




































~d or severely defoliated, 
' the trees were in these 

m of considerable benefit 
ruce need release where 
;her hand, 85 percent of 
red by the spraying are 

owlands 

pied by good stands of 
~onifers are now covered 
being tested to get such 
1e brush with herbicides, 
iruce and tamarack. This 

small tracts in coopera­
v and the Minnesota and 

rn 

rawn from the results to 
y encourage the develop­
ses and sedge, only large 
amp planting. The trees 
han in depressions where 
t furrowing followed by 
y may be the answer to 
ing table. This gives the 
1f a black spruce planta­
;prayed from the air dur-

Average Release 
\Tal Height Need 
nt Feet Percent 

1.5 20 
1.1 65 
1.2 82 
0.9 100 

k are also demonstrated 
~ial spraying of lowland 
nd of the fifth year, 2-2 

stock had an average survival of 36 percent compared to 12 per­
cent for two-year-old seedlings. 

Tamarack also shows possibilities in swamp planting, 2-0 
seedlings in this same plantation averaging 43 percent survival 
at the end of the fifth year and 2.4 feet in height. The black 
spruce transplants on the other hand, were only 1.3 feet in height; 
these had suffered considerable loss of growth from hare nipping. 

Fertilization, Pine Plantations 

As a part of the growing interest in Christmas tree culture 
in the state, the Station has had requests for information on the 
value of fertilizers in promoting tree growth and improving 
quality. A small exploratory study was therefore designed and 
installed this past spring in a red pine plantation on the lands 
of a tree farmer in Carlton county. This received an application 
of 45 pounds per acre of nitrogen, phosphorus, and potash, singly 
and in combination. Its growth and development will be followed 
for a five-year period. 

Thinning, Plantations 

In order to learn more about the growing space needed for 
intermediate-aged red pine, a thinning study was put in the 
Birch Lake plantations on the Superior National Forest in the fall 
of 1957. These, the oldest successful plantations on the forest, 
were established in 1916. Replicated blocks of about one acre 
each were thinned from above, from below, and from above and 
below to basal area levels ranging from 30 to 150 square feet. 
The job was done by means of a timber sale and yielded 945 
cords of merchantable products, with a stumpage value of $3,825 
or about $45 per acre thinned. The marking; supervision and plot 
work involved required the expenditure of $1,900 of Station 
funds. 

Pine Seed Study 

A red pine seed production study was initiated by the Head­
waters Research Center, financed in part by the office of Iron 
Range Resources and Rehabilitation under a cooperative agree­
ment with the director of the Lake States Forest Experiment 
Station dated November 8, 1957. 

A bumper crop of red pine cones was produced in the fall of 
1957. An excellent opportunity was thus presented to obtain in-
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formation on the amount of seed produced per acre and the time 
of year during which it is dispersed. Accordingly, a total of 44 
seed traps, each 1/ 4000-acre in area, was set out in different 
types and ages of red pine stands on the Cutfoot Experimental 
Forest, just prior to seed fall. The seed collected in these traps 
has been removed at two to three week intervals ever since and 
will be collected regularly until dispersal ceases. 

Although dispersal is still incomplete, some interesting re­
sults have already been obtained. Through the end of March, a 
managed stand of 90-year-old red pine had produced a total of 
2,100,000 seeds per acre or about 40 pounds, most of which was 
viable. On the other hand, that from a similar aged stand in an 
unmanaged natural area amounted to 320,000 seeds per acre 
while a 50-year-old managed stand showed only 85,000 seeds per 
acre. 

DEFOLIATING 
Control of defoliating insects in Minnesota's forests is annu­

ally becoming more important. Information on losses due to tree 
mortality and to reduction in growth in conifer types is scanty, 
and data similar to that collected in the recent forest tent cater­
pillar epidemic and published by the Office of Iron Range Re­
sources and Rehabilitation is sorely needed. 

Two cooperative projects have been carried on since 1955: 

(1) silvicultural practices to prevent or reduce heavy de­
foliation by the spruce budworm and resulting tree mortality or 
reduction in annual growth, 

(2) the effect of defoliation of jack pine by the jack-pine 
budworm. Progress in these investigations has been made pos­
sible in part by financial assistance from the Office of Iron Range 
Resources and Rehabilitation. 

The Spruce Budworm 

An integral part of the research on the spruce budworm, 
necessary for an intelligent approach to the problem of applying 
silvicultural practices, has been the biological and ecological 
studies under way since 1955. They are long-term studies to cor­
relate budworm populations and natural control factors with 
stand characteristics. Much valuable data on the life history and 
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habits and on environmental influences has been gathered. Para­
sitism, for example, increased noticeably in sampling areas over 
that reported in 1956. 

In planning the establishment of permanent plots for study­
ing the relation of biology to silvicultural control measures the 
knowledge gained from the biological and ecological research was 
invaluable. Data from these risk evaluation plots will determine 
the relation of the following tree and stand characteristics to 
budworm susceptibility. 

These plots will be sprayed annually until the present epi­
demic declines; then the growth accretion in the treated plots 
and the check plots will be analyzed to determine loss :figures. 

The first replication of the proposed series of pilot plant 
cuttings was completed on lands owned by the Minnesota and 
Ontario Paper Company near International Falls. A second repli­
cation was installed on the Superior National Forest near Grand 
Marais. The post-logging check and the 1957 defoliation esti­
mates were made on the Minnesota and Ontario Paper Company 
cutting area. The post-logging check on the Grand Marais opera­
tion was made in the summer of 1958. 

A third replication will be located near Isabella and will be 
cut as soon as possible. To supplement the information from these 
stands, plans are being developed to establish plots in areas al­
ready cutover to reconstruct the stand on the basis of stump 
measurements and relation of the residual stand to incidence of 
budworm attack. 

The Jack-Pine Budworm 

This insect is considered the most serious defoliator of jack 
pine in Minnesota. Periodically it causes noticeable defoliation 
for several years, and sometimes a considerable amount of top 
killing occurs. Generally speaking, serious infestations develop 
in stands where there are heavy crops of staminate flowers in 
which the budworms feed and develop before attacking the 
foliage. 

Previous research has indicated that well-stocked, vigorous 
stands are least likely to support heavy budworm populations; 
staminate flower production is not so abundant in these stands 
and budworm populations do not tend to increase. 
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In cooperation with the School of Forestry and the Division 
of Entomology and Economic Zoology of the University of Min­
nesota, studies have been made to determine the effect of defoli­
ation on growth during the period of defoliation as well as the 
after effects. 

Much of this work has been completed and the data has been 
analyzed. Preliminary observations have been made and pub­
lished as Minnesota Forestry Note 56 entitled "Preliminary Ob­
servations of an Enquiry into the Effects of the Defoliation of 
Jack Pine by the Jack-Pine Budworm" by Kulman, Hodson and 
Duncan. 

The Minnesota studies showed that jack pine exhibits 
growth patterns-the vertical sequence gives the best picture of 
the effect of defoliation. This method gives an estimation of the 
percent of decrease in the growth over that which should have 
been expected if the growth had been normal; it does not give an 
evaluation of the volume loss. 

The second phase of the study deals with the actual loss of 
increment in the trees as a result of defoliation. Growth loss is 
negligible as a result of very light defoliation, but it is quite 
significant with medium defoliation. Growth loss becomes appar­
ent the second year following initial noticeable feeding. Mortal­
ity of jack pine, as a result of defoliation by the jack pine bud­
worm, is not so serious a problem as that of balsam fir following 
repeated heavy defoliation by the closely related spruce bud­
worm. However, considerable top-kill does result and this un­
doubtedly affects the growth. Jack pine apparently has the abil­
ity to recover volume lost by increased growth following the 
decline of the infestation. 

CHARCOAL RE·SEARCH 
This department is actively working in efforts to discover 

new uses for Minnesota's forest resources, including the low­
grade woods. Experiments in charcoal production as a means of 
utilizing low value forest types have been conducted as an IRRRC 
project at St. John's University, Collegeville, Minnesota. A wood 
burning kiln was built there for the experiments. 

Purpose of this project i~ to determine the best way to pro­
duce charcoal from all of the different species available and also 
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to determine the type of kiln for charcoal production at the low­
est possible costs. A report on this experimental work is now in 
the process of being published. 

We are now trying to establish a sizeable charcoal industry 
in northeastern Minnesota. We have been working with various 
groups in various areas of northeastern Minnesota to try to find 
someone who will start a local charcoal industry. Prospects for 
this seem very favorable. 
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Farin lncon1e Study 
The IRRRC initiated a farm management program in 1956, 

the first of its kind in northeastern Minnesota. This project, 
started at the request of farmers and county agricultural leaders, 
was developed to include ten northeastern counties. 

Objective of the farm management program is to gain an 
insight on problems peculiar to the area and then to determine 
what can be done to help solve those problems. Because this study 
has been going on for only a short while, it is a little too soon 
to determine definitely what the situations are. However, some 
conclusions can be noted. 

The study is being made with the farmers keeping farm 
records. Then Iron Range Resources and Rehabilitation analyzes 
these books at the end of the year. For the year 1956, only 28 
books were analyzed. For the year 1957, 82 books were sent in 
for analysis. For the year 1958 we expect at least 100. These, 
however, will not be analyzed until early in 1959. 

As the program continues and the farmers become more 
acquainted with the account book and more adept in keeping 
books, the analysis work becomes easier and the results become 
more definite. Another factor in the value of the interpretation 
is that an effort is being made to keep the same participants 
from year to year, with a minimum of turnover. This then will 
show what progress can and should be made on each individual 
farm, and if this results in an increase in income. 

Study Spreads 

It is important to have the project cover a period of years. 
For instance, it was found that in 1956, the first year of opera­
tion, the labor earnings of the farmers was $1,048. The labor 
earnings for these same 28 farms in 1957 was $3,183, or an in­
crease over 200 % . It must be pointed out again that this is for 
a relatively small number of farms and that the figures cover 
one year only. A comparison with the figures for 1958 will be 
more valuable because a greater number of farms will be cov­
ered and the study period will be one year longer. 

The study reveals some apparent problems in the area. Labor 
earnings for the farmer are low. This is the amount of money 
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he has left for himself and family after all expenses are paid. 
In 1957 this was $1,094, average for all area farms. It must be 
pointed out, however, that he has other expendable income, such 
as unpaid family labor and interest on investment which are 
listed as expenses. 

The reasons for this low labor income are many. Here are a 
few of them: 

Total number of animal units is low. 
Work units of crops and livestock· are low and 

should be expanded. 

Work units per worker are low, or i.n other words 
his time on the farm is not fully occupied. 

Crop acres, per farm, are low as well as the yields 
of grain and hay. 

Tame pastures are almost absent in this study. 
Percent of tillable land is low. 

The above points out very succinctly where farm progress 
can be made and what items should be worked on. Improvement 
on the farm comes slowly. Immediate results can be obtained, 

FARM NEEDS - Leonard Schmidt, young former in Carlton 
county, knows that his pastures must be improved and plans pasture 
improvement for the coming year . 
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however, by increased grain yields, yield and quality of hay and 
pasture improvement work. This can be done by better soil man­
agement, better harvesting methods, use of fertilizers-both nat­
ural and commercial. The farmer himself knows what steps he 
can take each year. The analysis merely points out where the 
weaknesses are in the farming operations. 

Better feeding methods, together with improved quality of 
hay and grain, will increase livestock production. The total value 
of products per animal unit in 1957 was $211.51 on the average. 
With the 24 highest farms this figure was $272.20 and for the 
24 lowest farms this was $159.91. This shows that the farms in 
the lowest bracket have a long way to go to come up to the 
highest or even up to the average. There is one important fac­
tor in these figures, among others, over which the producer has 
very little control and that is the market price of the product. 
Some dairymen on Grade A milk production may be getting 
about $1 per pound of butterfat, while those still on a butterfat 
basis may get only about 70 cents per pound. However, if an 
improvement can be made in all production items, the returns 
per cow will be notably increased. 

Dairying Profitable 

The study also reveals that farming in northeastern Minne­
sota, principally dairying, is a profitable enterprise and can be 
made even more so. In spite of the handicaps mentioned in this 
report, production costs are lower in the area than in Austin, 
Mankato and Morris, for instance. Our study shows that feed 
costs per pound of butterfat in northeastern Minnesota were 40 
cents, while at Austin it was 45 and at Mankato it was 51 cents. 
The costs for this area will become even lower as various farm 
management practices are improved. 

A portion of the farm income in northeastern Minnesota is 
obtained from the sale of forestry products. Fifteen farms out of 
the 82 represented in the 1957 Summary Report indicated some 
form of forestry income ranging from a low of $69 to a high of 
$4,043 per farm. The average forestry income per farm (average 
of all 82 farms) amounted to $161.34, or 2% of total farm in­
come received. Forestry income is included as farm income in 
this report. 

This points to the fact that there is a need for a better 
forest products market in' northeastern Minnesota. Participants 
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in the farm management program have indicated their interest 
in developing their farm woodlots if there is some assurance of 
a market. Increased forest products sales could greatly increase 
the farm income for the northeastern area. 
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Water Resources 
The IRRRC has been cooperating with the U. S. Geological 

Survey to inventory surface waters and investigate occurrences 
and availability of ground waters. Samples are taken to deter­
mine the chemical quality of water. 

Emphasis on this program in the last two years has been 
placed on the Iron Range areas to promote the development of 
low-grade ores and aid the needs of other industrial and munici­
pal facilities. 

Last summer the IRRRC provided the U. S. Geological Sur­
vey crew with a truck and drill equipment which has been very 
helpful for ground water investigations. 

In the last year assistance has been given the communities 
of Hibbing, Mountain Iron, Chisholm and Virginia to locate ade­
quate water supplies. This assistance will be extended to other 
Range communities where shortages of water supply appear. 

PROGRAM RESUME 
Surface Water. - The collection of continuous records of 

stage and discharge was continued at 17 gaging stations. (See 
attached List 1.) Special discharge measurements to determine 
ground-water inflow were made in connection with ground-water 
studies. 

Ground Water.-Continuous records of water-level fluctua­
tions were obtained from the following observation wells which 
are equipped with recording gages: 

SE¼ NE¼ SE¼ sec. 5, T. 57 N., R. 20 W., Hibbing 
NE¼ NE¼ SE¼ sec. 7, T. 58 N., R. 17 W., Virginia 
SW¼ SW¼ SW¼ sec. 12, T. 58 N., R. 18 W., Virginia 
NE¼ NW¼ NE¼ sec. 13, T. 58 N., R. 18 W., Virginia 
SW¼ NW¼ SE¼ sec. 16, T. 58 N., R. 20 W., Chisholm 

The program of locating and mapping the ground-water ba-
sins was continued by compiling bedrock topographic maps. Data 
for the eastern half of the Range are being transferred to quad­
rangle map bases for publication as a Hydrologic Atlas of the 
U. S. Geological Survey. The compilation of bedrock data from 
drill records in the western part of the Range was continued. 
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A contract for test drilling, which was awarded last fiscal year, 
was extended to continue drilling in the following areas where 
the bedrock maps indicated the presence of glacial river channels: 

1. Southeast of Chisholm 
2. Between the Village of Kelly Lake and the area south of 

Hibbing 
3. Ely Lake-Esquagama Lake area 
4. Aurora area 
5. Chisholm area 

A report on ground-water conditions in the Chisholm area 
and Balkan Township is being prepared. 

Using the data obtained as a result of our exploratory drill­
ing program in the Mountain Iron area, the village developed a 
new well to augment their supply. Additional basic hydrologic 
data were collected in connection with a pumping test at the new 
well site. 

Quality of Water.-Studies of the chemical quality of water 
in the upper St. Louis River drainage basin were continued. (See 
attached List 2.) Available data regarding the chemical quality 
of water used for public supply in the Mesabi Range area were 
compiled. The chemical quality of water used for public supply 
at Babbitt, Calumet, Hibbing, Marble, and McKinley and of water 
from test holes near Chisholm and Mountain Iron was determined. 

Recommended Program 

Surface Water.-It is recommended that the 17 gaging sta­
tions in the Mesabi Range area be continued. In addition, a gag­
ing station should be constructed on East Two Rivers near Iron 
Junction to determine ground-water inflows in that basin and 
special discharge measurements should be made in connection 
with ground-water studies. 

Ground Water.-Continuous records of ground-water levels 
should be obtained from the five observation wells in the area. 
Several additional observation wells should be installed in con­
nection with the study of the Mountain Iron-Virginia area. If 
unused wells can be located elsewhere on the Range, they should 
be utilized for this purpose also. 

The compilation of drill-hole data should be continued to re­
vise and continue the compilation of bedrock topographic maps, 
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Test drilling and pumping should be continued in the vicin­
ity of Mountain Iron and Virginia in connection with the study 
of the glacial deposits filling the bedrock valley. The City of Vir­
ginia would like to develop a ground-water supply; additional 
test drilling will be needed to delimit the water-bearing forma­
tions in that area. 

Test drilling should be started on the western half of the 
Range to determine the locations of ground-water basins. 

Quality of Water.-Studies of the chemical quality of water 
in the upper St. Louis River basin should be continued. It is pro­
posed to augment these studies with reconnaissance studies in 
the upper Kawishiwi, Vermilion, and Little Fork River basins. 
The chemical quality of water used for municipal supply should 
be determined for those municipalities for which no data are 
available, or for which only inadequate -data are available. We 
recommend that data obtained during this and previous years 
be compiled. 

Estimated Cost 
Federal 

Surface Water .......................... $10,000 
State 

$10,000 
52,000 

3,700 
Ground Water ......................... . 52,000 

3,700 Quality of Water ........................ . 

$65,700 $65,700 

List 1.-Gaging Station in Mesabi Range area 

Bear Island River near Ely Poplar River at Lutsen 

Dark River near Chisholm 

Dunka River near Babbitt 

Embarrass River at 
Embarrass 

Embarrass River near 
McKinley 

Isabella River near Isabella 

Partridge River near Aurora 

Pike River near Embarrass 
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St. Louis River near Aurora 

So. Kawishiwi River near Ely 

Stoney River near Isabella 

Sturgeon River near Chisholm 

Swan River near Toivola 

East Swan River near Tiovola 

Swan River near Warba 

West Two River near Iron 
Junction 
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List 2.-Quality of water stations in Mesabi Range area 

Embarrass River at Embar­
rass 

Embarrass River near 
McKinley 

Partridge River near Aurora 
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Topographic Maps 
The topographic mapping program in Northern Minnesota 

has progressed rapidly. In the last three years, mapping has 
been concentrated on the Iron Range and maps have been com­
pleted for almost the entire Range area. 

Along with the importance in mining and prospecting, topo­
graphic maps provide excellent knowledge in planning industrial 
and recreational development, soil erosion control, flood control, 
water use in conservation, subdivision planning, sewage disposal, 
drainage, and television station location and construction. 

Topographic maps accurately depict physical features of a 
locality or region, as well as man-made improvements such as 
roads, bridges and dams. 

To date all of the Mesabi Range area, all of the Lake Superior 
lake shore area from Duluth to Grand Portage, and a substantial 
part of Cook and Lake Counties have now been mapped. The 
mapping is continuing in the westerly direction from Ely and 
Lake Vermilion west and north of the Mesabi Range. Approxi­
mately 25 topographic maps have been completed in the last two 
years. This program will be continued by the IRRRC until all of 
the cut-over section of the state has been mapped. 

The start of a program of topographic mapping of north­
eastern Minnesota was approved in the fall of 1949. The work 
is done by the Topographic Branch of the U. S. Geological Survey 
with the expense up to the engraving stage shared equally by 
the state and federal governments. Engraving and printing is 
entirely at federal expense. The amount appropriated by the 
Office of Iron Range Resources and Rehabilitation for some time 
has been $50,000 per annum. Modern methods have permitted 
keeping the cost per unit area about constant in spite of a seri­
ous inflation in the general economy since 1949. 

The topographic maps are prepared on two scales depending 
on the nature of the area. The scales are 1 to 62,000 or approxi­
mately 1 inch to 1 mile and 1 to 24,000 or 1 inch to 2,000 feet. 
Most of the mapping supported by Iron Range Resources has 
been on the latter scale and wilL be exclusively on that scale in 
the future. 
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Work during the period July, 1956, through June, 1958, has 
been done on 47 sheets covering a total of 2,228 square mile~. 
A total of 18 sheets was published. 

The tabulation given below shows the sheets which have 
had the various stages of mapping completed during the period. 
Each sheet must be compiled by work at the various stages 
shown and in the order given. 

MAP TABULATION 

Basswood Lake 
Brimson 
Cross Lake NE 
Cross Lake NW 
Cross Lake SE 

Basic Control Completed 

Hovland NE 
Hovland NW 
Hovland SW 
Lutsen NE 
Lutsen NW 

Cross Lake SW 
Devils Track Lake 
Devils Track Lake 
Devils Track Lake 
Devils Track Lake 
Ensign Lake 
Fall Lake 
Grand Marais NE 
Grand Marais NW 
Grand Portage NE 
Grand Portage NW 

NE 
NW 
SE 
SW 

Mule Lake SE 
Mule Lake SW 
Pine Lake SE 
Pine Lake SW 
Pine River NE 
Pine River NW 
Pine River SE 
Pine River SW 
Snowbank Lake 
South Fowl Lake SE 
South Fowl Lake SW 

Brimson 

Supplemental Control Completed 

Lutsen NW 
Grand Marais NE 
Grand Marais NW 
Lutsen NE 

Pine River NE 
Pine River NW 

Combined Supplemental Control and Advance 
Field Compl·etion Completed 

Basswood Lake Lake Markham 
Ensign Lake 
Fall Lake 
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Stereocompilation Completed 

Basswood Lake Little Marais NW 
Brimson Lutsen NE 
Ensign Lake Lutsen NW 
Fall Lake Snowbank Lake 
Grand Marais NE Soudan SE 
Grand Marais NW Soudan SW 
Lake Markham 

Field 

Brimson 
Grand Marais NW 
Hibbing (Revision) 
Little Marais NE 
Little Marais NW 
Little Marais SW 
Soudan NE 
Soudan NW 

Completion Completed 

Soudan SE 
Soudan SW 
Split Rock NE 
Split Rock NW 
Tower NE 
Tower NW 
Tower SE 
Tower SW 

Cartography 

Brimson 
Completed 

Soudan SE 
Split Rock NE 
Split Rock NW 
Tofte (N/2) 
Tofte SE 

Crooked Lake 
Hibbing 
Isabella River 
Lake Markham 
Little Marais NE 
Little Marais NW 
Little Marais SW 
Soudan NE 
Soudan NW 
Soudan SW 

Cramer 
Little Marais 
Finland 
Illgen City 
Isabella 
Crab Lake 
Chad Lake 
Soudan 
Eagles Nest 

Tofte SW 
Tower NE 
Tower NW 
Tower SW 
Tower SE 

Published 
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~ Marais NW 
m NE 
m NW 
'bank Lake 
an SE 
an SW 

11pleted 

an SE 
an SW 
Rock NE 
Rock NW 

~r NE 
~r NW 
~r SE 
)r SW 

feted 

an SE 
Rock NE 
Rock NW 

~ (N/2) 
~ SE 
~sw 
~r NE 
~r NW 
~r SW 
~r SE 

oked Lake) 
Je Marais NE) 
Je Marais NW) 
;le Marais SW) 
)ella River) 
dan NE) 
dan NW) 
dan SW) 
dan SE) 

Split Rock NE 
Split Rock Point 
Tofte (15') 
Tofte (7½') 
Schroeder 
Sioux Pine Island 
Vermilion Dam 
Tower 
Lost Lake 
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CORE DRILLING for iron ore in Eveleth area as part of mineral investigations. 
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Mineral Resources 
An intensive mineral survey investigation was started in the 

fall of 1955 in the Eveleth area in St. Louis county. This project 
was initiated at the request of the Eveleth city and school offi­
cials who declared the community faced the threat of eventually 
becoming a "ghost town" unless additional iron ore reserves are 
found in the area . 

Mining engineers and aids employed by this department 
have made resistivity and magnetometer surveys in the area. 
Results of this survey have been plotted on charts to show where 
test drilling is advisable. This program will no doubt have to be 
expanded to other areas of the Mesabi Range because of numer­
ous requests from Range political subdivisions. 

In addition, our mineral survey crew is expanding its work 
to include stockpile surveys in the various Range communities 
at the request of these communities. 

Since its organization, the mineral survey has proceeded ac­
cording to the recommendations of the late Dr. Frank G. Grout 
and it also has assented to suggestions from local officials . 

2,000 Acres Covered 

Two thousand acres have been covered by intensive geo­
physical work. Surveys were run over the areas to locate topo­
graphic features and to locate the magnetic and resistivity lines 
and sections. Levels were run carrying elevations from govern-. 
ment bench marks to survey points. Information obtained from 
the State Tax Department and the University of Minnesota was 
used in evaluating the geophysical data. Many hours were spent 
studying records at the University of Minnesota to gain knowl­
edge of the iron ore deposits in areas of interest. 

A complete list of lean ore stockpiles, taconite, tailings and 
tailing ponds was obtained from the Tax Department covering 
the Iron Ranges. A study of all maps and other information led 
to a list apparently not listed with the Tax Department. 

Listed on tax records were 606 lean ore stockpiles, taconite, 
tailings and tailing ponds, involving 580 million tons that were 
listed. The study indicated 249 lean ore stockpiles, taconite, tail-
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ings and tailing ponds not listed, all of which could very well 
constitute an enormous reserve of mined low grade iron ore 
ready for treatment. 

Ownership of these piles and tailing ponds was determined 
to the extent and accuracy possible from the maps and informa­
tion available. 

Drilling Starts 

Time was given to many individual inquiries and requests. 
Many reserve tonnages were checked and reported on where 
doubt existed in the minds of local officials. 

A drill was purchased with all accessories for investigation 
of favorable areas as indicated by geophysical work. The drill 
was recruited upon its arrival for work in mineral values in­
volved in new highway right-of-way acquisition. A drill crew 
was recruited locally to gain men of local experience as Mesabi 
Range drilling has problems experienced almost nowhere else. 
This drill and crew are now operating in the Eveleth area to 
determine the quality and quantity of minerals which may occur 
in that area. The information gained from this work will not only 
be of value to the highway department but will also furnish in­
formation to this department on the reserves of taconite or 
iron ore available in that area. 

MARL SURVEY AND RE.SEARCH 
Soil surveys show that over 6,000,000 acres of Minnesota's 

cropland needs lime. Only about 25 % are now receiving lime. It 
would require over 17,000,000 tons of lime to bring the soils up 
to the desired lime content and about 2,000,000 tons would be re­
quired annually thereafter. It is particularly significant that the 
majority of the soils requiring lime are in the eastern and north 
central parts of the state. Marls are abundant in the north cen­
tral area but are little utilized because of the lack of proper proc­
essing methods. 

Most of the lime now used comes from the limestone in the 
area south of Minneapolis. In Olmsted County lime can be applied 
to the soil at a cost of $2.50 per ton. The same lime in Crow Wing 
County costs $7.50 per ton. Crow Wing County contains the most 
abundant deposits of marl of any county, 
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If a proper method is developed of excavating and preparing 
marl for use as agricultural lime it should be possible to cut the 
cost of liming soils in the northern half of Minnesota to one-half 
of the present cost. 

The IRRRC has sponsored a cooperative marl research pro­
gram with the University of Minnesota. Sampling of marl depos­
its and detailed chemical analysis have been made. Experiments 
on drying and filtering are being carried out to determine the 
most economical method. The work on the marl project has been 
encouraging and it is hoped that another Minnesota resource 
will be put to use. 

The actual survey of marl is now completed and a complete 
report of the project will be published. This report will spell out 
the problems affecting establishment of a marl products industry. 
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IRRRC Surveys 

NORTH SHORE SURVEY 
During the biennium the IRR RC prepared a report, "A Pros­

pectus of the North Shore Area." This report is the result of a 
request of the Lake County Board of Commissioners to conduct 
necessary studies as to the feasibility of some new wood-using 
industry for Lake county, with particular emphasis on the local 
manufacture or processing of aspen timber products. 

The report was not confined to Lake county alone as it be­
came evident from preliminary surveys that any large scale 
processing plant which can use the aspen of the area would be 
dependent on aspen supplies from a larger area than one county. 

The report covers Minnesota's largest surplus wood area -
Lake, Cook and the eastern part of St. Louis county. The IRR RC 
is confident that the facts accumulated in this report would en­
courage the investment of some millions of dollars in new proc­
essing plants for the area. 

Minnesota's North Shore area has an abundance of wood, 
water, and labor capable of producing 1,849 tons of pulp, oven 
dry, per day. 

TOURIST SURVEY 
At a meeting of the IRRRC on February 15, 1958, at Duluth, 

a hearing was held and approval was given to appropriate funds, 
not to exceed $50,000, for a tourist survey of the Arrowhead area. 
Nineteen counties were to be covered by this survey. A contract 
was drawn with the Minnesota Arrowhead Association to conduct 
the survey and to publish a report of their findings. Qualified men 
were hired to conduct the survey which was started during the 
summer and continued through the fall season. 

This report is intended to give definite proof as to the inter­
ests of our tourists, and point out what our resorts and parks 
should do to make the tourists' visit in Minnesota pleasant 
and appealing, thereby assuring us of a return trip by the tour­
ists. 

This information will show the value of the tourist industry 
to the rest of the economy, such as how much of the tourists' 
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money is spent for food, clothing, transportation, lodging, sport­
ing goods and other supplies. 

This is the first survey of its kind in the Arrowhead area 
and should give the basic information needed to develop the tour­
ist industry of the area and the State as well. 

TOURIST GUIDE PROGRAM 
At a Commission meeting held at Duluth the IRRRC ap­

proved an appropriation of $1,500 toward an Indian Tourist Guide 
Training Program to be held at Bemidji State College. Approxi­
mately 25 persons were to receive guide training under the pro­
gram. This is another project of the IRRRC for the benefit of our 
Indian friends and it is felt that it will do a great deal to fur­
ther develop our tourist industry in the State as well as create 
employment opportunities for the Indian. 

MISSISSIPPI HEADWATERS 
In the spring of 1958 Itasca and Beltrami county boards re­

quested a survey of the Chippewa National Forest area compris­
ing the four counties of Beltrami, Cass, Itasca and Hubbard. 
This survey is to determine the feasibility of some new industry 
to develop the natural resources of the area. 

On May 29, 1958, a meeting was held at Grand Rapids to go 
over the material gathered by our foresters for the Mississippi 
Headwaters area survey prospectus. Attending the meeting were 
the State Department of Forestry, county land commissioners, 
the county boards of the four counties, federal forestry repre­
sentatives from the Chippewa and Superior National Forests, and 
the foresters for the Indian Service at Bemidji, and the IRRRC 
forestry staff. Material in the prospectus was reviewed and minor 
corrections were made. 

It was also decided that in the publication of the prospectus 
pictures from the area would be used to show some of the ad­
vantages of the area for additional woodprocessing industry. 
This prospectus was scheduled for early publication. 

CUYUNA INDUSTRIAL SURVEY 
At the request of the Chamber of Commerce of Crosby and 

other groups of that area the Department has initiated a pro-
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gram to make an industrial survey of the Cuyuna Range area. 
However, because of shortage of manpower for this work, this 
survey cannot proceed to completion until the Chippewa Area 
study has been completed. 

ELY INDUSTRIAL SURVEY 
At a meeting of the St. Louis Development Association in 

Ely, the IRRRC was requested to make an industrial survey of 
the Ely area. 

Because of the growing number of requests for this type of 
study, the Commissioner has set up a new position for an indus­
trial survey man in the department. 

Upon filling of this position it is hoped that the surveys can 
progress more rapidly because of the fact that one man will be 
assigned the responsibility of compiling material already avail­
able and gathering additional information. 
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Peat Progralll 
For several years the IRRRC has carried on a peat research 

program to develop a vast resource (7,000,000 acres) here in 
Minnesota. A large part of this peat resource is in Beltrami, St. 
Louis and Koochiching counties. 

Through our cooperative research program at the Univer­
sity of Minnesota we have been taking bog samples and making 
analysis to determine their chemical value. 

Main purpose of this research work is to determine new 
uses of peat. It has been proven that peat can be used as a 
binder in making taconite pellets and has proven equally as good 
and as economical as bentonite and starch which are presently 
used. 

PEAT MISSION TO EUROPE 
In July, 1957, the IRRRC sponsored a Technical Exchange 

Peat Mission to Europe and the Soviet Union. Members of the 
Mission were Kaarlo J. Otava, commissioner of the IRRR; Repre­
sentative Peter X. Fugina, a member of the IRRR Commission; 
Dr. Edgar L. Piret of the University of Minnesota; Dr. Moses 
Passer of the University of Minnesota, Duluth Branch; and L. L. 
Newman of the U. S. Bureau of Mines. 

Their travel took them to Germany, Austria, Soviet Union, 
Sweden and Finland and gave them an opportunity to view their 
tremendous peat operations. 

A sound film was presented to our peat delegation by the 
Soviet Government which showed the entire process of harvest­
ing and drying peat. Valuable information also was received on 
chemical and agricultural uses for peat. 

Studies will have to be made from an economist's standpoint 
after going through cost figures furnished by the Soviet experts 
on using peat for fuel. This, along with other technical informa­
tion gathered, will put Minnesota years ahead in developing this 
tremendous resource. 

In the last year there has been an increased interest and 
activity by commercial peat producers in the State. Minnesota 
moss peat is used for horticultural purposes. This department 
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has assisted several out-of-state users in contacting Minnesota 
peat producers to acquire peat for their horticultural trade. Min­
nesota peat moss (sphagnum) is highly acceptable for their trade. 

Most peat harvesters in Minnesota at the present time have 
small operations and inadequate equipment. There is a need for 
a better method of harvesting and drying of the peat to make 
their operations more economical and also to step up the produc­
tion. It is also very important that Minnesota peat producers 
develop a uniform grade product to protect their future markets. 

Through the IRRRC research program, such as peat bog 
sampling and analysis, and the information gained by our peat 
mission to Europe and the Soviet Union, we expect to overcome 
many of these problems. Research in developing new uses for 
peat, economical harvesting and drying processes, and developing 
a uniform product could make Minnesota the largest peat pro­
ducing state in the union. 

RESEARCH REVIEW 
The IRRRC Chemical Products from Peat Project (CPPP) 

at the University of Minnesota is under leadership of Dr. Piret, 
department of chemical engineering, Minneapolis campus; Dr. 
W. P. Martin, soils department, St. Paul campus; and Dr. Passer, 
chemistry department, Duluth Branch. Active staff participants 
also include Drs. L.A. Snyder, A. J. Madden, and R. S. Farnham. 
R. G. White handles technical coordination of the over-all pro­
gram. 

Chemical Investigations 

Research is now well under way on the preparation of peat­
based products having a high level of organic nitrogen (above 
6 % ) . The primary objective is to obtain products suitable for 
horticultural crop uses, but it is felt that chemical studies may 
well uncover other uses. For this work a laboratory-scale reactor 
was designed and constructed wherein the peat is treated in a 
fluidized bed with gas mixtures of air and ammonia at tempera­
tures up to 660° F. (See Figure 1.) Nitrogen levels up to 18% 
have thus far been attained. A first series of 15 samples was 
tested by the Soils group. 

A new area of chemical investigation was initiated concern­
ing the functional groups present in peat. The determination of 
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functional groups involves quantitative estimation, by special­
ized methods, of precisely defined reactive groups embedded in 
or attached to the molecules. Methods for methoxyl, carboxyl, 
phenolic hydroxyl, reducing sugars, uronic acids, and unsatura­
tion were investigated. (See Figure 2.) Some of these procedures 
are now perfected, others are still in the experimental stage. The 
information gained will help provide guideposts for developing 
new chemical uses for peat. 

Tests were initiated of peat and its derivatives as thinners 
for oil well drilling fluids. Two of the derivatives have exhibited 
some promise, showing thinning action comparable to that of a 
standard commercial material ( quebracho). 

The laboratory studies begun earlier of peat-based binders 
for pelletizing taconite were rounded off in 1957. Emphasis was 
placed on the confirmation of earlier results and the development 
of a dry mixture of peat and alkali. The mining industry is now 
fully informed of this development. 

NEW FLUIDIZED-BED reactor for preparing high-nitrogen peat 
products. CPPP, department of chemical engineering, University of 
Minnesota (Figure 1 ). 
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Explorations were begun of the effects of various solvents 
on peat, including several of the new and powerful solvents re­
cently available commercially. (See Figure 3.) Detailed examina­
tion of exhaustive extraction with hot and cold water was under­
taken. The results will shed further light on the chemical na­
ture of peat, as well as provide methods of selectively isolating 
various constituents. 

Peat-Derived Humic Adds 

The humic acids fraction of peat continues to attract special 
attention because of its reactivity, high concentration in peat, 
and potential low cost. It is estimated that the peats of Minne­
sota represent a natural reserve of the order of one billion tons 
of these complex acids. 

A variety of physico-chemical research techniques were ap­
plied to the problem of determining molecular weights, polyelec-

DETERMINATION of methoxyl groups in peat helps in understand­
ing nature of reactivity. CPPP, Duluth Branch, University of Minnesota 

. (figure 2). 
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troltye character, and acidity. (See Figure 4.) Humic acids have 
also been pyrolyzed ("cracked") with strong alkali and heat, or 
reduced with agents such as lithium. 

The effect of alkali concentration and filtration conditions 
on the extraction of the humic acids from peat were investigated. 
The resulting improved preparative methods are helpful in ob­
taining laboratory raw material and potentially important to 
any future commercial processes. 

APPARATUS for studying the reaction of peat with various sol­
vents. CPPP, Duluth Branch, University of Minnesota (Figure 3). 
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Survey of Peat Bogs 

Underlying the chemical and geo-botanical characterization 
of Minnesota peats is the bog-sampling program, which has been 
actively pursued during the biennium. Some 600 new samples 
were taken from 19 bogs in six counties. Particular attention 
was paid to northern areas not previously covered-Koochiching, 
Beltrami, Lake of the Woods, and northern St. Louis counties. 

VISCOSITY measurements give clues to basic structure of humic 
acids, CPPP, department of chemical engineering, University of 
Minnesota (Figure 4). 

50 

7 
I 



>gs 

1otanical characterization 
program, which has been 

Some 600 new samples 
jes. Particular attention 
ly covered-Koochiching, 
:hern St. Louis counties. 

to basic structure of humic 
mgineering, University of 

The development of improved analytical procedures for de­
termining the major organic groups of peat is now essentially 
completed. Rapid and accurate methods are now available for 
the analysis of bitumens, humic acids, humins, holocellulose, 
alpha-cellulose, and ash. These standardized CPPP methods were 
applied in full to 75 botanically-classified composite samples rep­
resenting over 400 of the individual peat samples. 

There has been active interest in recent years in applications 
of peat for high-value specialty products such as metallurgical 
and activated carbons. The ash content of the peat is one of the 
most important criteria of its suitability to such usages. During 
the past two years CPPP has determined the ash content of a 
large number of samples from a wide variety of peats from prin­
cipal Minnesota bog areas. These data were just made available 
in a recent report. 

There is also interest in the constitution of peat ash, par­
ticularly the content of such elements as germanium, rare earths, 
and elements important to plant life ( e.g., manganese, iron, zinc, 
boron). Through the cooperation of the U. S. Geological Survey 
and Bituminous Coal Research, Inc., the frequency distribution 
was determined of more than 30 elements in a Minnesota peat 
and the h umic acids fraction therefrom. A study covering the 
geochemistry of germanium as related to Minnesota peat depos­
its was released during the biennium. 

The CPPPP peat classification scheme has been refined, ex­
tended, and checked in the field with representatives of the Na­
tional Soil Survey, U. S. Department of Agriculture. This work 
is particularly important in that the practical utilization of the 
various Minnesota peats for agricultural and industrial uses is 
dependent on recognition and identification of the nature and 
extent of the deposit. 

A popular misconception that "all peats are alike" has in 
the past often prevented proper utilization of peat. The peat 
classification and associated analytical data which have been and 
are being obtained represent a very solid contribution to the 
knowledge of the peats of Minnesota. 

Soils Products Evaluation 

The program of preparing and evaluating peat-based ferti­
lizer and soil amendment products continues. During the past 
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two years, the program was widened to include evaluations by 
specialists in the fields of horticulture and forestry. The follow­
ing tests were carried out during the biennium on CPPP experi­
mental peat products and on related foreign materials of poten­
tial interest: 

A greenhouse regressional rate study of peat prod­
ucts conducted for the first time under conditions of 
accelerated growth. Through the use of statistical meth­
ods, involving treatment of the data on the Univac com­
puter, this new and powerful technique offers rapid eval-

TURF TESTS. of experimental peat products. Weight of dippings is 
key to product effectiveness. CP,PP, soils and horticulture departments, 
St. Paul Campus, University of Minnesota (Figure 5). 
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uation of a much larger number of samples than pre­
viously feasible. 

Turf experimentation involving plots of established 
grass at the University Fruit Breeding Farm, the 
Northrup King Seed Research Farm, and the Toro Turf 
Research Farm. (See Figure 5.) 

Controlled evaluation studies to determine the value 
of peat-based materials in starting and maintaining tree 
seedlings. 

Horticultural flower growth tests with cyclamens 
as assay plant. 

Basic laboratory research aimed at determining the 
fertilizing and stimulatory effects of peat products on 
root and stem growth. 

Field experiments with small grains at the North­
east Experiment Station, Duluth. 

Closely related to these evaluations is a study of greenhouse 
potting peat mixtures which was undertaken during the past 
biennium. At present, imported peats are widely used by green­
house men for horticultural potting mixes. It was therefore de-

EXPERIMENTAL CPPP horticultural potting soil mixture being 
tested with tomato plants. Soils department, St. Paul Campus, Uni­
versity of Minnesota (Figure 6). 
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sirable to determine the suitability of Minnesota peats for this 
important market. Four varieties of Minnesota peats were tested 
on a variety of plants, including tomatoes, roses, and junipers. 
(See Figure 6.) 

Information Program 

Concurrently with widening the scope of its researches, 
CPPP has broadened its relationship with academic and indus­
trial researchers in similar fields both locally and throughout the 
world. The publication of six papers by CPPP personnel within 
the past two years has both stimulated inquiries and served to 
make the work of the Project more widely known. 

Establishment of the punched-card peat library covering 
the world's literature on the chemistry and technology of peat 
was completed. This file is now routinely maintained up to date 
as new literature appears. 

Distinguished peat specialists from England, Ireland, Aus­
tralia, and Germany, visited CPPP, especially during the last 
biennium, and brought first-hand knowledge of their work. In 
turn, CPPP personnel participated in the IRRRC Technical Peat 
Exchange Mission. 
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l11dustrial 
Considerable work has been done in the past year in trying 

to find woodprocessing plants which can be located in the Iron 
Range area. There are various places in that area that would 
provide suitable locations, among them Virginia, Ely and Cook, 
Two Harbors and Mississippi Headwaters area. However, due to 
an economic slump in the pulp and paper industry at the present 
time, the Department has been unable to get any of the concerns 
who are interested in this field to start new plants. Nevertheless, 
we are still working on a projected plant for Virginia and if eco­
nomic conditions improve this should become a reality shortly. 

MAPLE SYRUP PLANT 
The Grand Portage Indian Reservation located in the very 

northeastern tip of Minnesota has, it is estimated, one of the 
finest stands of maple trees in North America. 

The IRRRC appropriated $15,000 to provide facilities such 
as buildings and equipment to the Grand Portage Chippewa Co­
operative for the harvesting and processing of maple sap. 

Cooperation from the State Department of Agriculture was 
obtained to aid the cooperative in management and technical 
assistance in the proper handling and manufacturing of the prod­
ucts. 

The maple syrup plant operated during the 1958 spring sea­
son and provided part-time employment for 23 Indians from the 
Grand Portage Indian Reservation. 

We did learn from this year's operation that the plant is 
capable of producing a first quality product in great quantities. 
Also, that there is a market for this product at a reasonable 
price. However, due to the fast warm-up of the weather in the 
1958 spring the sap season was unusually short and therefore 
it cut down on the amount of the sap available for maple syrup 
production. 

This plant, with proper management and operation, can be­
come a big economic; factor for the Indians of the Grand Portage 
Reservation. 
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TREES TAPPED FOR SAP on Grand Portage Indian reservation in northeastern tip of Minnesota. This is part 
of what is regarded as one of the finest stands of maple trees in North America. 
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CHUN KING PLANT 

Chun King Sales, Inc., Duluth, which received asstance from 
IRRRC in 1950, has developed a sizeable industry for Minnesota . 
It now ranks as the largest packer of Oriental foods in the world . 

Considerable plant expansion has taken place in the last 
three years, including plant construction and installation of 
equipment necessary for processing of frozen foods. 

MAPLE SYRUP PLANT, front view, which is part of maple syrup 
operation on Grand Portage Indian reservation . 
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Chun King and its related firms employ upwards to 1,000 
persons a good share of the year. Complete recovery of the 
IRRRC funds became a reality on May 29, 1957. 

At that time Chun King Sales, Inc., according to the provi­
sjons of the contract with the State of Minnesota, asked that the 
plant be put up for sale. Chun King was awarded the bid for the 
plant and all IRRRC expenditures for this project were returned 
to the General Revenue Fund. 

FLOODWOOD PLANT 
During the last session of the Legislature a bill was passed 

providing for the sale of the Floodwood peat plant. This plant 
was originally built by the State in 1946 and 1947, and put into 
use on or about May 1, 1948. 

Purpose of the plant was to produce agricultural and hor­
ticultural peat, using the hydraulic method for mining, and using 
mechanical means and heat for the drying process. 

The plant proved uneconomical to operate and was finally 
closed in 1950 and since that time has been idle. Recently this 
plant was put up for sale and sold to the highest bidder. 

It is expected that the new owners will provide this plant 
with the know-how and equipment to make a successful under­
taking so that the plant becomes a favorable factor in the econ­
omy of the Floodwood area. 

The Floodwood plant will now be used as a pilot plant to 
perfect manufacturing techniques and methods for a new prod­
uct largely made from wood fibers along with other fiberous raw 
material. The plant will provide employment for people of the 
Floodwood area and also provide a market for forest products. 

McGREGOR MANUFACTURING CORPORATION 
During the biennium a new wood-using industry was estab­

lished in the State. The McGregor Manufacturing Corporation 
came into existence with the cooperation of the McGregor Devel­
opment Company (a local group of McGregor business men) and 
the IRRRC. 

The McGregor Development Company provided the site and 
the building and some operating capital. Private interests pro-
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provided machinery for the plant. 

The McGregor Manufacturing Corporation is now in produc­
tion in the manufacture of laminated folding skis, regular skis, 
lawn furniture and water skis. The firm hopes to expand produc­
tion to other lines. 

Present employment is about twenty persons. In addition, it 
is providing a market for surplus ash lumber which is abundant 
in the McGregor area. Until the beginning of this operation the 
market for ash lumber in Minnesota was almost non-existent. 

As a result of the additional payroll in the McGregor area 
other retail businesses have been expanded and new ones estab­
lished in that community. 

RESOURCES 
A second Governor's State-Wide Resources Conference, held 

in Virginia, Minnesota, from April 23 to 25, 1958, drew some 
600 persons. Distinguished speakers, experts in their fields, ap­
peared on the program and covered a wide range of topics, such 
as Forestry Resources; Mineral Resources; Human Resources; 
Industrial, Recreational and Tourist; Agriculture; Power and 
Energy; Water Resources. A complete report on the conference, 
with all the information presented, was published. This again 
will become another handbook for the development of our re­
sources in northeastern Minnesota. 
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Receipts and Outlays 
RECEIPTS 

1956-1957 1957-1958 
Taxes: 

5% of Occupational Tax on Iron Ore ............ $1,106,298.85 $1,314,442.06 

Transfers In: 

Recovery of unobligated balances of trans­
fers out in prior years; 

Dept. of Agriculture ................................... . 

Bd. of Health ............................................... . 

Dept. of Conservation: 

Div. of Forestry ................................. . 

Div. of Lands & Minerals ................. . 

Forestry Study Commission ..................... . 

Misc. Refunds ············-···--··················-········--···-··· 
Sale of Surplus Machinery, Equipment, 

Tools at Floodwood, Minnesota, peat plant 

1.75 

20,225.28 

6,938.49 

2,307.53 

30.99 

TOTAL RECEIPTS ···············-····--·······-···········-········$1,135,802.89 

19.!)7 

3,899.21 

9,703.06 

12,913.90 

262.87 

4,705.00 

$1,345,946.07 

Receipts from IRRR Proiects Credited to General Revenue Fund 

Property rentals ··-·········-············································· $ 1.00 $ 1.00 
Quit Claim Deed in re: Laws 1957, Chapter 461.... 50.00 ····-···--·-····-· 

Sale of Floodwood, Minnesota, peat plant 
(monthly payments) ............................................. . 

Stores for Resale: 

Arrowhead Canning Co., Grand Rapids, 
Minn ................................................................ . 

Arrowhead Seed Growers Coop., Cook, Minn. 

Cedar Products, Inc., Deer River, Minn ........ . 

Chun King Sales, Inc., Duluth, Minn .............. . 

McGregor Manufacturing Corp., McGregor, 

Minn.·····-·········-·····-·-·····---·································· 
McLeod, Inc., Grand Rapids, Minn ................ . 

Nu-Ply Corporation, Bemidji, Minn .............. . 

Superwood Corporation, Duluth, Minn .......... . 

1,250.00 

1,000.00 

3,600;00 

85,828.39 

1,800.00 

20,416.69 

36,750.00 

'fOTALS ................................................ '...................... $150,696.08 
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2,566.68 

1,875.00 

1,000.00 

3,600.00 

724.66 

1,800.00 

5,833.34 

33,687.50 

$51,088.18 
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PROJECT 

Administration .. 

EXPENDITURES 

Agriculture (Farm development and farm man-
age1nent) ................................................................. . 

Chemical Products from Peat (Research) ............. . 
Forestry Development ............................................. . 
Forestry Rehabilitation Camp, Thistledew Lake .. 
Governor's Second Statewide Resources Confer-

ence ........................................................................... . 
Indian Survey ............................................................. . 
Legume Seed Investigations (Research) ............... . 
Maple Syrup Plant, Grand Portage, Minn ............ . 
Marl Survey ............................................................... . 
McGregor Manufacturing Corp., McGregor, 

Minn .......................................................................... . 
Mineral Survey ........................................................... . 
Minnesota Arrowhead Assn. Tourist & Resort 

Survey ..................................................................... . 
Peat Processing Plant, Floodwood, Minn .............. . 
J>ort Authority of Duluth (Survey) ....................... . 
Topographic Mapping (U. S. Geological Survey) 
Tourist Guide Training Program ........................... . 
Water Survey (U. S. Geological Survey) ............. . 

1956-1957 

$ 36,982.43 

5,684.36 
56,613.53 

155,030.87 
2,000.00 

2,500.00 
29,907.72 

6,196.97 

43,479.60 
18,514.92 

3,009.98 
15,000.00 
50,000.00 

68,061.90 

TOTAL EXPENDITURES ...................................... $492,982.28 

TRANSFERS OUT 

Dept. of Administration (Supplementary Salary 
Adj.) ......................................................................... . 

Dept. of Agriculture (White Pine Blister Rust 
Control) .................................................................... $ 5,000.00 

Board of Health (Water Pollution Control).......... 15,000.00 
Dept. of Conservation: 

Forestry Div ...................................................... . 
Lands & Minerals Div ...................................... . 

Interim Commission on Taxation of Iron Ore ..... . 
Mapping Advisory Board ........................................... . 
University of Minnesota: 

Beneficiation of Low-grade Ores ..................... . 
Legume Seed Research ....................................... . 

441,108.38 
109,486.00 

87,500.00 

TOTAL TRANSFERS OUT ...................................... $658,094.38 

1957-1958 

$ 56,321.65 

6,947.23 
56,715.00 

226,092.20 

1,651.73 

12,486.72 
2,363.32 

36,392.74 

50,000.00 
2,042.29 

50,000.00 
400.00 

62,500.00 

$563,912.88 

$ 1,470.00 

7,500.00 
20,000.00 

421,723.33 
127,469.85 

30,000.00 
14,000.00 

100,000.00 
30,000.00 

$752,163.18 

TOTAL EXPENDITURES AND TRANSFERS .. $1,151,076.66 $1,316,076.06 
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