF PRODUCT

SHJPPED A1<S -f-------- tONCEtftR
""ES A"O

tlft.1\1RJ'\. ;,-- TACONITE PELLETS

~SPECIAL sc;; i:"'"'TAXES)

('HCL.

focused on the iron ore industry. Iron
ore shipments account for more than 90%
of the value produced by Minnesota's
mineral industries. In 1960, the value of
Minnesota mineral production was over
$500 million.

Let us consider the importance of the
iron ore industry, which is a key factor
in the State employment picture due to
its geographic concentration. The econ­
omy of Crow Wing, Itasca and St. Louis
counties is directly tied to it, Iron min­
ing operations have contributed $B4 bil­
lions in local, county and State taxes to
date. The Iron Range school systems and
the University of Minnesota are outstand­
ing examples of the benefits accrued from
iron mining taxation and royalties.

The chart, "State and Local Taxes,"
illustrates how tax,income has fallen from
$63 milllon to about $45 million annually
in the last five years, although local com­
munity income has remained constant at
$27-$28 million. In view of the rapidly
declining ore production, average tax cost
for natural ores and concenh'ates rose to
$1.36 during 1961.

In addition to taxes paid and direct
employment, the iron ore industry has
an indirect impact on the economy. The
indirect employment created through

19651960
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Minnesota is to take advantage of these
natural resources, steps must be taken to
encourage private companies in the de­
veloping and financing of new plants.

Minnesota has approximately 2,300,000
acres of land under the administrative
authority of the Division of Lands and
Minerals, and is the single largest owner
of mineral lands within the State. From
the time of the first shipment of State­
owned ore in 1893, until June 30, 1960,
a total of 356 million tons of royalty ore
has been shipped from the State-owned
properties. To date the total royalties
paid into the State amount to over $121
million. During the two-year period end­
ing June 30, 1960, the royalty received
from the sale of iron ore and other min­
erals was $6,389,621, involving 32 State­
owned mining properties under produc­
tion. Twenty-seven units were regular
mines, two were stockpile units, one was
a lake-bed mine and two were taconite
operations. These figures show the im­
portance of State-owned mineral rights.

Impact on Mi,nnesota Economy
What is the impact of the mineral indus­
h'y on the economy of the State? That
the impact is a significant one is evi­
denced by the recent attention being

reserves were being developed. In many
instances these reserves were in a better
competitive position than the remaining
Minnesota ores. Although in many cases
these ores were at greater distances from
the market area, they had cheap ocean
transportation. They were of higher iron
content and were lower in silica content.

In summary, the existing economic
forces soon changed the iron ore indus­
try from that of a Minnesota monopoly
to one of tough competition. Tllis com­
petition, along with the depletion of our
higher-grade reserves, is the problem
that Minnesota's iron ore industry faces.

Minnesota's Position
Let us now examine Minnesota's posi­
tion in the competitive iron ore industry.
On the plus side we have a skilled labor
force backed by technological progress.
The industry has developed and is con­
tinuing to improve efficient beneficiation
and mining methods and equipment. The
State has known outlined reserves of
taconite and other ore amenable to con­
centration. Many nlillions of dollars are
already tied up in plants and properties
in the State. The iron ore industry of
Minnesota is a domestic industry. It is
difficult to judge what effect this fact
will have .on National policy and on the
indush-y's decisions to go abroad for ore.
Finally, it appears that, at long last, the
people of the State are beconling aware
of the problems of the industry.

On the nlinus side we find that Minne­
sota ore competes with other reserves of
much better initial chemical composition.
Most foreign ores require less treatment
to put them on a comparable market
basis in terms of structure as well as
chemical composition. Wage rates and
taxes are often less than those in Minne­
sota. Then, too, all of the developed
technology is not only available to Min­
nesota industry, but is readily available
for use anywhere in the world.

The only conclusion possible is that
Minnesota has a tough fight to meet both
price and quality requirements.

Status of Other Minerals
Minnesota has been so fortunate in pos­
sessing its titan iron ore industry that
very little has been done to develop its
other mineral potential, such as copper
and nickel, limestone and marl, clay and
shale, sand and gravel, building and
monumental stone and other' minerals.
All of these minerals and rock are known
to occur in Minnesota. The simple facts
are that basic research into the chemical
and physical properties of these re­
sources and into their processing and
utilization is needed. In addition, the
potential reserves of the minerals other
than iron ore have not been clearly out­
lined by detailed geologic mapping. If
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The State presently has an installed or under-construction capacity of 17 million tons of
taconite pellets. There is an additional capacity of about 4 million tons for Wisconsin and
Michi~an. Many of the other taconite plants now under construction are in Canada. Of the
68 mIllion tons predicted for Minnesota-Wisconsin-Michigan taconite production in 1990,
Minnesota should strive to have 50 to 60 million tons.

4t% Si02

65-68% Fe

1970

PLANTS 28-31
TONS 69

Let us now examine the comparative
economics of Minnesota iron are. In the
case of high-grade, direct-shipping are,
the costs which have the more significant
effect are those of labor, transportation
and taxes. The cost of production in
Minnesota has shown a rise of about
110% since 1950. The labor cost of
foreign operations is much less, since the
low labor rates per hour more than off­
set any differences in productivity. Week­
ly earnings of employees in the Minne­
sota iron mining industry have risen
much more than those of manufacturing
employees. Transportation costs are also
more favorable to foreign are.

Pricing of ore-has been based, for the
most part, on chemical composition. Pro­
ductivity can be improved greatly by
using a blast furnace burden with good
structure. In the future it is likely that
there will be a widening gap between
the price of direct-shipping are and that
of pellets and other are of good struc­
ture. The lower price of direct-shipping
are, coupled with high labor and trans­
portation costs will seriously curtail the
sale of Minnesota direct-shipping are.

Beneficiated ore is affected differently.
The labor costs are not so important
when compared to cost differences intro­
duced by concentrating characteristics. If
one admits that pricing and marketing
conditions will require the offering of a
high-grade, good structure product, then
these physical characteristics become
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of are quality, delivered cost, investment
environment, national security and politi­
cal climate. The Lake Superior Region
will see a rapid decline in the production
of natural ores and a steady rise in taco­
nite utilization, Minnesota must have as
its aim the major part in the production
of these taconites.

Minnesota natural are reserves have
declined rapidly the last ten years. The
decline, illustrated by the chart, "Tax­
able Reserves" (opposite page), is due to
two principal factors. First: ores are being
physically depleted. Second: they are be­
ing reclassified because of rising standards.
The problem of rising standards will be
discussed in a later part of this report.

Fortunately, Minnesota has vast re­
serves of taconite available by open pit
mining - sufficient to produce five or
more billion tons of pellets. In addition,.
there are enormous reserves available by
underground mining.

Iron are imports during the coming
year will originate primarily in Canada
and in South America because of the
size of reserves available, as well as the
other factors mentioned earlier. Cana­

"dian imports are expected to more than
double by 1970 as the result of capital
expenditures planned and already made.
Much of the Canadian production will
result from up-grading lower-grade mate­
rial. One important consideration bearing
on future imports is the emergence of
European Common Market, Japanese
and Latin American steelprodticers as
bidders for iron are.

purchase of services and goods by the
companies and their employees is but
one of the considerations. The list might
be extended on and on to include, for
example, the effect of added raih'oad
employment, construction jobs and the
influx of capital to the State.

Supply and Demand
The past ten years have seen a striking
change in the pattern of iron are supply.
The Lake Superior district, which pre­
viously supplied over 80% of the national
market for iron ore, now .supplies less
than 55%. The chart, "Trends of Iron are
Shipments" (page 49), part of a presenta­
tion by R. 'R. Wade at the 1962 an­
nual Mining Symposium of the Univer­
sity of Minnesota, shows past and pre­
dicted production of Minnesota iron are.

During recent years there has been a
growth in the markets for materials which
are alternates to steel. Plastics, aluminum
and cement have invaded the steel mar­
ket. Another factor affecting the tonnage
of steel used is the continuing improve­
ment in steel itself. The improved high­
strength steel means' that fewer tons are
required to serve the same purpose. Fur­
thermore, the rise in average iron con-.
tent of are shipments from approximately
56% in 1961 to a future average ap­
proaching 62% will mean that future ton­
nage may be cut to 91% of that predicted
in terms of today's grade,

The chart, "Consumption of Iron
Ores" (page 50), shows that consumption
of the past 50 years has risen an average
of IH% per year. It is interesting to note
that the growth viewed from 1935, at
the base of a depression, through World
War II indicates a much larger percent­
age rise. The future demand was de­
veloped using a 2% growth rate, modi­
fied for grade of are. This rate seemS
justified in view of the considerations
previously mentioned. The figures de­
veloped are actual average requirements,
not maximum capacities.

Several other forecasts are shown on
the chart for the purpose of comparison.
The U. S. Bureau of Mines forecast is
based on estimated requirements, and
would indicate about an equivalent
growth rate with the principal difference­
being due to a higher base point. The
Council's forecast was developed using
as a base the average consumption for
the period from 1955 to 1960.

By 1975 consumption of iron are is
estimated at 135 million tons per year,
and by 1990 the figure will have risen
to 172 million tons. The future require­
ments will be supplied by increasing im­
ports and by the utilization of lower­
grade domestic are. The allocation de­
picted in the chart as to source of future.
supply is based on several factors. The
ultimate choice will be made on the basis
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quite significant. Minnesota taconites are
extremely hard, and require very fine
grinding to separate the merchantable
iron-bearing particles from the gangue
material. The actual concentrating proc­
ess is very complex and requires many
steps. On the other hand, much of the
Canadian material breaks down easily,
and separates at a much coarser size than
Minnesota taconite. The concentrating
process is simpler than that for Minnesota
ores. Similar tonnages of pellets can be
produced from less tons of Canadian
crude than from Minnesota crude. It is
not hard to see why these ores can have a
cost advantage over those of Minnesota.

Another difference in the cost struc­
ture of beneficiated ore is the high inter­
est charge and capital write-off due to
the amount of capital investment needed
for construction of a beneficiation plant.

MINERAL RESERVES
Reclassification
Iron ore valuation for ad valorem tax
purposes is made on the basis of chemi­
cal composition and physical structure.
The categories or groupings of ore are
also dependent on mining method and
beneficiation required. For example, a
direct-shipping ore is one that requires
no beneficiation. Other types include
wash ore, heavy media ore, taconites.

As a result of the changing technology,
such material, once direct-shipping ore,
now requires beneficiation to put it in a
marketable condition. There is a loss in
tonnage which accompanies beneficiation
and a loss in valuation due to increased
treatment cost. Much of this material is
still held on the tax rolls at a high valua­
tion and must be reclassified. The re­
classification will result in a decrease in
tonnage and value per ton as carried on
tax rolls. The same .situation holds true for
wash ores and retreat ores which now
must be beneficiated to a further degree
than in the past. The trend toward reclas­
sification has already appeared.

The listed iron ore reserves of the State
have fallen from one billion to one-half
billion tons in the last 15 years. By sub­
tracting the major portion of the under­
ground ores, which cannot be mined eco­
nomically today, the figure is closer to
400 million tons. Of equal significance,
much of this open pit ore cannot meet
market specifications and must be reclas­
sified to semi-taconite. The life of the
so-called "natural ores" are thus about
ten years, even considering a falling rate
of production. These higher-grade re­
serves can be uesd to carry the industry
through a transition period until full taco­
nite production is achieved. Current
plants must be. supplemented by fine
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grinding, special concentration methods
and agglomeration of the final product.
Large capital investments will be re­
quired, and incentives should be given
to utilize such ores.

Many of the 70· or more concentration
plants currently operating along the
ranges are outdated. Fine grinding, mag­
netic roasting or flotation and agglomera-.
tion units must be added to produce an
acceptable product. Such investments in
"going" mines can serve to carry the in­
dustry through a transition period in
translating from the natural ores to stimu­
late the taconites, and thence to full
taconite operations. In order to stimulate
necessary research and plant investment,
additional monies must be provided and
every encouragement given to long-range
planning by the ore companies.

A considerable portion of the former
direct-shipping ores are now, in effect,
concentrating ores, and the previously
termed "intermediate ores" are semi­
taconites. The public and local authori­
ties must understand the reason and
need for re-classification. The· effect of
this change will be to reduce the ad
valorem, occupation and royalty taxes
on properties once they go into opera­
tion; hence the incentive to expend the
necessary capital investments to achieve
this end. Without such incentive many of
these properties are being and will con­
tinue to be dropped from tax rolls, in
which case tax loss will be much greater.

The State should expedite a re-classi­
fication of the so-called "natural ores"
wherever justified, and specifically upon
submittal of metallurgical test data, a
proposed flow sheet for necessary addi-

MINERALS

tional facilities, and upon evidence of
d~finite plans to build the additions. The
Semi-taconite Law provides the vehicle.

Mineral Development
In order for the State to assist actively
and intelligently in the development of
the taconites, it is important that more
be known about their location, the quan­
tities and especially their characteristics.
The same is true for other mineral re­
sources: clays, limestones, glass sand,
manganese, copper, nickel and titanium.
An accelerated program of geological in­
vestigation and ore testing is essential.

The Minnesota Geological Survey
should be expanded so that it canre­
sume a strong position in developing
the mineral resources of the State. Em,
phasis is. needed in geologic mapping,
supplemented by geophysical investiga.
tions. The survey should serve as a cen·
tral collection agency for geologic data
recovered in exploratory drilling.

Taconite Exploration
For many years the geologists and min­
ing engineers of Minnesota have con­
jectured as to what the Mesabi iron for­
mation is like in depth. Is the iron in
magnetic form? Is the grade high enough
to give low ratios of concentration and
hence low milling costs? Are the rocks
stable enough to support low-cost, high­
volume mining by large underground
quarrying methods?

If these probabilities were verified,
long-range planning could be estab­
lished so as to utilize the tremendous re­
serve potential. Underground mining of
low-grade magnetic ores is already a

MINNESOTA NATURAL RESOURCES COUNCIL
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mineral reservations are not recorded
and in many cases it is impossible to
locate or identify the owners. These res­
ervations also allow the destruction or
use of surface rights with little or no
payment. Such reservations constitute a
serious impedance to a company contem­
plating a large taconite operation. Sug­
gested solutions to the problem include
a) taxing such reservations so that they
may not be held speculatively without
payment of taxes; b) protection of the
surface owner against attempts to en­
force reservations without payment of
'full compensation for surface damage.

Early acquisition of locations ~or sb'ip­
ping dumps, tailings basins and other
mining and beneficiation facilities is of im­
portance. The use of State lands for these
purposes is a consideration. Furthermore,
the mining companies must come to rea­
sonable terms before exploration activity
can be carried out on State-owned lands.
The State should encourage exploration
for other minerals, such as copper-nickel
occurrences, by adoption of an equitable
leasing and optioning policy.

Mineral reservations should be taxed
so that they contribute on an equal basis
with other types of property toward the
cost of government; and so that if the
taxes are unpaid, the surface owner could
re-acquire the rights. This could be dODe
by an amendment to the statute making
future tax assessments against a tract of
land effective against the entire interest,
both surface and mineral, unless the min­
eral interest is separately assessed and
taxed. Coupled with this should be a pro­
vision by which either the mineral own­
er or the surface owner might have the
mineml rights in any tract assessed and
taxed separately from the surface by fil­
ing petition with the county auditor.
There should also be a simple adminis­
trative method of assigning a value to
the mineral reservations subject to re­
view by the courts.

Surface Compensation
It is quite probable that our courts
would hold that a reservation of the

ious groups or individuals. Consolidation
of these blocks is necessary for engineer­
ing planning of potential operations. Re­
fusal of one owner to make satisfactory
arrangements may make it impossible to
develop a large area of taconites.

The Taconite Tax Law encouraged
producers to acquire necessary reserves to
justify plant construction. In addition the
law enables owners of taconite reserves to
hold these reserves indefinitely at nominal
cost without developing them. The basic
problem is to find a way to encourage de­
velopment of these reserves without over­
burdening those companies actually en­
gaged in taconite production.

Another difficult problem arises from
the presence of towns, roads, power lines,
etc. in much of the area where future
developments must be located. It would
be time-consuming and costly to acquire
the right-of-way and other rights over
several square miles so that large-scale
blasting and mining operations could be
conducted safely and economically. This
condition does not exist in Canada or in
most other countries where large-scale
iron mining development is taking place.

There is presently a statute recogniz­
ing the necessity of the power of eminent
domain in connection with development
of Minnesota taconite resources, declaring
the public interests in connection there­
with, and granting the power of eminent
domain to taconite companies. The power
does not apply to the mineral rights them­
selves so that the individual's mineral
rights are adequately protected. This
present statute is quite adequate.

The ownership problem is further com­
plicated by the existence of mineral res­
ervations. Much of the land has been
conveyed to a third party, reserving the
mineral rights with the right to mine and
remove the same. The courts have ruled
that a tax against a particular tract is not
a lien upon the minerals therein; thus
the owners of mineral reservations may
hold them indefinitely without payment
of taxes. Although the surface rights may
have changed hands many times, their
ownership can be traced; whereas the

Oliver's Sherman Concentrator: natural ores need more iron tpday

reality in Missouri, and plans are pro­
gressing for another property in Canada.
Companies that are not in the favorable
position of controlling adequate reserves
of near-surface taconite could acquire
large blocks of selected, high-grade un­
derground deposits, and develop meth­
ods for exploitation.

This might seem to be a dream, but
so was taconite development in 1910.
The pioneers of 50 years ago had vision.
Do we have less vision today, in the
age of lunar exploring and space shots?
Or must all of our aspirations and re­
search be directed toward outer space
- at far greater costs?

The State should drill a series of ten
deep holes on its lands along the south­
ern edge of the Mesabi Range at loca­
tions so selected that the iron forma­
tion is encountered at depths of 600 to
1,000 feet. The cores should be studied
closely by geologists to determine min·
eralogical characteristics, by mining en­
gineers to determine underground min­
ing characteristics and by metallurgical
engineers for beneficiation results. Cost
of the program is estimated at $100,000.

Publication of Data
Many other states have laws that require
mandatory reporting of all drill hole
information. This is particularly true for
"oil states." The information is generally
held as confidential for a certain period of
time, and then freed for public use. In
this way valuable data is not lost. Initially
the oil companies opposed the idea, but
ultimately they found that they benefited
greatly by such pooling of information.

Pertinent information developed from
exploration and development drill holes
put down in the State should be reported
to a specified State agency. These .data
should be held confidential for a period
of five years, following which they would
become public knowledge.

MINERALS _

MINERAL CONTROL
Mineral Rights
Ownership of large contiguous blocks of
good taconite reserves is essential before
any high capacity. operation can be im­
plemented. Furthermore, extensive areas
of .land are required for plants, tailings
ponds, etc. There are several basic fac­
tors which contribute to the problem of
taconite ownership and operations.

One problem arises where single par­
ties hold taconite reserves considerably
in excess of those necessary for unitized
operations and amortization of capital
expenditure.

The second problem lies in the fact
that much taconite land is divided into
small blocks, which are controlled by var-
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right to destroy the surface without com­
pensation would be contrary to public
policy unless exercised within a reason­
able period. Most residential and busi­
ness property in Range communities has
been built upon the assumption that the
courts would never sustain such reserva­
tions. Yet, in the absence of a clear court
decision, the reservations have been a
serious menace to property values.

The surface owners should be given
clear protection against attempts by hold­
er of a mineral reservation to enforce
them without payment of full compen­
sation for damages to the surface. A
sound approach seems to be a legislative
declaration that reservations of the right
to use, acquire or destroy the surface
without payment of full damages are
contrary to public policy, unless exer­
cised within a reasonable time.

"Holding Reserves"
Relative to the present right to control
taconite blocks at little or no cost, some
action should be taken so that those re­
serves having value cannot be held in­
definitely without obligat~on, There have
been cases in other areas of the world
where such privileges have been abused,
to the disadvantage of both a nation or
state and its mineral industry. The basic
problem is to find a practical way to pre­
serve the beneficial features of the tax
incentives for taconite production and
at the same time to remove gradually
the tax limitations protection' for those
"holding reserves" controlled for future
appreciation or speculation, Such "hold­
ing reserves" could be defined as those
in excess of an initial 50-year life based
on rated capacity of an established plant.

A provision should be established un­
der the Taconite Law wherein "holding
reserves" of good taconite lands are de­
fined and given the full protection of the
current laws for a period of ten years
from date of enactment. At the end of
this ten-year period the holding tax per
acre on established inactive reserves
should be escalated at a reasonable rate.

Royalties
Newly arranged royalty agreements, made
by mining companies with fee owners of
mineral lands, increased the royalty rates
to all-time highs in the early 1950's. Again,
a monopolistic position and peak demands
for ore were the governing factors. Unit
payments reached levels of $2.00 to $3.00
per ton. The fee owners, including the
State of Minnesota which is one of the
largest of this group, also must now tight­
en their belts, and not seek to drive the
ultimate bargain. The right of ownership
rests on its temperate use, Some groups
are now renegotiating their leases in view
of the competitive sh'uggle, and these ac­
tions must be accelerated.
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Owners of mineral rights should be reo
ceptive to renegotiation of leases on iron
ore reserves in light of the present-day
competitive situations. They, along with
mining and transportation companies,
labor groups and government, should
share in achieving lower costs.

Mineral Rights on Public Lands
Minnesota has an extensive area of rela­
tively unexplored, potential mineral area
in the northern part of the State within
the areas of State and National forests,
Even though these are public lands,
very little exploration work is being
done by companies, individuals or the
State, The U. S. Congress is currently
considering legislation that, for all prac­
tical purposes, closes to mineral explora­
tion or development large areas within
the State designated or to be "designated
as "wilderness areas". Dedicated conser­
vationists with minds absolutely closed
to the principle of multiple-use, or un­
appreciative of the economic benefit to
the State possible through development
of its mineral resources, have thrown
their vocal suppolt behind this restric­
tive legislation at the Federal level. The
State has not, to our knowledge, taken a
public position to proclaim its sovereign­
ty in this domain and to remind the rep­
resentatives of the people of Minnesota
to give utmost consideration to this and
the economic factors involved.

Policies should be established which
will encourage exploration on public
lands. The principle of multiple-use­
recreation, forest production, mining­
should be adopted for all public lands.
The basis upon which exploration and
mining can be carried out should be
clearly stated and realistically set in order
to attract venture capital. The Geologi­
cal Survey should make maps showing"
the geology, the royalty and lease terms
should be reasonable and economic cli­
mate made as favorable as possible.
Minnesota should take a strong position
in urging that undeveloped areas within
its bounds should not be walled off by
restrictive National legislation inimical
to the economic development of its natu­
ral resources in accordance with princi­
ples of multiple-use. The State should
more effectively and broadly promulgate
the idea expressed in the last biennial
report of the Department of Conserva­
tion: "Conservation is generally defined
"as 'wise use' of our natural resources. The
earlier concept of 'to preserve', and the
more popular 'hunting and fishing' ap­
proach have been discarded. Today any
definition of conservation that does not
provide for the present and future use of
resources to promote a sustaining econ­
omy is unacceptable."

Various mining corp.panies, based in
other parts of the U. S. and interested in
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the development of nickel, copper, lime­
stone and other mineral potentials of
Minnesota, have left the State after ex­
penditures of considerable sums of
money. Their experience was that the
policies of the State and the Federal
Government as to leasing of lands was
too rigid and time-consuming. Land and
mineral rights were too difficult to ob­
tain. As a consequence, we now have a
reputation that works against the ath'ac­
tion of venture capital for the develop­
ment of our mineral resources.

Both the State and Federal Govern­
ments should review their policies with
regard to the leasing of mineral rights
on their lands, for the purpose of attract­
ing mining companies to explore and de­
velop the potentials of nickel, copper and
the industrial minerals in Minnesota.

LAND CONTROL
Surface Rights
The· development of mineral resources
in Minnesota is impeded sometimes by
the difficulty in obtaining the necessary
surface rights for mining, plant conshuc­
tion, tailings dams and access routes.
Numerous owners, often controlling small
fractional interests, must be contacted
and sale arrangem~nts negotiated at high
prices. Existing roads, railroads, power
lines and the proximity of communities
add to the problem of acquiring mining
blocks sufficiently large for economical
taconite operations. In tlus respect we
are at a disadvantage to such isolated
areas as Quebec-Labrador or Liberia,
where such lands are readily available
from the government upon acquisition
of the mineral leases. Everything possi­
ble should be done by the State in order"
to facilitate such land control problems.

There is presently a statute recogniz­
ing the power of eminent domain in con­
nection with the development of Minne­
sota's taconite resources, declaring the
public interests in connection therewith
and granting the power of eminent do­
main to taconite companies, Without this
light, a single owner of a small tract
located in an essential area could block
an entire development. The privilege has
not been abused to date, and there would
be no occasion for comment were it not
for the fact that certain individuals and
organizatfons have attacked the statute
from time to time upon their claim that
it authorizes the condemnation of prop­
erty for private purposes. Its repeal
would he disastrous.

The statute granting the power of
eminent domain to taconite companies
should be retained as an absolute neces­
sity for the development of the State's
mineral resources and for the public
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EXAMPLES OF PROPERTY TAX COMPUTATION
BASED ON $100,000 MARKET VALUE

Iron Ore Manufac· Home-
Mining turing stead Farming

Present Worth
(Market) $100,000 $100,000 $100,000 $100,000

Ratio 100% 40% 20% 33%%

Full and True $100,000 $ 40,000 $ 20,000 $ 33,333

Statutory Ratio 50% 40% 25% $ 4,000 20%
40% 16,000

Assessed Value $ 50,000 $ 16,000 $ 7,400 $ 6,667

Assumed Mill Rate 250 250 250 250

Tax $ 12,500 $ 4,000 $ 1,850 $ ],666

'I

in effect along the Range country to ac­
complish this. Another important factor
is that of work productivity. Detailed
studies have shown that hourly labor
costs for Minnesota's iron ore industry
increased 120% between 1950 and 1960,
whereas labor productivity rose but 25%.
This is yet another factor that makes our
ores less competitive, and the trend must
be reversed. Fringe benefits for the iron
ore employees are established on the
basis of the steel industry negotiations,
and these sometimes impose high and
unfair burdens on the iron mining indus­
try, posing critical problems, particularly
for the smaller producers.

The State and National Governments
should continue and accelerate the pro­
gram of re-training of personnel, and
every effort should be made by industry
and labor to increase productivity com­
mensurate with the increased costs and
inflationary trends experienced over the
past ten years.

TAXATION
Ad Valorem Taxes
Three basic taxes applied to iron ore in
tHe State of Minnesota are: ad valorem
tax; occupation tax and royalty tax.

The ad valorem tax is a property tax.
The law provides that all property should
be taxed on the basis of full and true
value. A mill rate set by the local taxing
authority is then applied to a statutory
percentage of the full and true value to
obtain the tax (see examples) . The actual
assessed full and true value is much less
for farming and busines~es other than
mining. Also, one finds that. the statutory
ratio for mining is higher than that for
other businesses. The overall effect is
that the mining company pays a property
tax over three times that of other busi­
ness and over seven times that of farm­
ing. for the same market value.

The examples assume the same mill

Many others owed their jobs to mineral
'production, either directly or indirectly
through raih'oad operations, service in­
dustries, stores, etc.

As a case in point, Itasca County has
a population of 38,000 people, and ap­
proximately 50% of these are dependent
directly or indirectly on the mining in­
dustry. In December 1961, 1,800 of these
38,000 people in Itasca County Were
drawing Government assistance. Of this
number, approximately 1,500 were men
who had formerly worked in the iron
mines of the area. The iron mining in­
dustry today in Itasca County accounts
for approximately half the employment
it provided ten years ago.

By contrast, the far eastern end of the
Range around Babbitt and Aurora is
flourishing. The taconite operations in
that area provide year-'round jobs. Come
November every year, mine employment
across the other portions of the Range
drops by half. The 3,000 workers re­
quired by the expanding Reserve Mining
Company's operations mean the follow­
ing to that locale and State: 3,360 more
households, $17,700,000 more personal
income, $8,100,000 more bank deposits,
120 more retail establishments 'of $10,­
800,000 annual sales. Each additio~al
one million tons of annual plant capaCity
constructed will require a capital ex­
penditure of $35 million to $40 million
and provide about 350 or more extra
permanent year-'round jobs directly con­
nected with mining and beneficiation. If
we can achieve our chosen goal of 60
million tons of annual-pellet capacity, this
means over $2 billion of investment and
20,000 to 25,000 of directly related jobs.

In general, the quality of the work
force in Minnesota is excellent. However,
there is a considerable change in the
character of skills required for the opera­
tion of elaborate processing plants com­
pared to the straight mining and treat­
ment· of natural ores. Therefore, men
must be re-trained. A program is now

benefit. Consideration should be given
to extension of this power to other types
of mineral properties, such as for nickel
and copper projects, if the need arises.

Public Lands
Relative to acquisition of State-owned
lands located in areas of mineral develop­
ment, these of course are not subject to
the power of eminent domain. It is often
difficult for public officials to exercise
broad discretionary powers in the disposi­
tion of such lands, and delays could preju­
dice progress. Established statutory pro­
cedures outlining the necessary steps
would be helpful to all concerned.

Furthermore, there are many political
subdivisions along the Mesabi Range,
each requiring separate schools and other
governmental functions. Area cOn«-olida­
tions would improve efficiency and serv­
ices. Perhaps zoning arrangements, such
as practiced by the larger cities to effect
needed improvements of benefits to all,
could be formed in order to expedite
problems of government, land acquisi­
tion and the like. All of the towns and
communities cannot be saved in any
event. This situation is Widely recognized,
and an intelligent plan of consolidation
perhaps will become mandatory.

Statutory procedures sh~uld be estab­
lished whereby mining companies can
acquire certain public' lands essential or
advantageous to the development of·
mineral projects.

Area consolidation should be effected,
and committees established with author­
ity to act regarding matters of land con­
trol and acquisition.

EMPLOYMENT
Job Opportunities

It has been stated that Minnesota has
the advantage of a skilled labor force
trained in iron ore mining and beneficia­
tion. This advantage is not likely to be
permanent. The labor force itself may
migrate under the inducement of more
permanent and stable employment in
other states or countries. The know-how
built up in the Minnesota il)dustry will
be made available throughout the world.
The labor force in other countries will
become more efficient and well-trained.
The resultant rise in productivity, coupled
with lower initial wage scales, will have
the overall effect of lowering cost per
unit output. In the long run, it would
seem that Minnesota will lose the ad­
vantage of experienced personnel and
developed technology.

Total direct employment in the min­
eral industry of Minnesota averaged over
20,000 persons in 1960, of which 17,000
were connected with the iron ore phases.
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rate for mmmg, business, farming and
homesteads. The per capita tax rate is
much higher for Iron Range communi­
ties. The reason that the expenditures are
so high is that the mining companies have
been paying the major portion of these
taxes. In several instances the mining
companies have paid as much as 99.8%'
of the total taxes. As there have been
reductions in mineral valuations, due to
depletion and closing down of mining
operations, mill rates have been pushed
upward to maintain tax revenues.

The taconite law provides for a pro­
duction tax in lieu of ad valorem and
property taxes. This production tax is
set at the rate of about 6¢ per ton of
concentrates. The same tax basis has
been extended to include semi-taconites.

Occupation Taxes
The occupation tax is a tax on the busi­
ness of mining. This tax is at the rate of
14.25% for natural ores and 12% for taco­
nites, computed on the valuation of the
ore mined. Cr.edit against the tax may
be obtained for excessive labor costs.
The law specifies' that the value of the
ore at the mine shall be the basis for
taxation. Certain statutory deductions,
such as mining cost and royalties paid,
are allowed in computing the value. De­
ductions not allowed include:

Exploration costs not specific to a
particular mine

Research costs
Federal income taxes
General administrative expenses if

outside State
Legal and advertising expenses
Depletion
Carry-over loss from year to year or

mine to mine
Other corporations, including other ex­
tractive industries, may deduct all rea­
sonable and necessary .business expenses.
The 1961 report of the Legislative Com­
mission on the Taxation of Iron are has
stated that the rate paid by mining com­
panies is more than three times that paid
by other industries under the Corporate
Income Tax Law.

For the natural ore producers the fol­
lowing additional deductions should be
allowed in the computing of State occu­
pation taxes: expenditures for explora­
tion And research on Minnesota's ores;
contributions made within the State; in­
terest on monies borrowed for use here.

Royalty Taxes
A royalty is the amount in money or value
of property received for permission to
mine and remove ore therefrom. The
royalty tax is a tax on the royalty, and
is at the effective rate of the occupation
tax. The tax was originally imposed as
a tax on the recipient of the r.oyalty. In
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practice, it is actually paid by the min­
ing company and hence is an expense
item. Royalties are also taxed under the
State income tax clause.

Taconite Taxes
The original Taconite Law of 1941 and
the. Semi-taconite Law passed in 1959
provide special arntngements in view of
the complex processing and high capital
investments required. A production tax
of about 6¢ per ton replaces the ad
valorem tax. Currently the occupation
tax rate is equivalent to 12%, instead of
14.25% for natural ores, and labor credits
generally reduce this to about 3.75% of
net income. However, special tax laws
relating to railroad operations and local
school needs are such as to increase the
average tax payments to about 35¢ per
ton. In fact, Reserve Mining Company
reports that their total tax payments for
1960 were 43¢ per ton of taconite pel-

Jets, of which half is for special school
district assessments.

Both Erie and Reserve mining com­
panies have realized the need for these
special laws and have been generous and
forward-looking in paying the necessary
school taxes and in providing numerous
services to the communities. Somewhat
similar procedures are employed at the
new taconite-type operations being de­
veloped in Canada. It seems' that such
methods best answer the local problems.
Future taconite companies must follow
the same course of action, or other
sources of revenue must be found.

No change should be made at this time
for that section of the Taconite Tax Law
imposing a production tax in lieu of
other ad valorem taxes, since numerous
special ad valorem tax laws have al.
ready been enacted to take care of local
problems at existing taconite operations.
Such problems for new operations can­
not be anticipated, but may be met in
the future as theY arise.

Tax Concessions
In general. other states and countries
have lower taxes on mining activities
than does Minnesota, as shown in the
table, "Comparative Taxes", on next page.

Tax laws of competing mineral areas,
such as Michigan, Pennsylvania and par­
ticularly Canada, also offer incentives for
venture capital. Initial tax~free periods,
rapid amortization, depletion allowances
and deductions for researc9 and explora­
tion expenditures are some of the usual
concessions. The policy seems to be one
of attracting industry and providing ad­
ditional jobs in order to create growth
and broaden the tax base. In order to
hold our share we must match them.

Action has been taken in Washington
just recently with respect to the shorter
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periods {or depreciation. It remains to
be seen whether this is enough incentive
to bring in large amounts of additional
capital to the State. If this is not enough,
we must continue to press for additional
incentives to match those now offered
the mining industry by our principal
competitor, Canada.

The depletion allowances presently
permitted in calculating Federal income
taxes should be continued. Further, the
Federal Government, receiving as it does
one of the larger tax incomes, should per­
mit rapid amortization as an incentive
for new plant investments. These na­
tional policies are essential in order to
steib. the Ho,w of heavy outlays of U. S.
capital to Canada, which already offers
these advantages.

Tax St.ability
The Minnesota Legislature has had un­
der consideration for the past year a
legislative act and a suggested constitu­
tional amendment designed to provide a
long-range tax stabilization policy. The
intent may be stated briefly as follows:
The combined occupation, royalty and
excise taxes imposed upon any person
or corporation engaged in the mining of
taconite, semi-taconite, reduced or other­
wise beneficiated product thereof, shall
not be increased so as to exceed the
greater of either:
a) The amount which would be payable

if such taxes were computed under
the laws of January 1, 1961, which
apply to the mining of taconite, or

b) The amount which would be payable,
with respect to such mining, if such
person or corporation were taxed un­
der the State income tax applicable to
manufacturing corporations transact­
ing business within the State.
In other words, this act or amendment

would provide a method of raising the
taxes in the event that future levies on
taconite production should become less
under the Taconite Law than under the
corporate tax system. In addition, a sec­
ond part of the act included a restriction
that within an eight-year period at least
$250 million of additional capital invest­
ment (including the $120 million being
spent for Reserve Mining Company ex­
pansion) must have b.een made in the
State of Minnesota before the act would
become effective.

The ultimate net effect of such a
course pro.hably would be to place the
taconite mining industry, with its elabo­
rate processing plants, on a corporate in­
come tax basis, the same as now obtains
for other businesses in the State and for
other phases of our mineral ind~stry. It
must be remembered that' the iron ore
industry was placed in a discriminatory
position by the passage of the Occupa-
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18% of first $35,000; 47%
over $35,000. Plus 3% for
Old Age Security.

First 3 years income not tax­
able.

Depletion allowance: 33%%
of net. (25% for non-opera-
tor.) "

Depreciation: 30% declining
balance for mine buildings,
machinery and equipment.

Exploration, drilling and
development expenses are
deductible.

STATE OR PROVINCE

Natural ores: 14.25% oc­
cupation and 14.25% royalty
tax.

Taconites: 12% occupation
and 12% royalty tax.

Labor credit allowed at fixed.
% of total labor cost above
base.

Corporate tax of 1¢ per ton
of iron ore produced.

Graduated corporate tax: 2%
first $1,000, ending with 7%
over $7,000.

Corporate income tax of 6%.

No income tax. Gross prod­
uct is taxed in lieu of land
taxation.

1961 tax less than 12¢ a ton.

Quebec: Tax rate 4% to 7.%.

Ontario: $10,000 to $1 mil­
lion, 6%; $1 million to $5
million, 11%; over $5 million,
12%.

Labrador: Tax rate 5% of net
profit.

LOCAL

Natural ores: Property tax
on unmined ore 50% full and
true value times mill rate (up
to 700 mills).

Taconites: 1) less than 1000
ton production at$1 per acre;
2) over 1000 tons per year/
acre at about 6¢ per ton .

All property assessed at true i

; cash value. No special tax on
iron ore.

No special tax on iron ·ore.
Property taxed at full value.
An in lieu production tax of
2% of the value for ore re­
quiring fine grinding.

Ad valorem tax at same rate
as personal property.

No income tax. Gross prod­
uct is taxed in lieu of land
taxation.

Quebec: No ad valorem tax
on minerals. Annual rental
tax of 10¢ per acre on un­
patented concessions.

Ontario: Ad valorem tax and
special mine tax of 10¢ per
acre.

Labrador: Rent for lease at
10¢ per acre per year.

Provincial taxes deductible
from F.I.T. up to 9-10%.
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particularly in the development of new
methods of concentrating and agglomer­
ating the semi-taconites and the taco­
nites. The Legislature has been forward­
looking during the past 50 years in sup­
porting the Mines Experiment Station.
But we are now in a period of crisis, and
the effort must be doubled or tripled.

Direct Reduction
Relative to the future of direct reduction
plants in Minnesota, it is generally true
that economics favor the location of iron
and steel-making plants, using Minne­
sota ores or pellets, in the lower lake
region rather than in this area. Millions
of dollars have been expended by the
steel companies, and others, to study the
potential of direct reduction methods.
They showed such processes are general­
ly economic and competitive only under
special situations where coking coals are
lacking and demands are inadequate for
efficient blast furnace operations.

As to current markets for D-R prod­
ucts, there is insufficient demand for pig
iron and steel in the Minnesota-Dakotas­
Montana region to keep the three blast
furnaces and the associated steel plant
near Duluth operating anywhere near
full capacity. Our State is not an attrac­
tive location for large D-R plants. There
is, looking to the future, perhaps a lim­
ited market for the product of one or
two relatively small plants. It must be
remembered that D-R materials from
Minnesota or elsewhere would have to

19651960
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dustry, the University and Government
is vital. Engineering and economic
studies, now being conducted, should be
pursued. In connection with research
support, it is important to note that un­
der the new subsidy program of the
Canadian government, Canadian affili­
ates of United States Companies - as
well as wholly-owned Canadian firms­
are eligible for industrial research grants
amounting essentially to 50% of research
costs. Taking into account the fact that
these research costs are ah'eady partly de­
ductible for Canadian corporate income
tax purposes, the net effect will be a cost
to the investor in Canadian iron ore indus­
try of but 25¢ for each dollar expended.

Tax income to local and State govern­
ments has averaged $51,570,000 per
year during the 1956-60 period, from
about 53 million tons of average annual
production. In addition, the State re­
ceived an average annual royalty of
$3,860,000 from its iron ore holdings.
Monies invested in the Geological Sur­
vey and the Mines Experiment Station
represent considerably less than 1% of
that tax and royalty income, or about %¢
per ton of ore shipments. It would seem
that 2¢ to 3¢ per ton of production,
equivalent to $1 million annually, is a
realistic amount for essential research to
perpetuate the industry. In the chemical
and electronic industries it is typical to
allocate 5% of income for research.

The State should greatly expand its
research efforts in the mineral industry,

This chart shows the rapid rise between 1950 and 1959 of the burden of ad valorem taxes on
the iron mining industry, and the increasing burden that will have to be borne by other tax­
payers during the next 20 years if present levels of expenditures are maintained in the face
of declining valuations.

RESEARCH
Beneficiati·on
Technologically, magnetic taconites are
a going business today. But the final
product, containing 8%-9% silica, is rather
poor in grade by comparison with com­
petitive materials.

The pellets must be improved to 6%
silica, and this requires additional treat­
ment processes. The utilization of non­
magnetic taconites and semi-taconites
hinges upon a break-through in one of
the several possible methods now under
consideration. The scope of this problem
is large and applies to more than half of
the taconite reserves on the Ranges. The
solution vitally affects many Range com­
munities, thousands of Range people,
their industry and well-being. It is cer­
tainly one of the more important problems
facing the State and the industry today.

An expanded research program by in-

Property Taxes
The Range communities have continued
a high level of spending, even in the
face of decreasing ore reserves and ship­
ments. Mill rates are sky rocketing, throw­
ing a particularly heavy burden on the
natural ore properties. Companies con­
sidering the construction of taconite
plants on the Mesabi in the area west of
Virginia fear that the heavy tax loads
will be shifted to their pellet production.

Real efforts should be continued to­
ward the equalization of property valu­
ations now underway in iron mining com­
munities. Costs should be cut and ad
valorem property taxes adjusted to a
reasonable basis. Special State aids to
temporarily maintain essential services
may have to be considered for some
communities which a) have lost mineral
values to a serious extent; b) have cut
services and costs to a reasonable mini·
mum; and c) have non-mineral proper­
ties paying taxes at high rates.

tion Tax Law under the 1922 Constitu­
tional Amendment and the new pro­
posed taconite amendment is simply
rectifying, by the same route of a con­
stitutional amendment, the special ar­
rangements made in 1922.

The State should assure the taconite
industry long-term stabilized tax treat­
ment. The preferred course is through
the so-called "Taconite Amendment",
waiving the requirement relating to a
minimum expenditure of $250 million
within eight years, so as not to discour­
age plant investments by small com­
panies. Second choice, considering the
urgency, would be immediate passage of
a legislative act, to be followed later by
an amendment.
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be accepted as substitutes for charge
components now being used in the iron
and steel industry. Furthermore, the de­
sirability of D-R iron as a charge com­
ponent for present-day iron and steel
practice is yet to be proven. The direct
reduction programs 'that have been pub­
licly discussed apparently are planned
for plants of small or medium capacity
and could, if feasible, supply employ­
ment to but relatively few people. How­
ever, there are substantial reserves of
ores that cannot be treated by conven­
tional means. So market studies and eco­
nomic appraisals should proceed as a­
phase in the overall research program.

These studies should use the previous
data developed by Battelle Memorial In­
stitute for Northern Natural Gas Co.
and the iron ore companies, as well as
pilot plant results from the Krupp-Renn
Strategic Udy, R-N and other processes.

Market studies and economic apprais­
als of the more promising methods of
direct reduction should be made by in­
dependent engineering firms of outstand,
ing reputation, and no commercial facili­
ty should be constructed with public
funds unless economic feasibility is
proven. Research should proceed on the
problem of reserves and mineralogical
characteristics of those stockpiles and
readily accessible materials that are best
adapted to direct-reduction processes.
However, in no case should these efforts
be at the expense of essential progress in
the more important areas of the semi­
taconites and the non-magnetic taconites.

TRANSPORTATION
Competitive Costs
Transportation cost makes up approxi­
mately one-half of' the price of iron ore
delivered from the Mesabi to Pittsburgh.
The Lake Superior region has only one
economic shipping route: rail-Iake-rail.
The rail transportation costs from the
Lake Superior District to points of con­
sumption generally put the area at a
competitive disadvantage. The rate from
Baltimore to Pittsburgh is 11.6 mills per
ton-mile as compared to 21.3 mills from
lower lake ports to Pittsburgh. The dif­
ferential is even less favorable for upper
lake haulage. On the other hand, a very
favorable rate of 8.8 mills per ton-mile
exists from upper New York State and
various points in Canada to Pittsburgh.
Application of this same rate to the two
rail portions of the Mesabi to Pittsburgh
shipment would give a reduction of near­
ly $2 per ton on the delivered cost.

Privately owned railroads are already
playing an impOltant part in the com­
petitive pictuie in Venezuela, Liberia
and Canada, just as they are at Reserve
and Erie. These modern, efficient rail-
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roads require heavy capital expenditure,
but make for ultimate ton-mile costs at
a fraction of U. S. commercial rates. It
is in the best interests of the Nation, as
well as the railroads and iron ore indus­
try, to work together in an effort to re­
duce iron' ore transportation costs.

The most significant factor in the
transportation of foreign ores is very
cheap ocean transportation. Large ocean­
going ships have a greater carrying ca­
pacity coupled with low wage rates,
which make for cheaper shipping, load­
ing and handling costs, In addition, the
opening of the St. Lawrence Seaway per­
mits carriers of imported ores to pene­
trate deeper into the heart of the steel­
producing region.

DISTRIBUTION OF IRON ORE RESERVES

Known world reserves of iron ore have increased
tremendously in the last 15 years. This map shows
the principal producing areas that are replacing
Minnesota's tonnage of the U. S. blast furnace
requirements. The size of the dots indicates the
relative size of the reserves. Distances are in
nautical miles.

In summary, Minnesota must compete
against low-cost ocean transportation
while faced with higher relative rail and
lake rates than our competitors.

Railroads
Until 1955 the Lake Superior ores had a
big advantage over foreign ores from a
transportation standpoint in serving the
Chicago and Pittsburgh furnaces. This is
no longer true because of the advent of
the St. Lawrence Seaway and low rail­
road rates effective from the east coast.

The' combination of upper and lower
lake railroad freights plus lake charges

. represent one of the major cost factors
for Minnesota ores - some $6.70 per ton.
Whereas competitive ores move from the
east coast, New York State and Canada
to Pittsburgh at rail rates of about 1¢
per ton-mile, rail rates for Mesabi ores to
Duluth and from lower lake ports to Pitts­
burgh are from 1.5¢ to 3¢ per ton-mile.

Four different railroads move ore from

Minnesota mines to docks. As tonnages
fall off, the unit cost of these carriers will
increase, and there is a very real possi­
bility that rates must again be raised.
It would seem that consolidation of rail­
roads, with elimination of some of the
ports and modernization of others, is a
necessity in order to keep costs in check.

The State and Federal Governments,
together with the Range communities,
should give sympathetic hearing to the
consolidation of Range railroad opera­
tirns and docking facilities.

Lake Rates
Our lake rates of $2 per ton are high in
relation to comparable costs for other
ores, because the United States requires
the use of domestic vessels between U. S.
lake ports during times of peace. Reliable
reports;.are that foreign vessels can be
chartered for similar services at about
$1.30 per ton, a saving of 70¢ per ton.

Foreign 'ores, moving in fast modern
vessels of 50,000- to 75,000-ton size
with very cheap labor costs, realize rates
as low as $2.60 from Liberia, $3.25 from
Peru and $3.75 from Brazil. These boats
operate on a year-around schedule. By
comparison, our lake vessels of 25,000­
tpn maximum capacity can be used but
s'even to eight months pe~ year. An addi­
tional factor jeopardizing our competic

tive position is that Canada will now sub­
sidize 40% of the cost of their new lake
ore carriers, about $3 million per vessel.

Port Cartier in Quebec and Stockholm
in Sweden employ ingenious methods of
"bubbling" air to keep their harbors open
in winter. Increased efficiency in the use
of dock and vessel facilities, coupled
with the savings realized from carrying
smaller stockpile inventories at the fur­
naces, should permit lower shipping rates.

State officials should urge the Federal
Government to establish a subsidy to
domestic lake carriers, representing the
difference between their costs and those
of foreign vessels plying from Canadian
and foreign ports to U.S. lower lake ports.

The State and Federal Government,
together with the shipping companies,
should study the possibility of keeping
the lakes and channels open for a longer
shipping, season.

Integrated Trains
Consultant engineers have studied the
possibility of using "integrated trains" for
moving coal and iron ores directly from
mine to blast furnaces. They claim that
rates as low as three to five mills 'per ton­
mile can be realized, thereby replacing
the present railroad-Iake-railroad-stock­
pile method of handling. These so-called
"integrated trains" feature special cars
in a long train, highballing directly from
source to consumer.

The railroad companies, the mining
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industry and the State should study the
potential of "integrated trains", with
year·'round movement of pellets and ores
directly from mine to furnace.

WATER SUPPLY
Rights
There appears to be an adequate water
supply along the mining ranges to meet
the needs of taconite development with­
out prejudiCing recreational or scenic
aspects. Permits for the appropriation of
water are granted by the Division of
Waters for industrial, commercial and
mining use for unlimited periods of time.
These are subject to revocation only for
violation of permit provisions after due
notice and opportunity for a public hear­
ing. Under permit, surface water may
be appropriated and impounded subject
to the acquisition of necessary legal rights
from riparian owners. Spring and freshet
water may be appropriated from lakes
and streams and impounded by indus­
tries on their own land.

Permits issued for the appropriation
of water for mining purposes contain a
provision that the applicant must com­
ply with the rules and regulations of the
Water Pollution Control Commission.
Since the advent of closed-circuit basins
for disposal of plant rejects, the Commis­
sion - with excellent co-operation from
mining companies - has reduced com­
plaints of this kind almost to zero.

Two taconite operations obtain water
for industrial use from. Lake Superior:
Reserve Mining Company for its ore
beneficiation plant at Silver Bay and Erie
Mining Company for its power plant at
Taconite Harbor. Both of. these water
appropriations are under permit, ,md
practically all of the water used is re­
turned to the lake. In the case of the
operation. of the beneficiation. plant, the
water returned to the lake carries tailings
from the concentrating process. This lat­
ter permit was granted after many pub­
lic hearings before the Commissioner of
Conservation and the Minnesota Water
Pollution Control Commission.

No difficulties have arisen so far rela­
tive to water rights and supply, nor have
any permits to mining companies been
revoked. Lack of problems in this area is
attributed to the excellent co-operative
relations among the companies, the
Water Pollution Control Commission and
the Division of Waters. Looking to the
future and the increasing demand as new
taconite plants are being planned, it is
likely that complexities could delay ac­
tion on permits. With this possibility in
mind, the Legislature might establish
statutory procedures expediting the
granting of such permits.
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IRON LANGUAGE
beneficiation. Any process of b:eftting

low grade iron ore material, beyond
simple crushing and screening, to
remove impurities or moisture hom
the crude material, themby increas­
ing the iron. content of the product.

concentrate. The llfoduct of any meth­
od or process of ore beneficiation.

direct reduction (D.B). A method,
other than the blast furnace, that
converts iron ore partly or com­
plete1y into metallic iron.

direct shipping ore. Ore that can be
used without beneficiation.

gross ton. 2,240 llounds. AdGpted from
Great Britain's long ton, along with
our other units of weights and meas­
ures. Iron are is bOl,lgbt aod sold by
the gross ton. Common caniers base
their freight charges on the number
of gross tons shipped.

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

magnetite. Magnetic iron are. Chemi­
cally it contains three parts iron to
four parts oxygen.

merchantable iron are. Marketable;
acceptable for use in making steel.
This tenn includes direct shipping
ore and concentrate.

natural ores. Ores derived from altered
iron foonation that include direct
shipping ores, concentrates fTOm
wash and gravity separation plants
and other ores not produced by
either the semi-taconite or taconite
prooesses.

peUetizing. A process involving the
forming of very fine ore partioles
into baDs OT pellets having about
10% of moisture, and the flring of
the pellets at a tempemture below
that of actual melting, to .harden
them so that they will stanel han­
dling without excessive breakage.

semi·taconite. Altered taconite which
bas been partially leached and oxi­
efu:ed, and in which the iron-bear­
ing particles of merchantal>le grade
are smaller than 20 mesh, and which
cannot be mad merchantable by
conventional methods of beneficia­
tion. Sometimes referred to as soft
taconite.

silica. Silicon dioxide; sand, quartz,
Hint.

taconite. Iron-bearing rock, known as
chert, very dense and hard, contain­
ing 25 to 35% iron as oxides, silicates
and carbonates. Taconite generally
refers to the Mesabi iron formation
from which the enriched are bodies
of the Range were derived.

The Legislature should establish pro­
cedures to simplify and expedite the
granting of water permits; perhaps set­
ting a time limit within which permits
should be either granted or denied.

FUELS
Power Availability
Most foreign countries where iron ore
development is now taking place have
cheap sources of power. As an example,
the Hamilton River will provide a source
of low cost hydro-electric power for th~

Carol Lake project in Canada. The cost
in this case will be about four mills per
KWH as compared to six or eight mills
for Minnesota taconite operations. This
cost differential is an important factor
since about 85 KWH are required for
each ton of pellets.

Apart from peat, which is very low in
calorific content and hence non-competi­
tive, Minnesota has no fuel resources.
However, availability of natural gas, oil,
coal and lignites at a low cost are ex­
tremely important from an industrial
standpoint. A sizeable oil refinery busi­
ness is developing in the State, and natu­
ral gas is becoming available in most
parts. Cheap fuel is essential to a grow­
ing mineral industry, being used in glass
factories (sand), light weight aggregate
plants (expanded shale), taconite proc­
essing and direct reduction iron plants.

One of the large potential uses of lig­
nite or natural gas is for the magnetic
roasting of semi-taconites and non­
magnetic taconites and for the produc­
tion of a pre"reduced pellet. Approxi­
mately * to ~~ of a ton of lignite would
be required to meet the heat require­
ments for each ton of pellets produced
from non-magnetic taconites. Research
efforts by the U. S. Bureau of Mines Re­
search.Center in Minneapolis and. by the.
Universities of Minnesota and North
Dakota are developing methods of uti­
lizing lignite and natural gas for these
metallurgical processes. Some of this
work is being sponsored by the Great
Northern Railroad. The iron mining com­
panies are experimenting with emil and
oil in their pilot plant tests of the mag­
netic roasting process.

Northern Minnesota is in real need of
a supply of cheap fuel. The possibility of
attaining this is linked with the develop­
ment of a large sustained demand; and
hence inter-related with the expansion of
the taconite industry.

Natural gas service cannot be extend­
ed to the communities of the Iron Ranges
until a large industrial load has been de­

.veloped. Likewise, lignite is not avail­
able for less than $5.50 per ton placed
on the Mesabi Range until there are
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major demands from established taconite
plants. Since the creation of these new
plants will depend to a large extent upon
the development of new processes utiliz­
ing and converting low-grade non-mag­
netic ores, it follows that a strengthened
program of research is required.

Research on the utilization of lignite
and natural gas for magnetic roasting of
ores and the pre-reducing of pellets
should be expanded. It is suggested that
the several interested agencies in Min­
nesota co-operate with equivalent agen­
cies in North Dakota for the economic
betterment of both States. In addition,
the State Geological Survey should work
with the suppliers of natural gas in the
study of underground sites for surge
storage in order to provide uninterrupted
service of that fuel throughout the year.

OTHER MINERAL DEPOSITS
(See map inside back cover)

Industrial Minerals
A sound policy concerning the explora­
tion, development and production of
the State's non-metallic and other min­
erals must be implemented.

Building Stone. Minnesota probably has
more excellent and beautiful varieties of
granite than any of the states. As is true
in many fields, modern requirements
have tended to concentrate the business
in a few large companies. Expensive
plants capable of producing a large va­
riety of forms and stone of varied appear­
ance and a large sales force are necessary
to make an operation profitable. It is
fortunate that Minnesota's largest oper­
ators are energetic, modern in outlook,
and able to maintain a market in spite
i5fsevere competition even from abroad.

Dolomite from Mankato and Winona
has commanded a market in moderate
amounts and probably will continue to
do so for a long time.' The best help to
the dimension stone industry will be an
intensive advertising of the many beauti­
ful stones produced in Minnesota.

Limestone for Cement. Most Minnesota
carbonate rocks are too high in magne­
sium for the manufacture of Portland
Cement, but the Prosser member of the
Galena limestone in southeastern Minne­
sota is suitable. The Universal-Atlas Com­
pany announced plans to build a plant '.
southeast of Rochester, but increase of
capacity by plants in Iowa has satisfied
the immediate demand with a margin of
excess capacity at the moment. A plant
should eventually be built in Minnesota
and would be a welcome addition to the
State's industry. Other cement companies
have indicated an interest in Minnesota,
thus stimulating study of the problem.
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Silica. Minnesota has an abundance of
relatively pure sandstone, which is easily
quarried and disintegrated to furnish
silica for glass and other uses. The recent
construction of two glass plants south of
the Twin Cities is a welcome utilization
of. this resource, and production should
increase as the area continues to grow.

Clay and Shale. Clay products have been
manufactured in the State for many years.
Only a few operations are in existence
due to the lack of known desirable clays.
The great need at the moment is for a
detailed, modern investigation of the
clay and shale deposits in order to locate
deposits suitable for various purposes. A
sewer tile plant at Red Wing, for ex­
ample, is threatened with the exhaustion
of suitable clay within a reasonable
period. Much of the clay and shale in
Minnesota deposits is too high in lime
for most uses. Thus, it is essential that
suitable clay deposits be located, amounts
estimated, analyzed and tested so that
potential users can be encouraged to de­
velop the deposits.

Certainly, with the growth in popula­
tion, the demand will increase for bricks,
drain tile, sewer tile, light-weight aggre­
gate and many other products. An ag­
gressive campaign to develop this re­
source is needed.

Marl. Fresh water marl is abundant in
many of Minnesota's bogs and lakes. It
consists of calcium carbonate, water and
variable amounts of clay, silt and sand.
Many uses have been suggested, but at
present its only use is in liming acid
soils. For this purpose it suffers some by
competition with crushed limestone and
dolomite because of its high content of
water, which is not easily eliminated. In­
vestigations have been carried on to
determine the feasibility of using marl
for the manufacture of Portland Cement,
but thus far a lack of a large enough
tonnage within a limited area seems to
have discouraged dewilopment.

Other Possibilities. Minnesota has rath­
er limited industrial minerals as com­
pared with some states, but not all pos­
sibilities have been exhausted. The
granites and associated rocks of northern
Minnesota are known to have many peg­
matitic masses. These are similar to
granite in composition, but very coarse
grained feldspar and mica are common
constituents. It is possible that intensive
mapping and investigation of these de­
posits might find some of commercial in­
terest. There are also other minerals
which may occur in these pegmatites.

Many concentrations of the mineral
ilmenite, an iron-titanium oxide, exist in
the high gabbro mass of northeastern
Minnesota. The ilmenite occurs with
magnetite, and the term titaniferous

magnetite is used to refer to the assem­
blage. Titanium is a useful metal but
there are many problems involved in pro­
ducing high-grade titanium metal. There
are large deposits of titanium-bearing
ores better situated than those in Minne­
sota, so no development in the near fu­
ture seems in prospect; but there is al­
ways hope that new technological de­
velopments will create a demand.

Investigations Needed
It is proposed that the known deposits
of these types be investigated in detail.
The occurrences should be mapped and
the quality, quantity and utilization of
materials must be studied chemically,
physically and mineralogically. Greater
publicity, on a nation-wide basis, must be
given ;~o these resources, so interested
companies can be attracted to Minnesota.

Occurrences of copper-nickel sulfides
in the Duluth Gabbro have been ex­
plored by private and governmental
agencies. Since their discovery there has
been very little published on the origin,
manner of occurrence, and regional geo­
Jslgic aspects of the occurrence. A geo-

, logic study of the Duluth Gabbro with
Rarticular emphasis on the copper-nickel
deposits would serve to re-awaken inter­
est in these potentially important mineral
resources. Minnesota has little high-grade
manganese ore, but it has a great ton­
nage of various types of low-grade mate­
rials, as well as manganiferous iron ores.
A process has been developed for extract­
ing manganese from low-grade manga­
niferous ore. A plant was built in Minne­
sota and operated for a period of time,
but it was closed as a result of competi­
tion from foreign sources of raw material.

An aggressive program of geological
and ..processing investigations should he
pursued on our non-metallic, copper,
nickel and manganese mineral potential,
with broad publicity of the availabilities
of these materials so as to encourage in­
vestments. Toward this end, the Minne­
sota Geological Survey and the Mines
Experiment Station must be given great­
er support funds. The excellent work of
the U. S. Bureau of Mines should also
be extended.

PEAT
Its Future
About one-tenth of the land area of Min­
nesota consists of peat bogs. Lying most­
ly in the northern counties, they are
estimated to contain some five billion
tons (dry basis) of peat, which is about
half the national supply. It should be
noted that while general knowledge of
location and extent of reserves is known,
specific information of commercial-grade
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peats, especially the sphagnum moss
types, is limited because of inadequate
surveys, and there is thus not sufficient
data to benefit prospective developers.

Current U. S. consumption of peat is
about 1 million tons a year. Most of this
material is used in soil conditioning and
specialty horticultural applications, and
the market has been growing rapidly ­
increasing ten-fold since 1940 and cur­
rently doubling every five years. The
type of peat in greatest demand is
sphagnum moss peat, of which so few
commercially economic deposits have
been found in this country that about
50% of total U. S. peat consumption con­
sists of imported moss. A few economic
deposits of sphagnum peat moss have
been found in Minnesota. These are be­
ing operated by two or three sizeable
producers and by about a dozen small
producers. In the national picture, Min­
nesota peat production is still quite small.

Use of peat for fuel does not offer
much promise because of the large re­
serves of lignite, coal and petroleum in
this country which would always be com­
petitive. Use of peat for chemicals, while
probably not immediate, may be a pos­
sibility in the future provided research
continues in this field.

The U. S. Bureau of Mines which is­
sues annual reports on peat production
defines peat as unconsolidated vegetable
matter related to coal and lignite, i.e.
fossil fuels. The U. S. Department of
Agriculture defines peat in the sense that
it serves as a growth medium for plants
or has major use in agriculture and thus
is a soil of vegetable origin developed
under bog conditions containing at least
30% by weight ( oven dry) organic
matter.

Current research activity is directed
towards the location, via field surveys, of
commercial-quality peat (principally
sphagnum moss types), mapping and
"proximate" chemical analysis to assay
chemical utilization potential. University
of Minnesota (Duluth) researchers in
soil science and in chemistry are in­
volved, the Iron Range Resources and
Rehabilitation is providing field survey
personnel and financial support.

Sphagnum peat moss from Minnesota
is competitive with that from any other
source, domestic or foreign. The prob­
lem is not one of production, except for
"quality" control or marketing, but rather
of finding economic deposits. To this
end, the systematic bog-sampling pro­
gram currently being conducted by the
Iron Range Resources and Rehabilitation
Commission should be expanded with
technical direction from University re­
searchers. After the survey, maps should
be prepared showing the location, areal
extent and thickness of these peat de-
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posits. Commercial development of suit­
able bogs should be encouraged.

The great bulk of Minnesota peats,
probably more than 95%, are types other
than sphagnum. Most soil scientists feel
that these peats (reed-sedge and others)
have outstanding value for horticultural
and agricultural applications. Research
should be conducted into new uses for
these peats, such as in the production of
organic-based fertilizers, soil condition­
ers, animal bedding, horticultural appli­
cations (lawn, garden, nursery and green­
house) and others. Successful production
hinges in part on improved mining and
recovery techniques. Marketing of these
peats would be dependent on an adver­
tising program to educate the public on
the merits of reed-sedge peats. That this
is feasible is demonstrated by the suc­
cessful marketing of peats from Michigan
(nearly all reed-sedge) in the Northeast
and Middle Atlantic states, where they are
now well known to the consuming public
and enjoy a good share of the market.

From the long-range point of view,
chemical utilization is a potential which
is always present, and which eventually
must be realized. Such realization can
only come as the result of a sustained
program of research. This would consist of
fundamental chemical and soils research
on the classification and analysis of peats;
isolation of the various constituents of
peat; determination of the chemical
structures of these constituents; chemical
transformation of these constituents to
new and possibly useful substances.

The research programs currently un­
derway on the horticultural and chemi­
cal uses of peat, and sponsored by the
Iron Range Resources. and Rehabilita­
tion Commission should be continued on
a long-term basis.

GOVERNMENTAL POLICY
National
The mineral policy of any state, and the
actions of its mining communities, are to
a large extent dependent on the mineral
policy of the Federal Government. The
stated objective of the U. S. as now being
followed was set forth by the President's
Material Policy Commission in 1952:
"The national materials policy should be
to insure an adequate and dependable
flow of materials at the lowest cost con­
sistent with national security and with
the welfare of friendly nations". Some
authorities object to such a course. With
mineral requirements constantly increas­
ing, the adverse trend in production has
caused a serious decline in the Nation's
ability to supply its own strategic mate­
rial needs. In 1960, domestic iron ore
production failed to meet demands by

18%. A Bureau of Mines projection indi­
cates that by 1975 the deficit may be 40%.

Deterioration of the Nation's security in
strategic metals has been accompanied
by declining prestige of the United
States in the mineral world and Commu­
nist gains in mineral strength. Whereas
self sufficiency is a cardinal principle of
Soviet policy, ours is based on the prin­
ciple of free trade and least cost. Con­
sidering national security, however, it
would seem that our steel industry and
the Federal Government should not rely
on more than 40% of our iron ore r~quire­

·ments coming from foreign sources.

Local
The conclusion to be drawn from this
background is that the State of Minne~

sota al).d its mining communities cannot
count on the establishment of Federal
stockpiling or tariff protection to help
rebuild their iron ore industry. It must
be done by meeting competitive costs
and quality on every front. Toward that
end the responsibility of the Federal
Government is to hold wages in line with
productivity, to provide offsetting tax ad­
vantages to those offered by Canada, and
to encourage investment by the iron and
steel industry in taconite processing in
the United States. In like measure the
State and its citizens must increase work
productivity, alter public attitude toward
the mining industry and realign the tax
base. It is abundantly clear that some of
the local governments and the approxi­
mately 40 school districts on the Ranges
must be consolidated for efficiency and
economy. The State should provide the
leadership necessary to effect this.

A thorough study should be made by
a competent professional group of the
consolidation of local governments and
their school districts, with the ultimate
aim of providing better and more effi­
cient services and education at lower
costs. The Municipal Reference Bureau
of the University of Minnesota should
co-operate with the various departments
of the State Government toward that end.

THE PUBLIC INTEREST
Educational Programs
The importance of public interest in the
development of Minnesota's mineral re­
sources is apparent from the simple fact
that a political solution is necessary to
obtain further large-scale taconite invest­
ments. The attitude of the public deter­
mines in a large degree what law or
laws will be passed. The problem of pre­
paring recommendations is simple in
comparison to translating them.into law.
This is especially true as it affects the
Minnesota iron mining industry with its
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DIRECTORY OF MINERAL AGENCIES
long history of prejudice, hates and
conflict.

The essential difficulty is the existence
in Minnesota, and especially on the Iron
Ranges, of a deep-set and widespread
cultural lag in the thinking of many of
the people, bound by strong emotional
feelings. Specifically, the thinking of a
large part of the population is based
upon an image of the industry as it
existed 20 years or more ago. While
many realize that conditions have
changed, there is a natural reluctance to
accept an economic status Jar the area
that is vastly inferior to the preferred
image. Part of this is understandable in
view of the kaleidoscopic changes that
have taken place in just the last decade,
many of which involve technological
changes well beyond the understanding
of the average citizen.

The image of the iron are industry that
generally exists is one of absentee own­
ership, with all financial controls in the
East.. It is regarded as grasping and in­
different to the welfare of the people in
the area. The image of hard-working
managers, engineers and scientists spend­
ing large sums of money trying to create
or save jobs through research, or of a
Minnesota iron are industry trying des­
perately to compete in a world market­
this image of a constructive and progres­
sive industry is not at all common.

Special efforts must be made to over­
come these traditional attitudes. Noth­
ing will come of the recommendations of
the Council or similar recommendations
by other groups unless a concerted and
well co-ordinated program is undertaken
to influence and change public opinion.
When there is no understanding of the
economic situation, there is little hope
for intelligent reform. Therefore, a pub­
lic education program is imperative. It
is preferable that this program be neither
sponsored nor financed by the industry,
because past experience has proven that
the information immediately becomes
suspect.
, Somewhat similar programs of pub­

lic information are sponsored by the
University in tIle fields of agriculture
and public health. It is hoped that funds
to support this effort could be obtained
from a foundation.

A program of public education con­
cerning the iron ore industry of Minne­
sota and its problems in the sphere of
world competition should be established
under the aegis of the University of Min­
nesota, with the support of its president.
An informed citizenry is just as impor­
blOt as the development of new proc­
esses that can and will be used by our
principal competitors. 'the presentations
should be factual and free of industrial
or political connotations.
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The following is a brief description of
agencies which have fuilctions bearing
direotly on the development of the
mineral industries. Only those func­
tions specific to mineral development
are included.

STATE

Department of Conservation. The Di­
vision of Lani(.s atld Minerals acts as
agent for the public saha.als, the Uni­
versity and other educational and State
institutions in selling or leasing State­
owned lands and minerals; acts as
agent fOr counties and local taxing dis­
triots in eJqlloiting andleasing iron ore
and other minerals located in tax-for­
feited lands; conducts research on low­
grade minerals; and promotes the ex:­
ploration and development of minerals
in aneas wheJ:e iron ore and other min·
erals are not known to exist

Tlte Division Of Waters is concerned
with. the administration of State laws
applying to all public waters.

IRR&R. Tlle Iron Range Resources and
Rehabilitation- Comm'i-ssion is SUp­
ported by funds derived ttom theiIOn
ore occupatiolLtax.. The Commissioner
thereof is appointed by the Governor
and is authorized.. to use said funds in
dev€)loping the -remaining natural re­
SOm'ces ()f any OOl;lI1ty in need.. as a
result of removal of its natural re­
som'ces; and in the ...ocational training
and rehabilitation of its residents.

Department of Taxation. The Mining
Division, using information furnished
by the mining companies and the Ore
Estimate Divisio~, works out detailed
valuations and tax detl;llIDinations as
authorized und~r the existing laws.

UNIVERSITY OF MINNESOTA

The Mines Experiment Station, oper­
ated as a Division of the School of
Mines and MetaLJurgy, was estab­
lisbed in the fall of 1911 for the
purpGse of promoting the development
of the mineral resow'ces of the State.
The activities of ·the station are con-

fined largely to mining and metallmgi­
cal investigations. The station also re­
ports on those properties for which a
petitionhas been filed requesting classi­
fication under the laws as low-grade
iron ore.

Ore Estimate Division. Under a 1909
agreement made by the Tax Commis­
sion and the Board of Regents of the
University of Minnesota, this Di\cision
of the Scbool has the responsibil1ty for
making estimates of reserve tonnages
and graue.

The Minn'esota Geological Survey is a
part of the University of Minnesota.
The Survey works closely with the
Mines Experiment Stationand the Uni­
versity of Minnesota Geology Depart­
ment. Its functions'lU'e to make funda­
mental geologic studies and intensive
resource investigations in the State.

FEDERAL
The U. S. Bureau of Mines has as its
basic functions the promotion of the
development and conservation of the
Nation's mineralresouroes, particularly
strategic resOU1'ces and those vital to
National security and economic devel­
opment; and the promotion of safety
andllealthfulworking conditions in the
minel'31 industries. The Bureau is pre­
dominantly a research organization and
engages in a variety of scientific activi­
ties. It has a modern Research Center
located near Fort Snelling to serve the
Upper Midwest area. The Bureau of
Mines also worJ<s in conjunotion with
State agenciesinp)'omotion ofl'esearch.

The U. S. Geological Sur:vey is prima­
rily a research and fact-finding agency
which collects and makes available in­
formation about the Nation's mineral
and water resomces. It conducts re­
search in geology and related fields;
prepares geologic and topographic
maps; and supervises tecbnical mineral
operations relating to the leasing of
public, Indian and other acquired
lands. The Survey co-ordinates its ac­
tivities with those of the State Geologi­
oal Surveys.
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