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MP-200	 - 
(June 1951)	 Docket No. DMA	 --


-	 Commodity 


UNITED STATES OF AMERICA 

DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS ADMINISTRATION 


EXPLORATION PROJECT CONTRACT' 


It is agreed this ------------------day of --------------------------------------------, 195W, between the United States of America, acting 
through the Depart ent of the Interior, Defense Minerals Administration, hereinafter called the "Government," and 2 


------------------------------------------------------------------------------------------------------------------ -----------------------------------------------------------------------------------------------------------
hereinafter called the "Operator," as follows: 


1. Authority for contract. This agreement is entered into under the authority of the Defense Production Act of 1950, pur-
suant to Mineral Order 5, entitled "Regulations Governing Government Aid in Defense Exploration Projects." 


2. Operator's property rights. The exploration project shall be conducted on that certain property situated in the State of 
--------------------------County of -----------------------------deséribed as follows: 8 


with respect to which the Operator represents and undertakes: 


c}ii's€-14e, or cncw 


(b) That he is a lessee, in possession and entitled to possession, and the subordination agreement of the lessor is attached. 
3. Exploration project. The Operator, within ----------------------------days from the date of this contract shall commence 


work on a project of exploratiOn for ; sha'll prosecute the work efficiently, expertly, in a 
workmanlike manner, in accordance with good mining standards, with suitable and adequate equipment, materials, and labor, all 
properly designed to bring the project to completion within a period of' ------------------5 --- from the date 
of this contract. The exploration project and the work to be performed are more fully described on Exhibit "A" attached hereto, 
which, with any maps or drawings thereto attached, is made a part of this contract. 


4. Performance of the work. The work shall be performed by the Operator, under his sole direction and control: Provided, 
That with the consent of the Government and its written approval of the contract or contracts, all or any part of the work-may. 
be performed by the Operator through contract or contracts with independent contractors. The Government shall have the right 
to enter and observe and inspect the work at all reasonable times, and the Operator shall provide the Government with all avail-
able means for doing so. The Government may consult with and advise the Operator on all phases of the work. 


5. Fixtures and improvements. . The Operator shall devote the land and all existing improvements, facilities, buildings, instal-
lations, and appurtenances to the purposes of the exploration project without any allowance for the use, rental value, depreciation, 
depletion, or other cost of acquiring,, owning, or holding possession thereof. Any additional facilities, buildings, and fixtures, to 
be purchased, -installed, or erected by the Operator, with the estimated cost of each, to which the Government will contribute 
currently its agreed pro rata share, are listed in Exhibit "A" attached hereto. The difference between the cost of such additional 
facilities, buildings, or fixtures, and the salvage value thereof at the conclusion of the work, shall be charged as a cost of the 
project to which the Government has contributed its pro rata share. 


6. Operating equipment. Any operating equipment to be rented, purchased, or furnished by the Operator, with the allow-
able rental, purchase price, or depreciation, as the case may be, iS listed under appropriate headings in Exhibit "A" attached 
hereto. As to equipment purchased for the project, the Government will contribute its agreed pro rata share of the cost thereof 
and the difference between the cost and the salvage value at the conclusion of the work shall be charged as a cost of the project 
to which the Government has contributed its pro rata share. 


1 If sufficient space is not provided In any blank, use an extra sheet of paper and refer to It In the blank. 
State name, address, and nature of organization if any. 


° Give legal description or enough to identify the property. 
'Strike out the provision not applicable. 


Name of mineral. 
Not in excess of 2 years,


i6-64066-2







7. Title to and disposition of property. Al cilities, buildings, fixtures, equipment, or ot items costin g more than $50 
each, paid for or purchased with funds contributed jointly by the Operator and the Government, shall belong to the Operator and 
the Government jointly, in proportion to their respective contributions, and upon the termination of the contract, if they have any 
salvage value, shall be disposed of for their joint account unless the Government, in writing, waives its interest in any such items. 
The Government may require the dismantling, severance from land, and removal of any such items in order to realize its interest 
in the salvage value thereof, and the cost of any such removal and of the disposal of the items shall be for the joint account of the 
parties in proportion to their respective interests. 


8. Labor and supervision. An itemized schedule of labor, by numbers and classes (miners, muckers, millmen, etc.) , and of 
supervisors, by numbers and positions, with the maximum wages or salaries that may be paid to each as an allowable cost of the 
project is set forth in Exhibit "A" attached hereto. 


9. Rehabilitation and repairs. A statement of the cost of any necessary rehabilitation or repairs to put existing facilities, 
buildings, installations, and fixtures into useful and operable condition and which are to be allowed as costs of the project is 
included in Exhibit "A." 


10. Allowable costs of the project. The costs of the project in which the Government will participate are limited to the 
necessary, reasonable, direct costs of performing the exploration work, including the costs of materials, supplies, engineering, 
power, water, analytical work, accounting, and utilities, including items of equipment costing less than $50 each ; and the costs 
referred to in Articles 5, 6, 8, and 9, and the exhibits annexed to and referred to in this contract. Although the Government may 
pay part of the cost of new or additional facilities, structures, buildings, and equipment, only the depreciation on such items, 
computed as indicated in Articles 5 and 6, will be charged as a cost of the project. No items of general overhead, corporate 
management, interest, taxes, or any other indirect costs not expressly allowed by these provisions, or work performed or costs 
incurred before the date of this contract, shall be allowed as costs of the project in which the Government will participate. 


11. Accounts and audits. The Operator shall keep suitable records and accounts of operations, which the Government may 
inspect and audit at any time. The Government may at any time require an audit of the Operator's records and accounts by a 
certified public accountant, the cost thereof to be treated as a cost of the project. The Operator shall keep and preserve said 
records and accounts for at least 3 years after the completion of the project or the termination of this contract. 


12. Progress reports. The Operator shall provide the Government with monthly reports of work performed under the con-
tract upon forms to be provided by the Government. Each monthly progress report shall bear the certification of the Operator 
and shall constitute the Operator's invoice of costs incurred on the project during the period covered by the report. 


13. Payment to the Operator. The monthly progress report (invoice), to the extent approved by the Government, shall be 
processed for payment by the Government. Payment shall be made in the amouiit of -----percent of the approved costs incurred; 
Provided, Thathe aggregate total of all sums paid by the Government under this agreement shall not exceed 
which is ------------percent of the agreed estimated total cost of this project, 


14. Final reports by Operator. Upon completion of the project or termination of this contract, the Operator shall provide 
the Government with a comprehensive geologic and engineering report, including an estimate of ore reserves, to the best of his 
ability. Four copies of all reports shall be furnished to the Government. 


15. Repayment by Operator. If, upon the completion of the exploration project or termination of the contract, the Govern-
ment considers that a discovery or development has resulted from the work from which commercial production of ore may be 
made, the Government, within 6 months thereafter, shall so certify to the Operator, particularly .describing and delimiting its esti-
mate of the discovery or the development. Thereafter, if and as ore is produced as a result of such discovery or development, the 
Operator and his successor in interest shall be and become obligated to pay to the Government a percentage royalty on the net 
smelter returns or other net proceeds realized from such ore, concentrates, or metal produced within ten (10) years from the date 
of this contract, until the total amount contributed by the Government, without interest, is fully repaid or said 10 years have 
elapsed, whichever occurs first, as follows: 


Of net smelter returns or other net proceeds not in excess of eight dollars ($8.00) per ton of ore: One and one-half 
(1 1/2 ) percent. 


Of net smelter returns or other net proceeds in excess of eight dollars ($8.00) per ton of ore: One and one-half (1M) 
percent, plus one-half ( :IA) percent for each additional full fifty cents ($0.50) in excess of eight dollars ($8.00) per ton of 
ore, but not in excess of a maximum of five (5) percent. 


This obligation to repay from net returns or proceeds shall be and remain a claim and lien upon the mineral deposit which is the 
subject of the exploration project and upon any production resulting from such discovery or development, in favor of the Gov-
ernment, until fully paid, or until said 10-year period has elapsed; and this claim and lien and the Government's right to repay-
ment shall survive any termination of the contract, whether by completion of the exploration project or otherwise. This article 
is not to be construed as imposing any obligation on the Operator or his successor in interest to produce ore from any such discovery 
or development. 


16. No assignment of contract. Without bhe written consent of the Government, the Operator shall not assign or otherwise 
transfer or hypothecate this contract or any rights thereunder. 


17. Termination and completion. The Government may, at any time, by written notice to the Operator, terminate this con-
tract: (a) If the Operator fails to provide his share of the money necessary to prosecute operations pursuant to the terms of the 
contract; (b) if the Operator, in the opinion of the Government, fails to prosecute operations pursuant to the terms of the con-
tract; or (c) if in the opinion of the Government, operations up to the time of the notice have not indicated the probability of 
making any worthwhile discovery and in the opinion of the Government further operations are not justified. Upon the comple-
tion of the project or any termination of the contract the Operator shall render to the Government a full and final accounting of 
his operations under the contract and his expenditures of money; shall dispose of any unused materials, supplies, and equipment 
for the joint account of the Operator and the Government in the proportion of their respective interests; and shall pay to the 
Government its pro-rata share of any money remaining. 


Executed in sextuplicate the day and year first above written.
THE UNITED STATES OF AMERICA 


(Operator)
	


By	


Ad I;1	 c 
By


U. S. GOVERNMENT PRINTING OPEICE
	


16-64066-2
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Docket No. DMA JI1 ft 
Commodity -------------


MF-200

(April 1951)


UNITED STATES OF AMERICA 

DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS ADMINISTRATION 


EXPLORATION PROJECT CONTRACT.' 


It is agreed this ------------------day of ---------------------------------------------, 195, between the United States of America, acting 
through the Department of the Interior, Defense Minerals Administration, hereinafter called the "Government," and 2 


Th--construction Company and----Assoc 


hereinafter called the "Operator," as follows: 
1. Aithority for contract. This agreement is entered into under the authority of the Defense Production Act of 1950, pur-


suant to Mineral Order 5, entitled "Regulations Governing Government Aid in Defense Exploration Projects." 
2. Operator's property rights. The exploration project shall be conducted on that certain property situated in the State of 
------- -, County of -------------------------------described as follows: 


all of section 23 T48N R27W 


with respect to which the Operator represents and undertakes: 


(a) That	 isXhe le Xwn, iiXpo(essri! ad eXtit1l tcXpos1ss1ri, id tKat tXe pXpey isulecXon1 to the following 
claims, liens, or encumbrances as to each of which the subordination agreement of the holder is attached: 


(b) That he is a lessee, in possession and entitled to possession, and the subordination agreement of the lessor is attached. 
3. Exploration project. The Operator, within ------------------------days from the date of this contract shall commence 


work on a project of exploration for' 4JE-- ; shall prosecute the work efficiently, expertly, in a 
workmanlike manner, in accordance with good mining standards, with suitable and adequate equipment, materials, and labor, all 
properly designed to bring the project to completion within a period of 8 tl1s---------------------------from the date 
of this' contract. The exploration project and the work to be performed are more fully described on Exhibit "A" attached hereto, 
which, with any maps or drawings thereto attached, is made a part of this contract. 


4. Performance of the work. The work shall be performed by the Operator, under his sole direction and control: Provided, 
That with the consent of the Government and its written approval of the contract or contracts, all or any part of the work may 
be performed by the Operator through contract or contracts with independent contractors. The Government shall have the right 
to enter and observe and inspect the work at all reasonable times, and the Operator shall provide the Government with all avail-
able means for doing so. The Government may consult with and advise the Operator on all phases of the work. 


5. Fixtures and improvements. The Operator shall devote the land and all existing improvements, facilities, buildings, in-
stallations, and appurtenances to the purposes of the exploration project without any allowance for the use, rental value, deprecia-
tion, depletion, or other cost of acquiring, owning, or holding possession thereof. Attached hereto, marked "Exhibit 'B'," is a 
detailed list of additional facilities, buildings, and fixtures, to be purchased, installed, or erected by the Operator, with the esti-
mated cost of each, to which the Government will contribute its agreed pro-rata share of the cost. The 'difference between the 
cost of such additional facilities, buildings, or fixtures, and the salvage value thereof at the conclusion of the work, shall be charged 
as a cost of the project to which the Government has contributed its pro-rata share. 


6. Operating equipment. Attached hereto, marked "Exhibit 'C'," is a detailed list of operating equipment divided into cate-
gories of items to be rented, purchased, or furnished by the Operator, with the allowable rental, purchase price, or rental value, as 
the case may be, annexed to each. As to equipment purchased for the project, the Government will contribute its agreed pro-rata 
share of the cost thereof, and the difference between the cost and the salvage value at the conclusion of the work shall be charged 
as a cost of the project to which the Government has contributed its pro-rata share. 


1 If sufficient space is not provided in any blank, use an extra sheet of paper and refer to it in the blank. 
2 State name, address, and nature of organization if any. 
8 Give legal description or enough to identify the property. 


Strike out the provision not applicable. 
'Name of mineral. 


Not in excess of 2 years.
26-64066-i
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7. Title to and disposition of proper All facilities, buildings, fixtures, equipment,1other items costing more than $50 
each, paid for or purchased with funds contributed jointly by the Operator and the Government, shall belong to the Operator and 
the Government jointly, in proportion to their respective contributions, and upon the termination of the contract, if they have any 
salvage value, shall be disposed of for their joint account unless the Government, in writing, waives its interest in any such items. 
The Government may require the dismantling, severance from land, and removal of any such items in order to realize its interest 
in the salvage value thereof, and the cost of any such removal and of the disposal of the items shall be for the joint account of the 
parties in proportion to their respective interests. 


8. Labor and supervision. Attached hereto, marked "Exhibit 'D'," is an itemized schedule of labor, by numbers and classes 
(miners, muckers, milimen, etc.) , and of supervisors, by numbers and positions, with the maximum wages or salaries that may 
be paid to each as an allowable cost of the project. 


9. Rehabilitation and repairs. Attached hereto, marked "Exhibit 'E'," is a detailed schedule of existing facilities, buildings, 
installations, an fixtures, with a statement of the cost of any necessary rehabilitation or repairs to put into useful and operable 
condition, which cost shall be allowed as a cost of the project. 


10. Allowable costs of the project. The allowable costs of the project in which the Government will participate are limited 
to the necessary, reasonable, direct costs of performing the exploration work, including the costs of materials, supplies, engineer-
ing, power, water, and utilities, including items of equipment costing less than $50 each ; and the costs referred to in Articles 5, 
6, 8, and 9, and the exhibits annexed to and referred to in the contract. Although the Government may pay part of the cost of 
new or additional facilities, structures, buildings, and equipment, only the depreciation on such items, computed as indicated in 
Articles 5 and 6, will be charged as a cost of the project. No items of general overhead, corporate management, interest, or any 
other indirect costs not expressly allowed by these regulations, or work performed or costs incurred before the date of this contract, 
shall be allowed as costs of the project in which the Government will participate. 


11. Participation by the Gover'nrinent. At the end of the first full calendar month after the Operator has commenced work 
under the project, and at the end of each succeeding calendar month, the Operator shall submit to the Government a voucher for 
payment with a detailed statement of work done and allowable costs (as defined in Article 10 of this agreement) incurred, in a 
form and with supporting data acceptable to the Government. After approving the voucher, the Government shall pay to the 
Operator ..15-------percent of the sum of such costs incurred; Provided, That the aggregate total of all sums paid by the Gov-
ernment under this agreement shall not exceed $ 375,000 • 00	 , which is 75	 percent of the agreed estimated total 
cost of this project, $ QQ .1QQQ .Q0	 .	 .	 - 


12. Accounts and audits. The Operator shall keep suitable records and accounts of operations, which the Government may 
inspect and audit at any time. The Government may at any time require an audit of the Operator's records and accounts by a 
certified public accountant, the cost thereof to be treated as a cost of the project. The Operator shall keep. and preserve said 
records and accounts for at least 3 years after the completion of the project or the termination of this contract. 


13. Progress reports. The Operator shall provide the Government with monthly reports of progress in form and content 
satisfactory to the Government, and upon the completion of the project or termination of the contract shall provide the Government 
with a comprehensive geologic and engineering report, including an estimate of ore reserves, to the best of his ability. Four copies 
of all reports shall be furnished to the Government. 


14. Repayment by Operator. If, upon the completion of the exploration project or termination of the contract, the Govern-
ment considers that a discovery or development has resulted from the vork from which commercial production of ore may be 
made, the Government, within 6 months thereafter shall so certify to the Operator, particularly describing and delimiting its esti-
mate of the discovery or the development. Thereafter, if and as ore is produced as a result of such discovery or development, the 
Operator and his successor in interest shall be and become obligated to pay to the Government ,a percentage royalty on the net 
smelter returns or other net proceeds realized from such ore, concentrates, or metal produced within ten (10) years from the date 
of this contract, until the total amount contributed by the Government, without interest, is fully repaid or said 10 years have 
elapsed, whichever occurs first, as follows: 


Of net smelter returns or other net proceeds not in excess of eight dollars ($8.00) per ton of ore: Oe and one-half 
(1V2) percent. 


Of net smelter returns or other net proceeds in excess of eight dollars ($8.00) per ton of ore: One and one-half (1%) per-
cent, plus one-half (%) percent additional for each full fifty cents ($0.50) in excess of eight dollars ($8.00) per ton of ore, but 
not in excess of a maximum of five (5) percent. 


This obligation to repay from net returns or proceeds shall be and remain a claim and lien upon the property which is the subject 
of the exploration project and upon any production resulting from such discovery or development, in favor of the Government, 
until fully paid, or until said 10-year period has elapsed; and this claim and lien and the Government's right to repayment shall 
survive any termination of the contract, whether by completion of the exploration project or otherwise. This article is not to be 
construed as imposing any obligation on the Operator or his successor in interest to produce ore from any such discovery or 
development. 


15. No assignment of contract. Without the written consent of the Government, the Operator shall not assign or otherwise 
transfer or hypothecate this contract or any rights thereunder. 


16. Termination and completion. The Government may, at any time, by written notice to the Operator, terminate this con-
tract: (a) If the Operator fails to provide his share of the money necessary to prosecute operations pursuant to the terms of the 
contract; (b) if the Operator, in the opinion of the Government, fails to prosecute operations pursuant to the terms of the con-
tract S or (c) if in the opinion of the Government, operations up to the time of the notice have not indicated the probability of 
making any worthwhile discovery and in the opinion of the Government further operations are not justified. Upon the comple-
tion of the project or any termination of the contract the Operator shall render to the Government a full and final accounting of 
his operations under the contract and his expenditures of money; shall dispose of any unused materials, supplies, and equipment 
for the joint account of the Operator and the Government in the proportion of their respective interests; and shall pay to the 
Government its pro-rata share of any money remaining. 


Executed in triplicate the day and year first above written. 
The Utah Construction Company	 THE UNITED STATES OF AMERICA 


and Associates 
(Operator)
	 By 


By-----------------------------------------------------------------------------
R • S. Palmer, Agent	 . . GOVERNMENT PRINTING OFFICE
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EXHIBIT 


PLORATI0ILEPLOECT cONRA1 


A very large body of ore assaying 3 to 7% manganese has 


been partially outlined by drilling. A considerable reserve is 
well established, but further drilling to pexn it the planning of 
spoil banks and tailings ponds is esscntial before mining can com-


mence. It is further, indicated tht much greater reserveS may be 


proven by a systematic pict at drilling on areas of as;umed ore. 


The entire ra is uniformly covered with alluvial mat-
erial to a deoth of 150 foet, and rnetal1urgial work has been done 


only on churn-drill sludge and diamoriddrill cores, %Thile the three 
independent researches on concentration by M. A. Hanna Coal and Ore 
Company, U. S. 3ureau of 'U.ns, rd Battelle Memorial Institute are 


in complete agreement on the practicality of gravity concentration, 
insufficient information is available for the design of an economical 
large scale mill. For this purpose, run-ofrnine should be tested in 


a pilot type mill such as iS uaintained by th Mines Experiment 
Station of the University of Minnesota, American yanamid Company, 
Battelle Memoriai . iflstitute, and others,







ol1.ng on the pattern cômenced'bY th Bureau of Mines, 
churn-and/or diaon core-drill holes will be :eveloped on a regular pattern 


to explore the wholo of the presentlY indicatod ore-body, nd to show 
barren areas for the estahlishnt of dumps. The first holes will 


follow cut ue±iflS now partially cornletcd, but most of the holes 


will be planned	 drilling proceeds. 


Drilling v:ill bc done by well .eF.tablished contracting firms 
well estblished rea, using cost data corapiled by the J, S, Bureau 


of Mines for coparisOfl. 


Sampling of the ore will be done through one or more large 
diameter bore holes or drop shafts of the type often used for thdust-


rial	 ter wells. Considrb .le xperiencc in this type of work has 


bseri had by firms fl: this area. 


MetallurgiCal work will he contracted with one or more 
laboratories such as those maintained by American (yanamid, Battelle 


Institute, etc. Data on rates iill he compiled for the design of the 


raill, and the d2siO r will de turic1 by the operators own engineering 


facilities.
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1.cs$. •t• ths type ot t&s .xp.v&tie* work aM staEbrngiai 
rq$r.d b this ç.j.et, drflhlag aM skatt eisk&ag, u 


as 3aberatr fadti.a, *il be eo*WaGti 1aa.
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Docket No. DMA L''1 A' 
Commodity -------------


(April 1951)


UNITED STATES OF AMERICA

DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS ADM IN ISTRATION 


EXPLORATION PROJECT CONTRACT' 


It is agreed this ------------------day of ---------------------------------------------, 195, between the United States of America, acting 
through the Department of the Interior, Defense Minerals Administration, hereinafter called the "Government," and 2 


Th--Utah--Construction ---Compar T and--Associates 


hereinafter called the "Operator," as follows: 
1. Authority for contract. This agreement is entered into under the authority of the Defense Production Act of 1950, pur-


suant to Mineral Order 5, entitled "Regulations Goyerning Government Aid in Defense Exploration Projects." 
2. Operator's property rights. The exploration proiect shall be conducted on that certain property situated in the State of 


Mlnn—ota---------------------County of --------------------------------described as follows:' 
all of section 23 T48N R27W 


with respect to which the Operator represents and undertakes: 


(a) TILt li isihe 6le vne, inXposssiXn aXd eitlU toosssi, aXd tILt te pipey i(subject only to the following 
claims, liens, or encumbrances as to each of which the subordination agreement of the holder is attached: 


(b) That he is a lessee, in possession and entitled to possession, and the subordination agreement of the lessor is attached. 
3. Exploration project. The Operator, within --------------------------clays from the date of this contract shall commence 


work on a project of exploration for' -----------------------------------------; shall prosecute the work efficiently, expertly, in a 
workmanlike manner, in accordance with good mining standards, with suitable and adequate equipment, materials, and labor, all 
properly designed to bring the project to completion within a period of' --------mth--------------------------from the date 
of this contract. The exploration project and the work to be performed are more fully described on Exhibit "A" attached hereto, 
which, with any maps or drawings thereto attached, is made a part of this contract. 


4. Performance of the work. The work shall be performed by the Operator, under his sole direction and control: Provided, 
That with the consent of the Government and its written approval of the contract or contracts, all or any part of the work may 
be performed by the Operator through contract or contracts with independent contractors. The Government shall have the right 
to enter and observe and inspect the work at all reasonable times, and the Operator shall provide the Government with all avail-
able means for doing so. The Government may consult with and advise the Operator on all phases of the work. 


5. Fixtures and improvements. The Operator shall devote the land and all existing improvements, facilities, buildings, in-
stallations, and appurtenances to the purposes of the exploration project without any allowance for the use, rental value, deprecia-
tion, depletion, or other cost of acquiring, owning, or holding possession thereof. Attached hereto, marked "Exhibit 'B'," is a 
detailed list of additional facilities, buildings, and fixtures, to be purchased, installed, or erected by the Operator, with the esti-
mated cost of each, to which the Government will contribute its agreed pro-rata share of the cost. The difference between the 
cost of such additional facilities, buildings, or fixtures, and the salvage value thereof at the conclusion of the work, shall be. charged 
as a cost of the project to which the Government has contributed its pro-rata share. 


6. Operating equipment. Attached hereto, marked "Exhibit 'C'," is a detailed list of operating equipment divided into cate-
gories of items to be rented, purchased, or furnished by the Operator, with the allowable rental, purchase price, or rental value, as 
the case may be, annexed to each. As to equipment purchased for the .project, the Government will contribute its agreed pro-rata 
share of the cost thereof, and the difference between the cost and the salvage value at the conclusion of the work shall be charged 
as a cost o the project to which the Government has contributed its pro-rata share. 


2 If sufficient space is not provided in any blank, use an extra sheet of paper and refer to it in the blank. 
2 State name, address, and nature of organization if any. 
'Give legal description or enough to identify the property.. 


Strike out the provision not applicable. 
'Name of mineral. 


Not in excess of 2 years.
iS-64066-1







. 
7. Title to and disposition of p'ropert 11 facilities, buildings, fixtures, equipment, ther items costing more than $50 


each, paid for or purchased with funds contributed jointly by the Operator and the Government, shall belong to the Operator and 
the Government jointly, in proportion to their respective contributions, and upon the termination of the contract, if they have any 
salvage value, shall be disposed of for their joint account unless the Government, in writing, waives its interest in any such items. 
The Government may require the dismantling, severance from land, and removal of any such items in order to realize its interest 
in the salvage value thereof, and the cost of any such removal and of the disposal of the items shall be for the joint account of the 
parties in proportion to their respective interests. 


8. Labor and supervision. Attached hereto, marked "Exhibit 'D'," is an itemized schedule of labor, by numbers and classes 
(miners, muckers, millmen, etc.) , and of supervisors, by numbers and positions, with the maximum wages or salaries that may 
be paid to each as an allowable cost of the project. 


9. Rehabilitation and repairs. Attached hereto, marked "Exhibit 'E'," is a detailed schedule of existing facilities, buildings, 
installations, and fixtures, with a statement of the cost of any necessary rehabilitation or repairs to put into useful and operable 
condition, which cost shall be allowed as a cost of the project. 


10. Allowable costs of the project. The allowable costs of the project in which the Government will participate are limited 
to the necessary, reasonable, direct costs of performing the exploration work, including the costs of materials, supplies, engineer-
ing, power, water, and utilities, including items of equipment costing less than $50 each ; and the costs referred to in Articles 5, 
6, 8, and 9, and the exhibits annexed to and referred to in the contract. Although the Government may pay part of the cost of 
new or additional facilities, structures, buildings, and equipment, only the depreciation on such items, computed as indicated in 
Articles 5 and 6, will be charged as a cost of the project. No items of general overhead, corporate management, interest, or any 
other indirect costs not expressly allowed by these regulations, or work performed or costs incurred before the date of this contract, 
shall be allowed as costs of the project in which the Government will participate. 


11. Participation by the Gove'rnr,ment. At the end of the first full calendar month after the Operator has commenced work 
under the project, and at the end of each succeeding calendar month, the Operator shall submit to the Government a voucher for 
payment with a detailed statement of work done and allowable costs (as defined in Article 10 of this agreement) incurred, in a 
form and with supporting data acceptable to the Government. After approving the voucher, the Government shall pay to the 
Operator ..iS------percent of the sum of such costs incurred; Provided, That the aggregate total of all sums paid by the Gov-
ernment under this agreement shall not exceed $7,QQQ!QO-- - , which is ----- 7-----percent of the agreed estimated total 
cost of this project, $..QQ,..QQQ,QO---


12. Accounts and audits. The Operator shall keep suitable records and accounts of operations, which the Government may 
inspect and audit at any time. The Government may at any time require an audit of the Operator's records and accounts by a 
certified public accountant, the cost thereof to be treated as a cost of the project. The Operator shall keep and preserve said 
records and accounts for at least 3 years after the completion of the project or the termination of this contract. 


13. Progress reports. The Operator shall provide the Government with monthly reports of progress in form and content 
satisfactory to the Government, and upon the completion of the project or termination of the contract shall provide the Government 
with a comprehensive geologic and engineering report, including an estimate of ore reserves, to the best of his ability. Four copies 
of all reports shall be furnished to the Government. 


14. Repayment by Operator. If, upon the completion of the exploration project or termination of the contract, the Govern-
ment considers that a discovery or development has resulted from the work from which commercial production of ore may be 
made, the Government, within 6 months thereafter shall so certify to the Operator, particularly describing and delimiting its esti-
mate of the discovery or the development. Thereafter, if and as ore is produced as a result of such discovery or development, the 
Operator and his successor in interest shall be and become obligated to pay to the Government a percentage royalty on the net 
smelter returns or other net proceeds realized from such ore, concentrates, or metal produced within ten (10) years from the date 
of this contract, until the total amount contributed by the Government, without interest, is fully repaid or said 10 years have 
elapsed, whichever occurs first, as follows: 


Of net smelter returns or other net proceeds not in excess of eight dollars ($8.00) per ton of ore: One and one-half 
(1½) percent. 


Of net smelter returns or other net proceeds in excess of eight dollars ($8.00) per ton of ore: One and one-half (1%) per-
cent, plus one-half (½) percent additional for each full fifty cents ($0.50) in excess of eight dollars ($8.00) per ton of ore, but 
not in excess of a maximum of five (5) percent. 


This obligation to repay from net returns or proceeds shall be and remain a claim and lien upon the property which is the subject 
of the exploration project and upon any production resulting from such discovery or development, in favor of the Government, 
until fully paid, or until said 10-year period has elapsed; and this claim and lien and the Government's right to repayment shall 
survive any termination of the contract, whether by completion of the exploration project or otherwise. This article is not to be 
construed as imposing any obligation on the Operator or his successor in interest to produce ore from any such discovery or 
development. 


15. No assignment of contract. Without the written consent of the Government, the Operator shall not assign or otherwise 
transfer or hypothecate this contract or any rights thereunder. 


16. Termination and completion. The Government may, at any time, by written notice to the Operator, terminate this con-
tract: (a) If the Operator fails to provide his share of the money necessary to prosecute operations pursuant to the terms of the 
contract • (b) if the Operator, in the opinion of the Government, fails to prosecute operations pursuant to the terms of the con-
tract; or (c) if in the opinion of the Government, operations up to the time of the notice have not indicated the probability of 
making any worthwhile discovery and in the opinion of the Government further operations are not justified. Upon the comple-
tion of the project or any termination of the contract the Operator shall render to the Government a full and final accounting of 
his operations under the contract and his expenditures of money; shall dispose of any unused materials, supplies, and equipment 
for the joint account of the Operator and the Government in the proportion of their respective interests; and shall pay to the 
Government its pro-rata share of any money remaining. 


Executed in triplicate the day and year first above written. 
The Utah Con5truction Company 	 THE UNITED STATES OF AMERICA 


ard Associates --	 --	 (Operator)	 By _________________________________________________________ 


By ............................................................................ 
R• S. Palmer, Agent	 U. S. GOVERNMENT PRINTING OFFICE 16-64066-1
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EXHIBIT "A"



EXPLORATION PROJECT CONmACII 


A very large body of ore assaying 3 to. 7% manganese has 
been partially outlined by drilling. A considerable reserve is 
well established,: but further drilling to permit the planning of 
spoil banks and tailings ponds Is essential before mining can com-
mence. It is further indicated that much greater reserves may be 
proven by a' systematic plan of drilling on areas of assumed ore., 


The entire •area is uniformly covered with alluvial mat-
erial to a depth of 150 feet, and metallurgial'work' has been done 
only on churn-drill sludge and diamond-drill cores. While the , three 
independent researches on concentration by M. A. Hanna Coal and Ore 
Company, U. S. Bureau of Mines,, and Battelle Memorial Institute are 
in complete agreement on the practicality of gravity concentration, 
insufficient information is available for the' design of an economical 
large scale mill.' For this purpose, •run-of-mine should be tested in 
a pilot type mill such as is maintained by the Mines Experiment 
Station of the University of Minnesota, American Cyanamid Company, 
Battelle Memorial In.stitUte and 'others. 	 .







.	 .	 I 


Following on the pattern commenced by the Bureau of Mines, 
churn-and/or diamond core-drill holes will be developed on a regulazVpatter 
to explore the whole of the presently indicated ore-body, and to show 
barren areas for the establishment of dumps. The first holes will 
follow out sections now partially completed, but , most of the holes 


will be planned as drilling proceeds. 


Drilling will be done by well established contracting firms 
well established area, using cost data compiled by the U. S..Bureau 
of Mines for comparison. 


Sampling of the ore will be done through one or more large 
diameter bore holes or drop shafts of the type often used for indust-
rial water wells. Considerable experience in this type of work has 
been4 had by firms in this area.	 , 


Metallurgical work will be contracted with one' or more 
laboratories such as tho,se maintained by American Cyanamid,' Battelle 
Institute, etc. , Data on rates will be compiled for the design of the 
mill, and the design will be studied by the operators own engineering 
facilities.'	 '	 '







thibit UC" 


Because of. the type of the exploration ' pork ai metallurgical 


research requir	 j. this project, drilling ard shaft siziking, as 
ell as laboratory facilities, .111 be contract for. .







(April 1951) O	 .	 . 
UNITED STATES OF AMERICA 



DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS ADMINISTRATION 


EXPLORATION PROJECT CONTRACT' 


Docket No. DMA L	 "L4 
Commodity -------------


It is agreed this ------------------day of ---------------------------------------------, 195---, between the United States of America, acting 
through the Department of the Interior, Defense Minerals Administration, hereinafter called the "Government," and 2 


JJh-----


hereinafter called the "Operator," as follows: 
1. Authority for contract. This agreement is entered into under the authority of the Defense Production Act of 1950, pur-


suant to Mineral Order 5, entitled "Regulations Governing Government Aid in Defense Exploration Projects." 
2. Operator's property rights. The exploration project shall be conducted on that certain property situated in the State of 


---------------------------------County of _ described as follows: 
All of section 23 T48N R27W 


with respect to which the Operator represents and undertakes; 


(a) ate i(theXsoleXowir, poIseson Lid Xntitd iX	 is subject only to the following 
claims, liens, or encumbrances as to each of which the subordination agreement of the holder is attached: 


(b) That he is a lessee, in possession and entitled to possession, and the subordination agreement of the lessor is attached. 
3. Exploration project. The Operator within ----------------------------days from the date of this contract shall commence 


work on a project of exploration for -- ------------------------------------------------; shall prosecute the work efficiently, expertly, in a 
workmanlike manner, in accordance with good mining standards, with suitable and adequate equipment, materials, and labor, all 
properly designed to bring the project to completion within a period of' ------------------------------ from the date 
of this contract. The exploration project and the work to be performed are more fully described on Exhibit "A" attached hereto, 
which, with any maps or drawings thereto attached, is made a part of this contract. 


4. Performance of the work. The work shall be performed by th Operator, under his sole direction and control: Provided, 
That with the consent of the Government and its written approval of the contract or contracts, all or any part of the work may 
be performed by the Operator through contract or contracts with independent contractors. The Government shall have the right 
to enter and observe and inspect the work at all reasonable times, and the Operator shall provide the Government with all avail-
able means for doing so. The Government may consult with and advise the Operator on all phases of the work. 


5. Fixtures and improvements. The Operator shall devote the land and all existing improvements, facilities, buildings, in-
stallations, and appurtenances to the purposes of the exploration project without any allowance for the use, rental value, deprecia-
tion, depletion, or other cost of acquiring, owning, or holding possession thereof. Attached hereto, marked "Exhibit 'B'," is a 
detailed list of additional facilities, buildings, and fixtures, to be purchased, installed, or erected by the Operator, with the esti-
mated cost of each, to which the Government will contribute its agreed pro-rata share of the cost. The difference between the 
cost of such additional facilities, buildings, or fixtures, and the salvage value thereof at the conclusion of the work, shall be charged 
as a cost of the project to which the Government has contributed its pro-rata share. 


6. Operating equipment. Attached hereto, marked "Exhibit 'C'," is a detailed list of operating equipment divided into cate-. 
gories of items to be rented, purchased, or furnished by the Operator, with the allowable rental, purchase price, or rental value as 
the case may be, annexed to each. As to equipment purchased for the .project, the Government will contribute its agreed pro-rata 
share of the cost thereof, and the difference between the cost and the salvage value at the conclusion of the work shall be charged 
as a cost of the project to which the Government has contributed its pro-rata share. 


1 If sufficient space is not provided in any blank, use an extra sheet of paper and refer to it in theblank. 
2 State name, address, and nature of organization if any. 


Give legal description or enough to identify the property. 
'Strike out the provision not applicable. 
'Name of mineral. 


Not in excess of 2 years.
16-64006-i







7. Title to and disposition of p'rope All facilities, buildings, fixtuies, equipmen other items costing more than $50 
each, paid for or purchased with funds contributed jointly by the Operator and the Government, shall belong to the Operator and 
the Government jointly, in proportion to their respective contributions, and upon the termination of the contract, if they have any 
salvage value, shall be disposed of for their joint account unless the Government, in writing, waives its interest in any such items. 
The Government may require the dismantling, severance from land, and removal of any such items in order to realize its interest 
in the salvage value thereof, and the cost of any such removal and of the disposal of the items shall be for the joint account of the 
parties in proportion to their respective interests. 


8. Labor and supervision. Attached hereto, marked "Exhibit 'D'," is an itemized schedule of labor, by numbers and classes 
(miners, muckers, milimen, etc.) , and of supervisors, by numbers and positions, with the maximum wages or salaries that may 
be paid to each as an allowable cost of the project. 


9. Rehabilitation and repairs. Attached hereto, marked "Exhibit 'E'," is a detailed schedule of existing facilities, buildings, 
installations, and fixtures, with a statement of the cost of any necessary rehabilitation or repairs to put into useful and operable 
condition, which cost shall be allowed as a cost of the project. 


10. Allowable costs of the project. The allowable costs of the project in which the Government will participate are limited 
to the necessary, reasonable, direct costs of performing the exploration work, including the costs of materials, supplies, engineer-
ing, power, water, and utilities, including items of equipment costing less than $50 each ; and the costs referred to in Articles 5, 
6, 8, and 9, and the exhibits annexed to and referred to in the contract. Although the . Government may pay part of the cost of 
new or additional facilities, structures, buildings, and equipment, only the depreciation on such items, computed as indicated in 
Articles 5 and 6, will be charged as a cost of the project. No items of general overhead, corporate management, interest, or any 
other indirect costs not expressly allowed by these regulations, or work performed or costs incurred before the date of this contract, 
shall be allowed as costs of the project in which the Government will participate. 


11. Participation by the Government. At the end of the first full calendar month after the Operator has commenced work 
under the project, and at the end of each succeeding calendar month, the Operator shall submit to the Government a voucher for 
payment with a detailed statement of work done and allowable costs (as defined in Article 10 of this agreement) incurred, in a 
form and with supporting data acceptable to the Government. After approving the voucher, the Government shall pay to the 
Operator ...7 --------percent of the sum of such costs incurred; Provided, That the aggregate total of all sums paid by the Gov-
ernment under this agreement shall not exceed $ 751 000.00	 , which is	 percent of the agreed estimated total 
cost of this project, 	 PQ,.QQQ..Q0---. 


12. Accounts and audits; The Operator shall keep suitable records and ccounts of perations, which the Government may 
inspect and audit at any time. The Government may at any time require an audit of the Operator's records and .accounts by a 
certified public accountant, the cost thereof to be treated as a cost of the project. The Operator shall keep and preserve said 
records and accounts for at least 3 years after the completion of the project or the termination of this contract: 	 - 


13. Progress 'reports. The Operator shall provide the Government with monthly reports of progress in form and content 
satisfactory to the Government, and upon the completion of the project or termination of the contract shall provide the Government 
with a comprehensive geologic and engineering report, including an estimate of ore reserves, to the best of his ability. Four copies 
of all reports shall be furnished to the Government. 


14. Repayment by Operator. If, upon the completion of the exploration project or termination, of the contract, the Govern-
ment considers that a discovery or development has resulted from the work from which commercial production of ore may be 
made, the Government, within 6 months thereafter shall so certify to the Operator, particularly 'deseribirigand delimiting its esti-
mate of the discovery or the development. Thereafter, if and .as ore is produced as a result of such discovery oi" development, the 
Operator and his successor in interest shall be and become obligated to pay to the Government a percentage royalty on the net 
smelter returns or other net proceeds realized from such ore, concentrates, or metal produced within ten (10) years from the date 
of this contract, until the total amount contributed by the Government, without interest, is fully repaid or said 10 years have 
elapsed, whichever occurs first, as follows: 	 . 


Of net smelter returns or other net proceeds not in excess of eight dollars ($8.00) per ton of ore: One and one-half 
(1%) percent. 


Of net smelter returns or other net proceeds in excess of eight dollars ($8.00) per ton of ore: One and one-half (1%) per-
cent, plus one-half ('h) percent additional for each full fifty cents ($0.50) in excess of eight dollars ($8.00) per ton of ore, but 
not in excess of a maximum of five (5) percent. 


This obligation to repay from net returns or proceeds shall be and remain a claim and lien upon the property which is the subject 
of the exploration project and upon any production resulting from such discovery or development, in favor of the Government, 
until fully paid, or until said 10-year period has elapsed; and this claim and lien and the Government's right to repayment shall 
survive any termination of the contract, whether by completion of the exploration project or otherwise. This article is not to be 
construed as imposing any obligation on the Operator or his successor in interest to produce ore from any such discovery or 
development. 


15. No assignment of contract. Without the written consent of the Government, the Operator shall not assign or otherwise 
transfer or hypothecate this contract or any rights thereunder. 


16. Termination and completion. The Government may, at any time, by written notice to the Operator, terminate this con-
tract: (a) If the Operator fails to provide his share of the money necessary to prosecute operations pursuant to the terms of the 
contract; (b) if the Operator, in the opinion of the Government, fails to prosecute operations pursuant to the terms of the con-
tract; or (c) if in the opinion of the Government, operations up to the time of the notice have not indicated the probability of 
making any worthwhile discovery and in the opinion of the Government further operations are not justified. Upon the comple-
tion of the project or any termination of the contract the Operator shall render to the Government a full and final accounting of 
his operations under the contract and his expenditures of money; shall dispose of any unused materials, supplies, and equipment 
for the joint account of the Operator and the Government in the proportion of their respective interests; and shall pay to the 
Government its pro-rata share of any money remaining. 


Executed in triplicate the day and year first above written. 


The Utah Construction Company	 THE UNITED STATES OF AMERICA' 
ar Associates 


	


(Operator)	 By 


By----------------------------------------------------------------------------


	


R. S. Palmer, Agent	 . S. GOVERNMENT PRINTING OFFICE







UQALJILL 
A	 ge od r of o•. &ssayin9 3 tø Th *a*ianes. has 


qoft paXttaU4 GutUnod by dxtUin. A eonsidorablo r.serv. to 
stabtiswd tnit further dritU*g t prnit the pla*uttn9 f 


speLt banks srtd taUins peaO is sss.nttaL bef*r. *tntiiç son øø. 
o.n.e, !t is furthor intcated that sush t.it*r roserves soy be 
pZOVtfl by a systesatic plan of driUin9 or aras of ss*od ore. 


Th* erttiro area to uniformly oV*xed tth allvv&4 sat 
eriaZ to a depth cf LO f.et, and s.talXwrqia1 work has kon doss 
only ext cbir*.driU sudqe md disaon44rtU cons.	 U. the three 
thdop•ndost resschet o	 sattatlon by M. A, Manna Coal and Ott 
Ceapany, U. $. Msreau of Mines, ad RetteUs Mio*i*1 XsstLtuts Sr. 


j at	 arrt on tbo çwastisaLity of qravtty senosstrati.*0 

trt4ufftsent infcr*tin is availabs for thu dos4Ign of en .s.S.$kiC*l 
Ian,. seals miii. or this rpes.1 zu f the sheuid be tested In 
a pil.t typu miLl ouch as is ss1at4ned by the Mines Esp.ris*nt 
$tattei of tho thdvorsity of MLrn*sota. entcan Cyasamid Coctpsny. 
B*tteUs M otaL Institut* and others.







.. 


otIt on the p*ttexn comcsncs4 by the $urs*u ot Mines, 
Chiui5fld/4Z diasuflt1 Cre .(riU ho1e wiLl be V1pwd fl	 Utö pattern 
to .zpL,re the whoi of the pi.s*ntly indicated ,t*ubdy i and to show 
barren X*a$ for the est.biisPuiiertt of dumps. The first holes wilt 
foLtew cut se*tions now patti*Ily eo*p,ted, but itost of the holes 
wtU be t*1ncd •* 4rtUing roøeed* 


i)riUing wiU be cione by wexl .*tb1ished ccintrcttx firns 
w*ll •*tsbltSht *i using eost at COpied by the U. 
of Mines fex s,*artsen, 


$aaUn9 of tfi or. will be om through one or sore lsrg 
ber* holes or drop shafts of the type often used fox induct. 


rt.2 wAter wefls, Considerbls •xperincc In this ty. of work has 
b*snhci by if ittc*s n this erea. 


Met1tuxçical woDk wilt he entrcted with on or tore 
1eboarstortes such ss those atntstned by /e.rican Cyanatd, stt.lte 
Znstttut., 4t,	 tc on tes wil be coa*pLted for the d,sigs of the 
*Ut •n the sqn wt3d b' •tud*ed by ts ,ø.rators own onginsering 
factU ties.







A.


Sabtt 


0* *f tar. vp* at t	 aa* St*U*t4U3h 
this $sh	 aM *tt 4s*a, a. 


111 *1 1ab*tai tsMWIL.., 4t b.. 	 dM t*.







MF-200

(April 1951)


UNITED STATES OF AMERICA

DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS ADMINISTRATION 


EXPLORATION PROJECT CONTRACT1


Docket No. DMA 


Commodity -------------


It is agreed this ------------------day of ---------------------------------------------, 195W, between the United States of America, acting 
through the Department of the Interior, Defense Minerals Administration, hereinafter called the "Government," and 2 


iah--Construction Conpary andA s 


hereinafter called the "Operator," as follows: 
1. Awthority for contract. This agreement is entered into under the authority of the Defense Production Act of 1950, pur-


suant to Mineral Order 5, entitled "Regulations Governing Government Aid in Defense Exploration Projects." 
2. Operator's property rights. The exploration project shall be conducted on that certain property situated in the State of 


Minnesota--------------------, County of -------------------------------described as follows: 
all of section 23 T48N R27W 


with respect to which the Operator represents and undertakes: 


(a) TOt l€ isXlie le wri, ii(posKssi n aKd eKtit1 to)osssi, aXd tt the property is subject only to the following 
claims, liens, or encumbrances as to each of which the subordination agreement of the holder is attached: 


(b) That he is a lessee, in possession and entitled to possession, and the subordination agreement of the lessor is attached. 
3. Exploration project. The Operator, within ------------------------days from the date of this contract shall commence 


work on a project of exploration for' ------------------------------------; shall prosecute the work efficiently, expertly, in a 
workmanlike manner, in accordance with good mining standards, with suitable and adequate equipment, materials, and labor, all 
properly designed to bring the project to completion within a period of 6 !is------------------------ from the date 
of this contract. The exploration project and the work to be performed are more fully described on Exhibit "A" attached hereto, 
which, with any maps or drawings thereto attached, is made a part of this contract. 


4. Performance of the work. The work shall be performed by the Operator, under his sole direction and control: Provided, 
That with the consent of the Government and its written approval of the contract or contracts, all or any part of the work may 
be performed by the Operator through contract or contracts with independent contractors. The Government shall have the right 
to enter and observe and inspect the work at all reasonable times, and the Operator shall provide the Government with all avail-
able means for doing so. The Government may consult with and advise the Operator on all phases of the work. 


5. Fixtures and improvements. The Operator shall devote the land and all existing improvements, facilities, buildings, in-
stallations, and appurtenances to the purposes of the exploration project without any allowance for the use, rental value, deprecia-
tion, depletion, or other cost of acquiring, owning, or holding possession thereof. Attached hereto, marked "Exhibit 'B'," is a 
detailed list of additional facilities, buildings, and fixtures, to be purchased, installed, or erected by the Operator, with the esti-
mated cost of each, to which the Government will contribute its agreed pro-rata share of the cost. The difference between the 
cost of such additional facilities, buildings, or fixtures, and the salvage value thereof at the conclusion of the work, shall be charged 
as a cost of the project to which the Government has contributed its pro-rata share. 


6. Operating equipment. Attached hereto, marked "Exhibit 'C'," is a detailed list of operating equipment divided into cate-
gories of items to be rented, purchased, or furnished by the Operator, with the allowable rental, purchase price, or rental value as 
the case may be, annexed to each. As to equipment purchased for the .project, the Government will contribute its agreed pro-rata 
share of the cost thereof, and the difference between the cost and the salvage value at the conclusion of the work shall be charged 
as a cost of the project to which the Government has contributed its pro-rata share. 


If sufficient space is not provided in any blank, use an extra sheet of paper and refer to it in the blank. 2 State name, address, and nature of organization if any. 
8 Give legal description or enough to identify the property. 


Strike out the provision not applicable. 
'Name of mineral. 


Not in excess of 2 years.
16-64066-1







7. Title to and disposition of prope1 All facilities, buildings, fixtures, eciuipmen other items costing more than $50 
each, paid for or purchased with funds contributed jointly by the Operator and the Government, shall belong to the Operator and 
the Government jointly, in proportion to their respective contributions, and upon the termination of the contract, if they have any 
salvage value, shall be disposed of for their joint account unless the Government, in writing, waives its interest in any such items. 
The Government may require the dismantling, severance from land, and removal of any such items in order to realize its interest 
in the salvage value thereof, and the cost of any such removal and of the disposal of the items shall be for the joint account of the 
parties in proportion to their respective interests. 


8. Labor and supervision. Attached hereto, marked "Exhibit 'D'," is an itemized schedule of labor, by numbers and classes 
(miners, muckers, millmen, etc.) , and of supervisors, by numbers and positions, with the maximum wages or salaries that may 
be paid to each as an allowable cost of the project. 


9. Rehabilitation and repairs. Attached hereto, marked "Exhibit 'E'," is a detailed schedule of existing facilities, buildings, 
installations, an fixtures, with a statement of the cost of any necessary rehabilitation or repairs to put into useful and operable 
condition, which cost shall be allowed as a cost of the project. 


10. Allowable costs of the project. The allowable costs of the project in which the Government will participate are limited 
to the necessary, reasonable, direct costs of performing the exploration work, including the costs of materials, supplies, engineer-
ing, power, water, and utilities, including items of equipment costing less than $50 each ; and the costs referred to in Articles 5, 
6, 8, and 9, and the exhibits annexed to and referred to in the contract. Although the Government may pay part of the cost of 
new or additional facilities, structures, buildings, and equipment, only the depreciation on such items, computed as indicated in 
Articles 5 and 6, will be charged as a cost of the project. No items of general overhead, corporate management, interest, or any 
other indirect costs not expressly allowed by these regulations, or work performed or costs incurred before the date of this contract, 
shall be allowed as costs of the project in which the Government will participate. 


11. Participation by the Gover"njnwnt. At the end of the first full calendar month after the Operator has commenced work 
under the project, and at the end of each succeeding calendar month, the Operator shall submit to the Government a voucher for 
payment with a detailed statement of work done and allowable costs (as defined in Article 10 of this agreement) incurred, in a 
form and with supporting data acceptable to the Government. After approving the voucher, the Government shall pay to the 
Operator 1.. -----percent of the sum of such costs incurred; Provided, That the aggregate total of all sums paid by the Gov-
ernment under this agreement shall not exceed s375000.O0 , which is percent of the agreed estimated total 
cost of this project, $.Q(2,PPO---9.9;. 


12. Accounts and audits. The Operator shall keep suitable records and accounts of operations, which the Government may 
inspect and audit at any time. The Government may at any time require an audit of. the Operator's records and accounts by a 
certified public accountant, the cost thereof to be treated as a cost of the project. The Operator shall keep and preserve said 
±ecords and accounts for at least 3 years after the completion of the project or the termination of this contract. 


13. Progress reports. The Operator shall provide the Government with monthly reports of progress in form and content 
satisfactory to the Government, and upon the completion of the project or termination of the contract shall provide the Government 
with a comprehensive geologic and engineering report, including an estimate of ore reserves, to the best of his ability. Four copies 
of all reports shall be furnished to the Government. 


14. Repayment by Operator. If, upon the completion of the exploration project or termination of the contract, the Govern-
ment considers that a discovery or development has resulted from the work from which commercial production of ore may be 
made, the Government, within 6 months thereafter shall so certify tothe Operator, particularly describing and delimiting its esti-
mate of the discovery or the development. Thereafter, if and.as ore is. produced as a result of such-discovery or development, the 
Operator and his successor in interest shall be and become obligated to pay to the Government a percentage royalty on the net 
smelter returns or other net proceeds realized from such ore, concentrates, or metal produced within ten (10) years from the date 
of this contract, until the total amount contributed by the Government, without interest, is fully repaid or said 10 years have 
elapsed, whichever occurs first, as follows: 


Of net smelter returns or other net proceeds not in excess of eight dollars ($8.00) per ton of ore: One and one-half 
(1M) percent. 


Of net smelter returns or other net proceeds in excess of eight dollars ($8.00) per ton of ore: One and one-half (1%) per-
cent, plus one-half (½) percent additional for each full fifty cents ($0.50) in excess of eight dollars ($8.00) per ton of ore, but 
riot in excess of a maximum of five (5) percent. 


This obligation to repay from net returns or proceeds shall be and remain a claim and lien upon the property which is the subject 
of the exploration project and upon any production resulting from such discovery or development, in favor of the Government, 
until fully paid, or until said 10-year period has elapsed; and this claim and lien and the Government's right to repayment shall 
survive any termination of the contract, whether by completion of the exploration project or otherwise. This article is not to be 
construed as imposing any obligation on the Operator or his successor in interest to produce ore from any such discovery or 
development. 


15. No assignment of contract. Without the written consent of the Government, the Operator shall not assign or otherwise 
transfer or hypothecate this contract or any rights thereunder. 


16. Termination and completion. The Government may, at any time, by written notice to the Operator, terminate this con-
tract: (a) If the Operator fails to provide his share of the money necessary to prosecute operations pursuant to the terms of the 
contract; (b) if the Operator, in the opinion of the Government, fails to prosecute operations pursuant to the terms of the con-
tract or (c) if in the opinion of the Government, operations up to the time of the notice have not indicated the probability of 
making any worthwhile discovery and in the opinion of the Government further operations are not justified. Upon the comple-
tion of the project or any termination of the contract the Operator shall render to the Government a full and final accounting of 
his operations under the contract and his expenditures of money; shall dispose of any unused materials, supplies, and equipment 
for the joint account of the Operator and the Government in the proportion of their respective interests; and shall pay to the 
Government its prorata share of any money remaining. 


Executed in triplicate the day and year first above written. 
The Utah Construction Company	 THE UNITED STATES OF AMERICA' 


ar. Associates 
(Operathr)	 By 


By-----------------------------------------------------------------------------
R. S. Palmer, Agent	 . S. GOVERNMENT PRINTING OFFICE
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MF-200 
(April 1951)	 Docket No. DMA 


Commodity 


UNITED STATES OF AMERICA 
DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS ADMINISTRATION 


EXPLORATION PROJECT CONTRACT' 


It is agreed this ------------------day of ---------------------------------------------, 195, between the United States of America, acting 
through the Dpartment of the Interior, Defense Minerals Administration, hereinafter called the "Government," and 2 


-- Construction Company-------Aocia 


hereinafter called the "Operator," as follows: 	 - 
1. Autho"rity for contract. This agreement is entered into under the authority of the Defense Production Act of 1950, pur-


suant to Mineral Order 5, entitled "Regulations Governing Government Aid in Defense Exploration Projects." 
2. Operator's property rights. The exploration lroect shall be conducted on that certain property situated in the State of 


Minnesota-----------------------County of -------------------------------described as follows:' 
all of section 23 T48N R2iW 


with respect to which the Operator represents and undertakes: 


(a) Tlit e	 r^noeiX	 and that the property is subject only to the following 
claims, liens, or encumbrances as to each of which the subordination agreement of the holder is attached: 


(b) That he is a lessee, in possession and entitled to possession, and the subordination agreement of the lessor is attached. 
3. Exploration project. The Operator within ------------------------days from the date of this contract shall commence 


work on a project of exploration for' A-----------------------------------; shall prosecute the work efficiently, expertly, in a 
workmanlike manner, in accordance with good mining standards, with suitable and adequate equipment, materials, and labor, all 
properly designed to bring the project to completion within a period of' JWJiIQXIJ1S------------------------------from the date 
of this contract. The exploration project and the work to be performed are more fully described on Exhibit "A" attached hereto, 
which, with any maps or drawings thereto attached, is made a part of this contract. 


4. Performance of the work. The work shall be performed by the Operator, under his sole direction and control: Provided, 
That with the consent of the Government and its written approval of the contract or contracts, all or any part of the work may 
be performed by the Operator through contract or contracts with independent contractors. The Government shall have the right 
to enter and observe and inspect the work at all reasonable times, and the Operator shall provide the Government with all avail-
able means for doing so. The Government may consult with and advise the Operator on all phases of the work. 


5. Fixtures and improvements. The Operator shall devote the land and all existing improvements, facilities, buildings, in-
stallations, and appurtenances to the purposes of the exploration project without any allowance for the use, rental value, deprecia-
tion, depletion, or other cost of acquiring, owning, or holding possession thereof. Attached hereto, marked "Exhibit 'B'," is a 
detailed list of additional facilities, buildings, and fixtures, to be purchased, installed, or erected by the Operator, with the esti-
mated cost of each, to which the Government will contribute its agreed pro-rata share of the cost. The 'difference between the 
cost of such additional facilities, buildings, or fixtures, and the salvage value thereof at the conclusion of the work, shall be charged 
as a cost of the project to which the Government has contributed its pro-rata share. 


6. Operating equipment. Attached hereto, marked "Exhibit 'C'," is a detailed list of operating equipment divided into cate-
gories of items to be rented, purchased, or furnished by the Operator, with the allowable rental, purchase price, or rental value, as 
the case may be, annexed to each. As to equipment purchased for the .project, the Government will contribute its agreed pro-rata 
share of the cost thereof, and the difference between the cost and the salvage value at the conclusion of the work shall be charged 
as a cost of the project to which the Government has contributed its pro-rata share. 


'If sufficient space is not provided in any blank, use an extra sheet of paper and refer to it in the blank. 
2 State name, address, and nature of organization if any. 
'Give legal description or enough to identify the property. 


Strike out the provision not applicable. 
'Name of mineral. 
° Not in excess of 2 years.


16-64068-1







. . 
7. Title to and disposition of propert All facilities, buildings, fixtures, equipment, Sther items costing more than $50 


each, paid for or purchased with funds con ributed jointly by the Operator and the Government, shall belong to the Operator and 
the Government jointly, in proportion to their respective contributions, and upon the termination of the contract, if they have any 
salvage value, shall be disposed of for their joint account unless the Government, in writing, waives its interest in any such items. 
The Government may require the dismantling, severance from land, and removal of any such items in order to realize its interest 
in the salvage value thereof, and the cost of any such removal and of the disposal of the items shall be for the joint account of the 
parties in proportion to their respective interests. 


8. Labor and supervision. Attached hereto, marked "Exhibit 'D'," is an itemized schedule of labor, by numbers and classes 
(miners, muckers, millmen, etc.) , and of supervisors, by numbers and positions, with the maximum wages or salaries that may 
be paid to each as an allowable cost of the project. 	 . 


9. Rehabilitation and repairs. Attached hereto, marked "Exhibit 'E'," is a detailed schedule of existing facilities, buildings, 
installations, and fixtures, with a statement of the cost of any necessary rehabilitation or repairs to put into useful and operable 
condition, which cost shall be allowed as a cost of the project. 


10. Allowable costs of the project. The allowable costs of the project in which the Government will participate are limited 
to the necessary, reasonable, direct costs of performing the exploration work, including the costs of materials, supplies, engineer-
ing, power, water, and utilities, including items of equipment costing less than $50 each ; and the costs referred to in Articles 5, 
6, 8, and 9, and the exhibits annexed to and referred to in the contract. Although the Government may pay part of the cost of 
new or additional facilities, structures, buildings, and equipment, only the depreciation on such items, computed as indicated in 
Articles 5 and 6, will be charged as a cost of the project. No items of general overhead, corporate management, interest, or any 
other indirect costs not expressly allowed by these regulations, or work performed or costs incurred before the date of this contract, 
shall be allowed as costs of the project in which the Government will participate. 


11. Participation by the Government. At the end of the first full calendar month after the Operator has commenced work 
under the project, and at the end of each succeeding calendar month, the Operator shall submit to the Government a voucher for 
payment with a detailed statement of work done and allowable costs (as defined in Article 10 of this agreement) incurred, in a 
form and with supporting data acceptable to the Government. After approving the voucher, the Government shall pay to the 
Operator .15--------percent .of the sum of such costs incurred; Provided, That the aggregate total of all sums paid by the Gov-
ernment under this agreement shall not exceed 375,000.00	 , which is	 7	 percent of the agreed estimated total 
cost of this project, $.5QQ,PQQ±QO----.	 - 


12. Accounts and audits. The Operator shall keep suitable recOrds and accounts of operations, which the Government may 
inspect and audit at any time. The Government may at any time require an audit of the Operator's records. and accounts by a 
certified public accountant, the cost thereof to be treated as a cost of the project. The Operator shall keep and preserve said 
records and accounts for at least 3 years after the completion of the project or the termination of this contract. 


13. Progress reports. The Operator shall provide the Government with monthly reports of progress in form and content 
satisfactory to the -Government, and upon the completion of the project or termination of the contract shall provide the Government 
with a comprehensive geologic and engineering report, including an estimate of ore reserves, to the best of his ability. Four copies 
of all reports shall be furnished to the Government. 


14. Repayment by Operator. If, upon the completion of the exploration project or termination of the contract, the Govern-
ment considers that a discovery or development has resulted from the. work from which commercial production of ore may be 
made, the Government, within 6 months thereafter shall so certify to the Operator, particularly describing anddelimiting its esti-
mate of the discovery or the development. Thereafter, if and as ore is produced as a result of such discovery or development, the 
Operator and his successor in interest shall be and become obligated to pay to the Government a percentage royalty on the net 
smelter returns or other net proceeds realized from such ore, concentrates, or metal produced within ten (10) years from the date 
of this contract, until the total amount contributed by the Government, without interest, is fully repaid or said 10 years have 
elapsed, whichever occurs first, a follows: 


Of net smelter returns or other net proceeds not in excess of eight dollars ($8.00). per ton of ore: One . and one-half 
(1%) percent. 


Of net smelter returns or other net proceeds in excess of eight dollars ($8.00) per ton of ore: One and one-half (1%) per-
cent, plus one-half () percent additional for each full fifty cents ($0.50) in excess of eight dollars ($8.00) per ton of ore, but 
not in excess of a maximum of five (5) percent. 


This obligation to repay from net returns or proceeds shall be and remain a claim and lien upon the property which is the subject 
of the exploration project and upon any production resulting from such discovery or development, in favor of the Government, 
until fully paid, or until said 10-year period has elapsed; and this claim and lien and the Government's right to repayment shall 
survive any termination of the contract, whether by completion of the exploration project or otherwise. This article is not to be 
construed as imposing any obligation on the Operator or his successor in interest to produce ore from any such discovery or 
development. 


15. No assignment of contract. Without the written consent of the Government, the Operator shall not assign or otherwise 
transfer or hypothecate this contract or any rights thereunder. 


16. Termination and completion. The Government may, at any time, by written notice to the Operator, terminate this con-
tract: (a) If the Operator fails to provide his share of the money necessary to prosecute operations pursuant to the terms of the 
contract; (b) if the Operator, in the opinion of the Government, fails to prosecute operations pursuant to the terms of the con-
tract; or (c) if in the opinion of the Government, operations up to the time of the notice have not indicated the probability of 
making any worthwhile discovery and in the opinion of the Government further operations are not justified. Upon the comple-
tion of the project or any termination of the contract the Operator shall render to the Government a full and final accounting of 
his operations under the contract and his expenditures of money; shall dispose of any unused materials, supplies, and equipment 
for the joint account of the Operator and the Government in the proportion of their respective interests; and shall pay to the 
Government its pro-rata share of any money remaining. 


Executed in triplicate the day and year first above written. 
The Utah Construction Company	 THE UNITED STATES OF AMERICA 


and Associates 
(Operator)	 By 


By----------------------------------------------------------------------------
R• S. Palmer, Agent 	 U. S. GOVERNMENT PRINTING OFFICE
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Commodity -------------9	 • 
UNITED STATES OF AMERICA 



DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS ADMINISTRATION 


EXPLORATION PROJECT CONTRACT' 


It is agreed this ------------------day of ---------------------------------------------, 195W, between the United States of America, acting 
through the Department of the Interior, Defense Minerals Administration, hereinafter called the "Government," and 2 


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


4!!Q4S  


hereinafter called the "Operator," as follows: 
1.' Authority for contract. This agreement is entered into under the authority of the Defense Production Act of 1950, pur-


suant to Mineral Order 5, entitled "Regulations Governing Government Aid in Defense Exploration Projects." 
2. Operator's property rights. The exploration project shall be conducted on that certain property situated in the State of 


MInnesota----------------------County of _? -----------------------------described as follows:' 
all of section 23 T48N R2'W 


with respect to which the Operator represents and undertakes: 


(a) Xh	 e tXe Xolon,	 oeio adntld to possession, and that the property is subject only to the following 
claims, liens, or encumbrances as to each of which the subordination agreement of the holder is attached: 


(b) That he is a lessee, in possession and entitlqçl to possession, and the subordination agreement of the lessor is attached. 
3. Exploration project. The Operator, within h'41Y---------------------days from the date of this contract shall commence 


work on a project of exploration for' ------------------------------------------; shall prosecute the work efficiently, expertly, in a 
workmanlike manner, in accordance with good mining standards, with suitable and adequate equipment, materials, and labor, all 
properly designed to bring the project to completion within a period of' Iye month---------------------------from the date 
of this contract. The exploration project and the work to be performed are more fully described on Exhibit "A" attached hereto, 
which, with any maps or drawings thereto attached, is made a part of this contract. 


4. Performance of the work. The work shall be performed by the Operator, under his sole direction and control: Provided, 
That with the consent of the Government and its written approval of the contract or 'contracts, all or any part of the work may 
be performed by the Operator through contract or contracts with independent contractors. The Government shall have the right 
to enter and observe and inspect the work at all reasonable times, and the Operator shall provide the Government with all avail-
able means for doing so. The Government may consult with and advise the Operator on all phases of the work. 


5. Fixtures and improvements. The Operator shall devote the land and all existing improvements, facilities, buildings, in-
stallations, and appurtenances to the purposes of the exploration project without any allowance for the use, rental value, deprecia-
tion, depletion, or other cost of acquiring, owning, or holding possession thereof. Attached hereto, marked "Exhibit 'B'," is a. 
detailed list of additional facilities, buildings, and fixtures, to be purchased, installed, or erected by the Operator, with the esti-
mated cost of each, to which the Government will contribute its agreed pro-rata share of the cost. The 'difference between the 
cost of such additional facilities, buildings, or fixtures, and the salvage value thereof at the conclusion of the work, shall be charged 
as a cost of the project to which the Government has contributed its pro-rata share. 


6. Operating equipment. Attached hereto, marked "Exhibit 'C'," is a detailed list of operating equipment divided into cate-
gories of items to be rented, purchased, or furnished by the Operator, with the allowable rental, purchase price, or rental value, as 
the case may be, annexed to each. As to equipment purchased for the project, the Government will contribute its agreed pro-rata 
share of the cost thereof, and the difference between the cost and the salvage value at the conclusion of the work shall be charged 
as a cost of the project to which the Government has contributed its pro-rata share. 


1 If sufficient space is not provided in any blank, use an extra sheet of paper and refer to it in the blank. 
2 State name, address, and nature of organization if any. 
'Give legal description or enough to identify the property. 
'Strike out the provision not applicable. 


Name of mineral. 
Not in excess of 2 years.


16-64056-1







7. Title to and disposition of p'rope All facilities, buildings, fixtures, ec1uipmen other items costing more than $50 
each, paid for or purchased with funds co ributed jointly by the Operator and the Government, shall belong to the Operator and 
the Government jointly, in proportion to their respective contributions, and upon the termination of the contract, if they have any 
salvage value, shall be disposed of for their joint account unless the Government, in writing, waives its interest in any such items. 
The Government may require the dismantling, severance from land, and removal of any such items in order to realize its interest 
in the salvage value thereof, and the cost of any such removal and of the disposal of the items shall be for the joint account of the 
parties in proportion to their respective interests. 


8. Labor and supervision. Attached hereto, marked "Exhibit 'D'," is an itemized schedule of labor, by numbers and classes 
(miners, muckers, milimen, etc.) , and of supervisors, by numbers and positions, with the maximum wages or salaries that may 
be paid to each as an allowable cost of the project. 


9. Rehabilitation and repairs. Attached hereto, marked "Exhibit 'E'," is a detailed schedule of existing facilities, buildings, 
installations, an fixtures, with a statement of the cost of any necessary rehabilitation or repairs to put into useful and operable 
condition, which cost shall be allowed as a cost of the project. 	 . 


10. Allowable costs of the project. The allowable costs of the project in which the Government will participate are limited 
to the necessary, reasonable, direct costs of performing the exploration work, including the costs of materials, supplies, engineer-
ing, power, water, and utilities, including items of equipment costing less than $50 each ; and the costs referred to in Articles 5, 
6, 8, and 9, and the exhibits annexed to and referred to in the contract. Although the Government may pay part of the cost of 
new or additional facilities, structures, buildings, and equipment, only the depreciation on such items, computed as indicated in 
Articles 5 and 6, will be charged as a cost of the project. No items of general overhead, corporate management, interest, or any 
other indirect costs not expressly allowed by these regulations, or work performed or costs incurred before the date of this contract, 
shall be allowed as costs of the project in which the Government will participate. 


11. Participation by the Government. At the end of the first full calendar month after the Operator has commenced work 
under the project, and at the end of each succeeding calendar month, the Operator shall submit to the Government a voucher for 
payment with a detailed statement of work done and allowable costs (as defined in Article 10 of this agreement) incurred, in a 
form and with supporting data acceptable to the Government. After approving the voucher, the Government shall pay to the 
Operator J5-------percent of the sum of such costs incurred; Provided, That the aggregate total of all sums paid by the Gov-
ernment under this agreement shall not exceed $!!lPPP.!PP------ , which is 11 ------perceht of the agreed estimated total 
cost of this project, $,.!2O----.	 - 


12. Accounts and azdits. The Operator shall keep suitable records and accounts of operations, which the Government may 
inspect and audit at any time. The Government may at any time require an audit of the Operator's records and accounts by a 
certified public accountant, the cost thereof to be treated as a cost of the project. The Operator shall keep and preserve said 
records and accounts for at- least 3 years after the completion of the project or the termination of this contract. 


13. Progress reports. The Operator shall provide the Government with monthly reports of progress in form and content 
satisfactory to the Government, and upon the completion of the project or termination of the contract shall provide the Government 
with a comprehensive geologic and engineering report, including an estimate of ore reserves, to the best of his ability. Four copies 
of all reports shall be furnished to the Government. 


14. Repayment by Operator. If, upon the completion of the exploration project or termination of the contract, the Govern-
ment considers that a discovery or development has resulted from the work from which commercial production of ore may be 
made, the Government, within 6 months thereafter shall so certify tothe Operator, particularly describing and delimiting its esti-
mate of the discovery or the development. Thereafter, if and as ore is produced as a result of such discovery or development, the 
Operator and his successor in interest shall be and become obligated to pay to the Government a percentage royalty on the net 
smelter returns or other net proceeds realized from such ore, concentrates, or metal produced within ten (10) years from the date 
of this contract, until the total amount contributed by the Government, without interest, is fully repaid or said 10 years have 
elapsed, whichever occurs first, as follows: 


Of net smelter returns or other net proceeds not in excess of eight dollars ($8.00) per ton of ore: One and one-half 
(1 1/2 ) percent. 


Of net smelter returnsor other net proceeds in excess of eight dollars ($8.00) per ton of ore: One and one-half (1%) per-
cent, plus one-half (%) percent additional for each full fifty cents ($0.50) in excess of eight dollars ($8.00) per ton of ore, but 
not in excess of a maximum of five (5) percent. 


This obligation to repay from net returns or proceeds shall be and remain a claim and lien upon the property which is the subject 
of the exploration project and upon any production resulting from such discovery or development, in favor of the Government, 
until fully paid, or until said 10-year period has elapsed; and this claim and lien and the Government's right to repayment shall 
survive any termination of the contract, whether by completion of the exloration project or otherwise. This article is not to be 
construed as imposing any obligation on the Operator or his successor in interest to produce ore from any such discovery or 
development.	 - 


15. No assignment of contract. Without the written consent of the Government, the Operator shall not assign or otherwise 
transfer or hypothecate this contract or any rights thereunder. 


16. Termination and completion. The Government may, at any time, by written notice to the Operator, terminate this con-
tract: (a) If the Operator fails to provide his share of the money necessary to prosecute operations pursuant to the terms of the 
contract; (b) if the Operator, in the opinion of the Government, fails to prosecute operations pursuant to the terms of the con-
tract; or (c) if in the opinion of the Government, operations up to the time of the notice have not indicated the probability of 
making any worthwhile discovery and in the opinion of the Government further operations are not justified. Upon the comple-
tion of the project or any termination of the contract the Operator shall render to the Government a full and final accounting of 
his operations under the contract and his expenditures of money; shall dispose of any unused materials, supplies, and equipment 
for the joint account of the Operator and the Government in the proportion of their respective interests; and shall pay to the 
Government its pro-rata share of any money remaining. 


Executed in triplicate the day and year first above written. 


The Utah Construction Company 
and Associates 


(Operator) 


By


THE UNITED STATES OF AMERICA 


By 


R. S. Palmer, Agent	 U. S. GOVERNMENT PRINTING OFFICE 16-64066--i







EXHIBIT $A* 


A very l arçj body of ore assaying 3 to 7% manganese has 


been partially outlined by drilling. A ;ortst4erale reserve is 
well established, but further orilling to permit the planning of 
spoil banks and tailings p.ds is essential befog. *ining can COMI 


**M, It is further tndicate that much greater reserves may be 


proven by a systematic plan of drilling on areas of assumed ore. 


The entire area is uniformly covered with alluvial mat-


erial t t depth o 150 feet, and metallurgisal work has been don. 
only on chuxndrill sludge and diamond—drill cores, while the three 
independent researcheS. on eoncexvtration by M, A. Henna coal end Ote 
Company, U S. 5iireau f Mtnes, and Battell, Memorial Institute are 
in complete agreenent on the oracticality of gravity onentration, 
insufficient information is available for the design of an esonomical 
large scale mill. or this purposes run—of-mine should be tested in 
a otlot tye il uct as is maintained by the Mines Experiment 
Station of the University of Minnesota, American Cyansniid Company, 
Battslle Me*orial Institute, and others.


S 







.,. 


Following on the pstterrt commenced by the u:esu of Mines



churn..,rtd/OX tLwflond coze4riU holes will be ev.aped on a regular pattern 


to explore the whole of the presently indicated ore-body, and to show 
barren sr.a for the establishment of dumps. The first holes Will 


follow ot sections nw partialty completed, but most ef the holes 
will be planned s drilling proceeds. 


Drilling will be done by well established ontxaeting firms 
well established aroa, using cost data compilec by the U. S. Bureau 
of Mines for eontp&risofl. 


Sampling of th ore will be done through one or more large 
diameter bore holes or drop shaft5 of the type often used for indust 
risi water wells, Cnsiderable experience in this type of work has 
beeniØ had by firrns in this srea. 


Metallurgical work will be ;or,tracted With one or more 
laboratories such as tho$ msintainei by American Cysnamid, Battell. 
Institute, etc. Jata on rates wilt b. comptied for the design of the 
mill, •nd the de5iQn wtll be tuded by th operators own engineering 


fasilitiel.	 0
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GENERAL OFFICES	 SAN FRANCISCO OFFICE	 SALT LAKE CITY OFFICE 


FIRST SECURITY BANK BUILDING 	 ONE MONTGOMERY STREET	 57 EAST 4TH SOUTH STREET 
OGDEN,UTAH	 TEL.GARFIELD 1-6743 	 TEL 3-7676 


WWJI	 1.I 
ENGINEERS AND CONTRACTORS


CABLE ADDRESS 
SAN FRANC ISCO 4, CALIFORNIA	 U TA H CON CO 


July 2, 1951


:: 


Defense Minerals Adnn.nistration 
New Interior Building 
Washington 25, D. C. 


Gentlemen: 


We are sending herewith for your consideration a 
proposal for supplying a high grade sintered manganese. oxide 
product on alarge•scale from a domestic source. 


The proposal embraces a well studied program in-i 
clucling:


1. A large deposit of low grade manganese ore in 
the Cuyuna Range which has been partially drilled and proven. 


2. A process for recovery ôf:maxgánese developed by 
Amen can Cyanámid Oompany (through its wholly owned subsidiary, 
Chemical Construction Company) and which process was recently 
tested by Batelle Institute and 'approve. by them as being 
definitely Successful; in laboratory tests on ore from the above 
deposit.


3. An opera1ing group with an impressive background 
of experience in mining and in construction and operation of 
metal1urgieal plant facilities. 


The program we propose calls for three stages in the 
development and operating irocedure, which are as follows: 


A. An initial 
Minerals Act, including 
to completely prove the 
the deposit through corn 
require eight to twelve 
5OO,O0O.


exploratOry 
more detail 
deposit and 


nercial size 
months time


stage aided by the Defense 
d drilling and shaft work 
test'. the actual ore from 
equipment. This stage will 
and will cost approximately 


B. Development of. the mine and design and construe.. 
tion of a full scale beneficiation and sintering plant under 
terms of a purchase. contract for 50,000,000 long ton units 
under appropriate procurement regulations with suitable guaran-
tees against loss from cancellation by the government. This 
development is estimated.to require twelve months time and 
will coSt 'approximately 425,O00,00O.







s
HE UTAH CONSTRUCTION C1PANY 



SAN FRANCISCO, CALIFORNIA 


efene Minerals Jdministration	 July 2, 1951 
rage


C. Delivery of sintered manganese for a five year 
period beginning late in 1953 or early in 1954. 


This program offers a sound and practical approach 
to the manganese supply problem, a solution of which is o 
essential to our steel industry. The program utilizes domestic 
sources which are not subject to interruption by war or external 
political influences, and the supply can be expanded if necessary 
during times of national emergency. The iroven character and 
the broad experience of the group of participants gives the 
maximum assurance to the government that the contract will be 
fulfilled.


Respectfully submitted by, 


THE UTAH CONSTRUCTION COMPANY 


Vice President and 
ADC/jka	 General Manager 


)







Form MF-103	 U. S. DEPARTMENT OF TH	 TERIOR (April 1951)
DEFENSE MINERALS ADMINI ATION


Budget Bureau No. 42-R1035. 
Approval expires 6-30-51. 


APPLICATION FOR AID FOR AN	
DO NOT FILL IN THIS BLOCK	


/ 


EXPLORATION PROJECT PURSUANT TO 	 Docket No.	 TA 
MINERAL ORDER 5, UNDER	 Date received	 I--------


DEFENSE PRODUCTION ACT OF 1950	 Participation - ---------------------


E The Utah Construction Company 
and Associates 


1 12ontgomery Street 
San Francisco, California


Name and



L address of

applicant 


Date	 u12195L__________ 


FILL IN THIS BLOCK 


Date of application	 Estimated cost 


Mineral or metal	 Percentage of Government participation -----


Sec. 23, T48N, R27W, 
Location of mine 


Aitkin County, Minn. 


Date of filing MF100 -------- ------ DMA Docket Number, if available ------


INSTRUCTIONS 


Read Mineral Order 5, Regulations Governing Government 
Aid in Defense Projects, before completing this application. 
Submit four signed copies of the application to Defense Min -
erals Administration, Department of the Interior, Washington 
25, D. C., or to the nearest field executive officer thereof, with 
your name and address on each sheet of the application and 
all accompanying papers. If any question is inapplicable, or


if you cannot answer it, so state on the form. Where the 
space provided for answer is insufficient, answer on a separate 
sheet, annex it to the application form, and refer to it in space 
for answer. If the application is approved, you will be pre-. 
sented with an exploration project contract on Form MF-200, 
for your signature. 


THE APPLICANT 


*1. Is applicant an individual, partnership, or corporation? 
*2. If a partnership, state names and addresses of partners. 
*3• If a corporation, state names and addresses of officers, directors, and five largest stockholders. 
.*4 Describe the mining and general business experience of (a) the applicant, and (b) the person or persons who will manage the 


project. 
*5 Are you the owner Or the lessee of the property? 
6. If owner, state what claims, liens, or encumbrances, if any, are against the property. 
7. If lessee, attach a copy of the lease and state if it is in good standing. 


NOTE.—It will be necessary to procure and attach to the exploration project contract agreements of claimants, liènors, en-
cumbrances and lessors subordinating their interests in the property to the interest of the Government under the 
contract. 


8. Furnish current financial statement, showing assets and liabilities, and a profit and loss statement. 
9. How much money is applicant prepared to invest in proposed project? Is it sufficient to pay your part of the cost of the 


project as detailed in question 23 of this application form, in accordance with the regulations on Government participation 
(Section 9 of Mineral Order 5)? 


•If you have already answered these questions on MF-100. you are not re quired to answer the questions for this application.







THE PROPERTY 


10. (a) Give a description of the real property t	 will be in any way involved in the exploration - ject, including any existing 


	


mine or operating property.	 ,	 - 
(b) Give the legal description of the exact parcel, plot, or area upon which the exploration is to be conducted. 


NOTE.—If both areas are the same, so state. The only obligation to repay the Gvernment is from the net earnings from 
any commercial discovery 'made in the area specified in (b) above in which the exploration is to be conducted, 
and the expenditure of funds which may be charged as costs of the project must be limited to that area or to 
work necessary to perform the exploration in that area. 


*11. State the present and former names of the property, if any. 
*12. State, in detail, the location of the property with reference to towns, railroads, roads, shipping points, including distances 


and directions and kinds and conditions of roads. 
*13. State source and quantity of water available for operations and its sufficiency at all seasons. 


'State amount of power to be used, rate per hour or other cost, and source." 
*14. Describe any existing useable facilities, equipment, buildings, or structure now on the property that will be devoted to th 


exploration work. 
15. State in detail how the ore could be shipped and how and where milled. 


*16. History: 
(a) Give a statement, as complete as possible, of previous exploration, development, operation, and production of property, 


with reasons for any past suspensions of operations. 
(b) State briefly the known history and production of adjoining and neighboring properties. 
(c) Furnish any available (private) reports that may apply to this application, including results of mine examinations, 


recommended exploration and development, and metallurgical investigations. 
*17. Production: 


(a) If mine is in production, furnish the following information: 


	


G'rade or	 Net value 
Tons per day	 analysis	 Cost per ton	 per ton 


(1) Mining 
(2) Milling 
(3) Shipped 


or sold 
*18. Ore or mineral reserves: (If property is or has been operating.) 


(a) Describe the ore or mineral deposits briefly. 
(b) Submit available maps and assay data. 
(c) Give estimated tonnage and grade of each class of ore reserves. 


19. State any conditions or circumstances regarding the property not sufficiently brought out by the foregoing questions. 


THE EXPLORATION	 .	 '.	 ' 
20. For what mineral or minerals and for what types of deposits and ores will the exploration be conducted? 
21. Describe briefly, but concisely, the proposed work and the estimated time required to complete it. 	 ' 


NOTE.—The Government will not participate in a project that will require more than 2 years to complete. 
22. Furnish statement of the geological basis of the project with particular emphasis on factors leading the operator to expect the 


finding of commercial ore bodies. This statement should be accompanied by supporting maps such as geological maps, maps 
of the proposed openings and assay maps, sample lists, and other pertinent data. 


THE REQUIREMENTS AND COSTS 
23. Tabulate in the form of an itemized statement with a sum for each item the estimated requirements and costs of the project so 


thal the total will give the estimated cost of the project in which the Government will participate, as follows: 
(a) Labor, by numbers and classes (miners, muckers, milimen, etc.), with wages of each. 
(b) Supervisors, by numbers and positions, with salaries of each. 
(c) Cost of necessary repairs to existing facilities, structures, and buildings. 
(d) Cost of necessary installation or construction of additional facilities, structures, and buildings. 
(e) Cost of items of equipment, not now owned by the applicant which must be purchased for operations at a cost of $50 or 


more each. 
(f) Cost of rental for equipment which the operator proposes to rent. 
(g) Rental value of items of equipment which the operator now owns and which will be devoted to the work. 
(h) Cost of materials and supplies, including items of equipment costing less than $50 each. 
(i) Cost of power, water, utilities, and any other items not provided for above. 


24. Furnish a time schedule of the project, stated in terms of months after project is approved, showing progress expected to h_ 
accomplished and the money expected to be spent. 
O ttk Conatvetton Cop 
1Wi EOOt8Ot	 CERTIFICATION 
The undersigned company, and the official executing this certifici 



tamed i	 foançipanying papers is correct and complete toe
'Co :piy 


By 


	


(Name of company)	 (Signature of authorized official) 


(Date)	 (Title)	 '	 - 
Title 18, U. S. Code (Crimes) • Section 1001, makes it a criminal offense to make a willfully false statement or representation to any department or agency 


of the United States as to any matter within its jurisdiction. 


5 Same as footnote on page 1.	 16—'64067-1	 U. S. GOVERNMENT PRINTING OFFICE
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Form MF4O3


U. S. DEPARTMENT OF ThE XNTEIOR 
DEFENSE MXNRAL$ AE*iINISThATION 


APPLICATION FOR AX!) FOR AN EX-
PLOATION PBO7ECT PUR$UANT TO 
MINERAL ORDER S. UNDER DEPENU 
PRODtTIQN ACT OF 19O.


27 1951 


I to 5. tns1usiVo are artsw.red in form MF.4.00, which is attashed. 


6. Applt*aflt is Iøsseo. 


7. L.s*e is in good st*iing. A copy of the agraa*snt is attached. 


8. A ftnasta1 $tat,ent is attached to forM MF-IOO, which 


acCo*p*ni** this app1iCaiiofl. 


9. Applicant is prøp*rod to invest $150,000 in the project. This 


su* exceeds our shar. of th. cost as detailed in question 23. 


an according to the provtsion$ of Section 9 of Mineral Order 5. 


I.







MY403	 .


The Prop.xty 


10. () The ore body lies in ssc.tion 23, 'toin*htp 48 N,

rng. 27 west Aitkin county, Minnesota. 


(b) IxpL•ratins ar. to be *ondcted over a consd.rbt 
portion of the entirt seetien For the purposes of 
this contract the ptoperty tfl be subdivided into 
40 acre tracts, and exploration Is to oroc.e4 as cfts 


S


. Coveries jMjc*t*.	 . 


11 to 14, iz*clusive. are snewered in forrn MP400. 


l.a. Mtning wilI.be done from an open ptt ustng power *hov•I 
1oadtn and truck hue A. ravity. concentrating oi ant 
is to be .rcted on the property,	 th 20$ sonc,ntrt• 
produs.d will. b.e l..acb.d by a modified sulphur dioxide 
process, facilities for which will probably be erect d on 
th. property. th. leaching proee t*tn* o*t * 62% 
*angane$* content sintered oxide, which is suitbie for 
production *f .ferromgal%e$*. 


16 to 13, inclusive, are answered in form ME400• 


39 The fsregoin9 answers are believed 	 cover th. pertinent 
facts.


The *xp1ortion 


20 Explorations Xh* to be conducted fOr rsanganese.. indications 
of which h,ve a1rn*dy been stablished by the drilling 
described previously. The deposit is believed t be a folded, 
bedded deposit, and is known to be of conidsabJ. thickness 
ad extent. The ore conains manganese end iron as oxides, 
tathe with silica and sluoinz which constitut. the gangue. 


21. Zt is .stLmtisd that about 40 , hates should be drilled t 
substantite further the rsserv of mineral, and to gain 
ether information necessary to plan a mine. It is expected 
that this werk can be completed within four aonth* of com 
mensement. Zn addition to the driLl holes, it is felt that 
an exp1oritery shaft, or s.vcr4 1rge core holes, should be 
put down on the property to gain further knoi4odge of the 
charactar ffid lormatiom of the mineral, and to obtain samples 
for further work on b.s.ftcitiost. Tentative dritng sections 


S
and the shdft site ore indicated in red o pin E.2, which is 
sttsh.d, but it is .xpetød that early findings will dictate 
the final plan fdfvlop*.t. 


22. This property wat originally drilled as a prospect for iron or., 
owing to its po*&tion relativ, to the ryunm Rang.. Later 
exploration W4$ m^de with the hope of developing a body of 
aangsnif.rous iron orO. Zn th. light of recent development of 
a process fox leaching manganes*, together with the susteptability 
of the or. to gravity concentration, the piesent program has been







MP-103


undertaken. considerable ore is now known to exist, but 
the current exploration is necessary to plan the mine and 
to obtain samples for final metallurgical, work. 


Th. substantiation of this recuest lies in th, drilling 
logs and eetaUurgical reports of work done on the ore. 
Ph,testatic copies of s*th reports as are available are 
st4ch.d to this application. 


The iaquirea.nts and costs 


23. ft is anticipated that drilling and shaft sinking will be 
done *rtd.r contract by firms engaged in doi*g this type of 
work in the iron ranges. Estimates of so its are bad o* 
recent experience of the USLBIM S and the mining companies 
oprating in the area. 


24.	 Completion 
0$.	 iii 


(from date of approval) 


exploratory drUling	 4 months 
exploratory shaft 
Mining for sample purposes 	 9 I' 


enafieiation research	 12 
.(conurrent with mining) 


Cntinq.ncies 
(control of water which may 
be encountered durinq shaft 
sinking)


S


h' •*







I U. S. DEPARTMENT OF THETEROR Form MF-100 
(March 1951)


DEFENSE MINERALS ADMINISTRATIQN


Form approved. 
Budget Bureau No. 42-R1026. 


-d 


GENERAL TECHNICAL DATA



FOR USE UNDER THE



DEFENSE PRODUCTION ACT OF 1950 


E The Utah Construction Company 
and Associates 


1 Montgomery Street 
San Francisco, California 


L


NOT TO BE FILLED IN BY APPLICANT 


Docket No.


,1__ i-f Date received ------------


Name and 
address of 
applicant 


Date	 I?I-------------------


INSTRUCTIONS 


This form is to be filed with Defense Minerals Adminis-
tration, Department of the Interior, Washington 25, D. C. 
It should be accompanied by appropriate application form 
when a specific type of Government assistance is requested, 
in the form of (1) loan, (2) purchase contract, (3) Gov-
ernment guarantee of a private loan, 


JflMii fieri) nLIr viL ri Q,.( pri-
orities or allocation of mining equipment, and maintnance, 
repair and operating supplies, and 15 other forms of Gov-


ernment assistance that might arise under the Act. Sub-
mit four (4) signed copies of the form and accompanying 
papers. Name and address should be stamped or typed 
on each sheet of this form and all accompanying papers. 
When a question is inapplicable it should be so stated on 
the form. Additional sheets may be attached in answering 
any questions or in supplying additional information. (IF 
YOU CANNOT ANSWER A QUESTION, SO STATE.) 
If a question is answered elsewhere indicate where an-
swered. It is not necesry to answer it again. 


GENERAL TECHNICAL DATA 
Supply the following information on separate sheets, arranged, numbered, and lettered as 


1. Materials produced: 
(a) What are the chief mine, mill, or smelter products? 
(b) What are the byproducts, if any? 


2. Name(s) and type(s) of mine(s), mill(s), smelter(s), refinery(ies),pit(s), quarry (ies), driU 	 oprati6ii(s). itlude old 
names of property, if any. Show extent of workings, including the following: 	 ./ J 


(a) Linear feet of shafts.	 . 
(b) Linear feet of drifts and crosscuts.	


l, 


(c) Linear feet of tunnels or adits. 	 i'a $ecre, 
(d) Linear feet of other mine openings (explain briefly). 


Indicate whether mine is flooded or not. Describe any pumping problems. Give size or productive capacity, 
S. For each operation listed above supply the following: 


(cv) Distance and direction from nearest town and shipping point. 
(b) Mining district. 
(c) Township, Section, Range. 
(ci) County, State. 


4. (a) State whether or not property is now in operation 1 and if in operation, by whom operated, 
(b) Are you operating this property as: 


0 Owner. 
Lessee. 


0 Contractor. 
5. Number of years in production -----------------------------------------


If not in production or operation, estimated date when production will begin--------------------------------------------
6. Experience of operators: 


Describe the mining and general business experience of (a) the applicant, and (b) the person or persons who manage the 
project. 


7. History:
(a) Give a statement, as complete as possible, of previous exploration, development, operation, and production of property, 


with reasons for suspension of operation. 
(b) State briefly the known history and production of adjoining and neighboring properties. 
(c) Furnish any available (private) reports that may apply to this application, including results of mine examinations, 


recommended exploration and development, and metallurgical investigations.
16-037921
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.	 . 
(b) If deposit is other than placer: 


(1) Submit assay plans and/or sections showing location and size of proved (measured) and probable 
(indicated) ore or mineral reserve. 


(2) State the tonnage (indicate type of ton) and grade of each class of ore reserve, as above, and show how 
computed. Tabulated total ore reserve as follows: 


TOTAL ORE OR MINERAL RESERVES 


METAL OR 


ORE OR MINERAL RESERVE ESTIMATED MINERAL 
CONTENT GROSS VALUE RECOVERABLE 


UNIT VALUE
ESTIMATED COST 


/ OF PRODUCTION ONS PER TON ER	 ON PER TON PER TON 
(Grade) 


(a) (b) (c) (ii) (e) ________________________________________________ 


Measured(proved)-----------------------------------------------------------------------------------------------------------------------------------------------------


Indicated(probable)---------------------------------------------------------------------------------------------------------------------------------------------------


(c) If placer:


(1) Give estimated total yardage and average marketable mineral content of each deposit. 


(2) Submit map showing location of placer deposit and surrounding area, with all test holes or pits. Submit 
logs of each hole and test pit with depth and average value of each. 


(3) Describe gravel, stating whether fine, medium or coarse; loose, tight, cemented, or frozen, and whether it 
contains stumps or boulders more than 1 foot in diameter; if so, how large, and in what proportion. 


(4) Describe bedrock, giving type (granite, sandstone, shale, etc.) and state whether it is hard or soft, smooth, 
uneven or rough. 


(5) Describe overburden, stating whether loose, .Light,or cemented; fine or coarse textured; furnish estimate of 
average thickness and total amount. 


(6) Tabulate the reserves using the form outlined above for ore or mineral reserves. 


13. Access Roads: 


Give road distances to shipping, supply and residence points, statIng kind and condition of roads. 


14. Water Supply: 


State source and quantity of water available for operations and whether sufficient for all seasons of year. 


1. Power: 
State amount of power used, rate per hour, and source thereof. 


16. Labor: 


State number and classes (miners, muckers, millmen, etc.) of men employed during a recent representative payroll period. 


17. Equipment and Facilities: 


Describe present equipment on the property, including buildings. (State condition.) List major pieces of equipment 
now owned or controlled and in serviceable condition available for this operation. 


18. Are there any particular conditions or circumstances affecting your operations that are not described above? If so, explain. 


CERTIFICATION 


The undersigned company, and the official executing this certification on its behalf, hereby certify that the information con-
tained in this form and accompanying papers is correct and complete to the best of their knowledge and belief. 


The Utah Construction Company 
and Associates 


(Name of company) 


Jy 1 19 51 
(Date)


- 


Vice President and General 'Mana per 
for The Utah Construction Cornny 


(Title) 


Title 18, U. S. Code (Crimes), Section 1001, makes it a criminal offense to make a willfully false statement or represéntatio 
to any department or agency of the United States as to any matter within its jurisdiction. 


U. I. GOVERNMENT PRINTING OFFICE 	 16-03792--1 







.. 
Pi*MP400


U.S.&ZPMT$WT OF ThE XNTBRZOR 
t*?ENU. MINIAALS ACNXNISTMUON. 


GENERAl. T$* CAI. DATA 
POR USE tRI*R ThE 


PEPEN$I P	 •UON ACT GF 1950. 


•	 June27. 


1. (a) The property wiil produce sanganese oxide or.. whiCh 
will be gravity coic•ntrstad on the property. This 
concentrats will, in turn, b leaeh.d to provide a 
high giad., high purity product suitable for 
*angsn•se production. 


(b) Th. ore s high in iron, and iffort will be aede tO 
recover this as an iron öre. 


2. The Property is kr*wn only by its description 
sectien 23 township !'. range 27W. OperatIons 
to dat. hay, consisted af .sitinq by churn and 
di.*ond core drilling, pad atsllurgicsl testing, 
as described below. Th. t.*al asount of chua 
drilling is 14,360 feet and the total sount of 
dia*ond core drilling is 21$3 feet. 


3. (a) The propOrty s about eight Wiles north of Aitkin, 
Minnesota. The town, which is the county seat, 
is served . by the Northern Pacific Railroad. 


(b) The ppoperty is north.east of the Cuyuna Range 
iron Wining district.. 


(c)(d) Th, ore body lies in section 23, township 4$$, 
rang. 21W, Aitkin County, Minnesota. 


4. (a) Applicant is. engaged in an engineering progra* 
leading to the production of a ** gravity 
concentrate froM which a 62% sintered eanganes. 


•	 oxide will be prepared by a aodifi.d sulphur 
dioxide leaching process • Continued explorations Will furnish additional technical data to be 
utilized in coleting plant designs. 


(b)Applicsnt	 the less..,	 , .	 * 
4	 Production is not yet under way, but, is ixpectad to 


cous.nce within twenty soaths.
I







6.	 perionce or the. operators: 


The Utah Construction Company ins organised in 1900, 
and since tbet tine haM engaged in heavy aonstruotion or 
.3.1 kinds, including bydroelestric power projects, rail. 
roads, industrial plants, tunnels, sbatts, and military 
installations of *1.1 kind$ including * ooltosted plant 
and installations for the Chemical Warfare Depart, 


For a 1on time the cozany has been sssoot*ted with 
important mining companies in the performance of mining 
end stripping work for Kannseott Copper Corporatton 
Ptttsburg Coal Company, and later the Pittsburg Consolt4te4 
Coal Com* fly, Colorado Foel and Iron Corpontion, Columbia 
Iron dning Company (Genews Steel Comp ny), and others. 


Important achievements of the .oas ri her. been the con-
struction or plant fisilities r	 OnnsOQtt Copper Corpora. 
atton which included saslttng. works, •leotr'oiytte refining 
plants power house, and a sonoentration plant. The company 
suoaesstully performed the gonera3. contract fox' construction 
of the zi*jor part of the Ø•$ Steel Plant for the Defense 
Pl*nt Corporation. Othr plant facilities built by the 
eom*ny are the design mn4 construction of a sine fuming 
plant for &mox'iean 81ttng and Refining Company, a chemical 
plant Thr Darco Corporstion, a cobalt refinery for Zowe 
8ound Comny, and. similar projects for other mining 
eozqsn.tea.	 .,	 .	 ...	 .. 


Continuous mintenanes eontpsota arc currently bsin por 
formed toz' Geneva te.l Company and the s1t Lake hsfiner7. 


Production of iron or. from ow' own iron mining property 
near Cedar	 Utah is lO,O00 to.. 200,000 tons per month, 
and we are shipping ore to Katsox' &t.sl Company at ont&r*, 
California 1 to Gsnovs Sbe.t Company at Geneva arid Ir'onton, 
Utah, to Carnegie iUtnoi$3tee1 Cotp*ny at Chicago and 
Ptttsburg, to Inland Steel Company at Chicago, and to 
others	 .	 .	 . 


In brttich lumbte we are *p.rdnp a new open pit xnino 
which will be proo•ssd tbreugh a .mgnotio separator plant 
wtt1 * capacity of ?,00O tons pr month,
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Aooiated Ntth us are P1oley Gz'others, Inc. of St. Paul, 
Minn, a tirni aboi.tt seventy five ytars old. witA. long expex'tence 


.0


	


	 in aining and construction work. Located In t. Paul etnn., 
it ha a had a wide knowledge and oxperien*e in Minnesota Con 
dittone and cttvtties and orithe Iron rngo, and has perfoz'nied 
construction work througbout the '. 3., Canada end ,Alsska. •


	


	 During the put 27 years it has operated the world $ largest 
opSn pit coal mine at Colstrip ontana, currently poduoing 


• about two million tons of cos]. annually, has acted as consult-
ant and operator' for tI* goverwnent of India in connection with 
open pit mines northwest of Calcutta and other atmii*r 
p"ojects.







o 
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8. See financial statement attached for officers and 
directors, The five largest stockholders ares 


Allen P. Christensen & 
*rmen Christiqsen 


O	 i Montgomery Street 
San Francisco, California 


Thomas D. Dee 
Ogden, Utah 


Eccies Hotel Company 
Ogden, Utah 


E. 0. Wattis Estate 
% Shepard Mitchell 
81 No, Bedford Drive 
Beverly HiLls, California 


P. L. & Phyllis Wattis 
220 Bush Street 
San Francisco, California
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7. (a) This property has bøn drilled, first for possible iron ore, 
and later fox asngazwse or., by thr.e indepenOnt ,rsnis 
stions. Th. first eicplorsttons were made by M.P,$otsfozd 
of Crsby, Mina. in 1913 end by th__Czby Ixploretton 
Cany in 1917. Later in 1947,t p!J.Hsnns Coal 
and Ore Company put dawn * nimbez of churs drill holes, 


.	
and as recently as ths fall of 195(>, the U.$.$ureau of 
Mines aide a series of diamond drill holes. The logs of 
aU of these holes are available, end th' split cores 
say be seen at Region V headquarters, U4$.I.M., Mtiwiupolis, 
Mtnn. The s*ngsnifeross material on this property appears 
t. be extensive, and has been shorn to be susptible to 
beneficiation. by simpl, procedures. 


(b) WhIt IC this property may be considered contLgous t. the 
Cuyun. Range iron formation, it is distinct and separate 
from the existing sines and is removed from the nearest 
mine by more than tWenty silos. 


(c) Th. private reports v*ich have been aide on this property 
are sonfidentisi and riot iadiately available, All of the 
reports, how.vz, are substantiated in all respects by 
'those of the U.S,LM., ftegion V. 


10.	 Operations have not reached thi production stage. 


31.	 Proposed production is at the rate 'of 16,50 L.T. per 24 
hrs. for 2io days per year. This Will produce semi 
lO,cQ0,COo long ton units of manganese p.r year. 


12.'..(e) The mineral body consists of bedded sedimentary deposits, 
considerably metamorphosed and lying' in the form of an 
eroded inticline covered by •mLtuvia* some 1% feet thick. 
The sLruti bed appear's to vary from 1Q to 25C feet 
In thiekness. Assays have run from less than 1% to over 
2o% Mn. Average sinable material is believed to run 3 3/4% 
Mn. Thi mineral consists of grains of aaagenif.r.us 
material, of varying sis.s embedded in fine, dense clsyey 
material. 


(b) U.$.LM. drilling log of S/X3/O, Aitkin County, Minn. 
$ec. Raf.1072 is referred to as substantiation, and a 
plan of the drilling i* attached. 


Mineral Estimated	 % Mn, Total Mn.	 Total r.cover Est.cost 
..	 L.L U1tJOf %q.tjrq 


Measured 37,eøO,000LT. 3 3/4% 1,400,(X)O 	 l,lQ0,UX	 $6 / L.1'. 
of 20% con 
contrite 


indicated 23,700,(ZQ" ' . 	 $$0,(*)0 .	 7lO,(XX	 0







.	 . 


13 it will be necessary toMifid about two silas of access road 
fros a good county highway. A railroad spur sbo.t ten si3ss 
long is required. The entire axes is perfectly fist, and the 
cost of these access facilities would be at the sinisus for 
such woats. 


14. hind Lake, *bcut CO acres in extant, i.a about half a silo 
due north of the northwest c4rner of the section, and could 
supply all the water needed for boneficiatton. There would 
be no seasonal 'shortage. 


l. Power is available fras the Minnesots Power and ght CO's. 
grid	 ich is loss than six sties distant. The rats fox 
the estimated 2,oO kw .quixd ie mder i$ par kw hr. 


16. Varying nu*bezs. have been aip1oyed by previous interests to conduct drilling opCrattons, Non. is e1ay.d It present, 
17 • There is no i,rovs.ont on the priperty. 
18. All conditions are believed to be described ibo,..







.	 . 


MANGANESE PRODUCTION FROM LOW GRADE CUYUNA ORES 


1t is proposed to utilize a supply of low grade manganiferous 
material occurring on section 23-TL8N R27W, in Aitkin County, 
Minnesota. The mineral apparently occurs in a syncline. Churn 
and diamond core drilling indicate a probable ore body roughly 
rectangular, about 1000' dde, and from 5000' to 6000' long. 
The thickness of mineralization varies from 150' to 250', but 
the thicker portions contain leaner streaks, which brings the 
average more nearly to 150'. This indicates a probable tonnage 
of 62,000,000. With an average content of recoverable manganese 
of 3%, this shows the possibility of recovering some 190,000,000 
long ton units of manganese. 


Preliminary ore dressing work by three independent laboratories 
demonstrates that greater than 80% manganese recovery is possible 
when concentrating L.5% ore to 20%. There should be no difficulty 
in achieving a similar result even with the grade of the ore fall-
ing to nearly 3%. This is due to the unusual characteristic of 
the formation, wherein the gangue exists chiefly as a veryfine 
clayey material which may be washed away. Further refinement 
is then effected by gravity separation, such as sink-float. 


The area is perfectly flat, and the overburden consists of 
sandy loam, clay, gravel and boulders to a depth of 150' over 
the entire ore body. Because of this thickness of overburden, 
open pit mining operations must be carried out on a large scale 
to be economical. 


With a proposed leaching plant designed for a yearly production 
of 10,000,000 long ton units of manganese as a 61% manganese 
sinter, and assuming 350 working days per year in the leaching 
plant and 300 working days in the mine, ore production would be 
11,000 long tons per 2 hours. 


Owing to the depth of overburden, the only means of sampling 
the ore has been through some Lj..O churn-drill holes and 7 diamond 
core-drill holes. These show the undoubted existence of an 
enormous quantity of potential ore; a great deal is left to be 
desired. But additional information on ore dressing and on the 
actual quality of ore which could be mined are desired. 


In order to prove further the extent of the ore body, and to 
define barren areas for the spoil banks, tailings ponds and 
plant facilities, it will be necessary to drill more holes. It 
is estimated that about L10 more holes should be drilled. Because 
equipment procurement entails a long delay, and because the large 
capital outlay magnifies the consequence of errors in calculations, 
it is considered desirable that run of mine samples, rather than 
drill cores or sludge, be obtained for ore dressing work. When 
it is mentioned that the ore dressing will probably entail the 
expenditure of about 1,000,000, it can readily be seen that the 
sinking of an exploratory shaft for sample mining is amply justified.
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MANGANESE PRODUCTION FROM LOW GRADE CUYUNA ORES (Cont'd) 


With drilling expected to cost about 6O,OOO, the shaft 
1OO,OOO mining of ore for pilot ore dressing and pilot leach-
ing operations 2S,OOO, and ore dressing research and piloting 27S,OOO, 
it will be seen that exploration capital of 5Oo,000 should be made 
available. 


Using the most nearly equivalent operations as guides and basing 
stripping costs on large scale contracts in the locality, a mining 
and concentrating cost of 445.L7 per ton of 20% concentrate is 
obtained. For purposes of estimate it is desirable to reduce 
all costs to the basis of long ton units of manganese content 
(22.L. lb.). On this basis, mining and concentrating would cost 
O.278 /long ton unit. 


It should be noted that an increase in the rate of mining tends 
to reduce the cost of producing concentrates, and it is indicated 
that production of 100,000 units of manganese per day would reduce 
the cost of concentrates to about 0.2LlS hong ton unit. 


Because of the low grade of the ore, a small change in the assay 
has a large effect on the cost of the concentrate. On the 200 ton 
per day operation, a change in assay of -% changes the cost of 
concentrates by 1)4%. This serves to stress the importance of 
thorough exploration of the ore body.
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May 23, 1951 


MANGANESE 


Ore samples have assayed	 2.5 - 7.5% Mn 


Average is expected to be	 ,' .	 3.75%	 Mr 


Recovery is expected to be	 3%	 Mn 


All on the basis of per, ton mined 


Concentration to 20% is expected 


Concentration ratio is 6.67:1 


All figures following are based on reaching full production the 
first year, and. the mining, cost is lower by. reason' of distributing 
the entire stripping cost'over five years' ore'production. 


No taxes 1iave been included.	 .	 . 


200 x 5 x 6.67 6670 T/day 


6670 x 365	 = 2,435,000 T/yr. 


2,500,000 T/yr. 


Figure 200 working days in the mine. 


2,5000O0	 = 12,500 T/24 hrs. 
200	 '	 '	 .	 :"	 '	 .	 .	 ".	 .	 ' 


H	 l2,500	 '	 .	 •''	 '..	 .	 . 
24	 .	 521 T/hr. .	 ,	 ,	 ,











150


I
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ORE DRESSII'G PL 


buildings $ 200,000 


Crushers 68,000 


Screens 20,000 


•
Washing	 trommeli	 .	 .	 .	 .	 . 20,000 


Log wahsers 40,000 


Rod mill 35,000 


Conveyors 30,000 


Wilfley tables 35,000 


Screw classifiers	 . .	 60,000 


Sink-float 100,000 


Bins ..	 .	 .	 .5000O 


Water supply 50,000 


Tails dis p osal 50,000 


$ 758,000 


Contingencies 76,000 


Engineering 76,000 


$ 910,000 


Use $1,000,000 00 


Cost per ton runed = L000,000	 0 08 
12,500,000 


S
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CONCENTRATING PLANT LABOU 


Foreman 3 © 25 00 per diem $ 75 00 


Chemist .	 . 20.00 


Operators 24 @ 15.00 360 00 


Maintenance (2 elect, 2 pipe fitters, 2 mech.) 140.00 


$595.00 per diem 


595.	 $O.0476/T mined 
12,5001.	 . .
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UTILITIES FQ	 ORE DRESSING	 LANT


HP 


Crushers 400 


Screens 40 


, Washing trommell 200. 


Rod mill 200 


Log washers	 . 100 


Conveyors	 ,	 : 150 


Wilfley tables	 ,	 '. 50. 


Screw classifiers 50 


Water supply 125	 • 


Tails disposal pumps 200 


1515 HP


1780 
50kw 


Lighting,	 etc.	 "	 ., 1830







..•.'	 I 
C0NCENIRATIPNT MAINTENANCE AND REPAIRS 


Crusher replacements $10,000 00 per an 


Screen replacements 4,000.06. 


Log washer 2,000.00 


Trommell 2,500 00 


Conveyor 2,500 00 


Wilfléy table " •3,500.00 


Classifiers	 l 1,000 00 


Pump 10,000.00 


Building repairs 1,000 00 


Pipi.ng replacements	 ; 2,500.00 


Miscellaneous supplies 1,000 00 


$4Q,000.0o per an. 


Or . :$0.016 per ton mined







Cspscity 2c• $h$rt tons so $intr*d j24 Krs. 
odds fros .4* Nssh Cuy. Consontrates t 	 ) 


p.z'stL*	 Labor $7.75 


Sip.svLsLon 1 (J.N. •. 10.40 


0.157. $1fuzi $Z 4.50 


O.5bt. CoslorCak. k..zà'$10 
$0 Million IIU Gas o Oils 33$ 


.l6Tk.sisls. Wator,A	 • 04 


*apai*i sad Maiatoniss	 '' •	 7.00 


TotaJ/$hort Ton av $43•99 


Op.rsti*, LOOt $775 * *	 a $7.95 


0verh.sd	 $2.65 z _____ 
0 ,	 •.


1.75 


Mstexial,$.avic.s,UtilitiH 1Ud. s4L tiafl;*''. 
$33.59z 112	 " ' 37.62 


•	 ,	 ,,	 ••	 •	 •. 
Total/I. Ton '•


• - 
$47.32 


Total L Ton Unit $0.473
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Form MF-100


U.S. DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS A1INISTRATION 


GENERAL TECHNICAL DATA

FOR USE UNDER THE 


DEFENSE PRODUCTION ACT OF 1950.


June 27, 1951 


1. (a) The property will produce manganese oxide ore, which 
will be gravity concentrated on the property. This 
concentrate will, in turn, be leached to provide a 
high grade, high purity product suitable for ferro-
manganese production.. 


(b) The ore is high in iron, arid effort wi1lbe made to 
recover this as an iron ore. 


2. The property is known only by its description, section 
23, Township 48N, range 27W. Operations to date have 
consisted of sampling by churn - and diamond core - 
drilling, and metallurgical testing, as described below. 
The total amount of churn-drilling is 14,360 feet and 
the total amount of diamond core drilling is 2,583 feet. 


3. (a) The property is about eight miles north of Aitkin,vin-
nesota. The town, which is the county seat, is served 
by the Northern Pacific Railroad. 


(b) The property is north-east of the Cuyuna Range iron 
mining district. 


(c) (d) The ore body lies in section 23, township 48N, range 
27W, Aitkin County, Minnesota. 


4. (a) Applicant is engaged in an engineering program leading 
to the production of a 20% gravity concentrate from 
which a 62% sintered manganese oxide will be prepared 
by a modified sulphur dioxide leaching process. Con-
tinued explorations wil.! furnish additional technical 
data to be utilized in completing plant designs. 


(b) Applicant is the lessee. 


5. Production is not yet under way, but is expected to 
commence within twenty months. 


6. Experience of the operators: 


The Utah Construction Company was organized in 1900, 
and since that time has engaged in heavy construction of 
all kinds, including hydroelectric power projects, rail-
roads, industrial plants, tunnels, shafts, and military 
installations of all kinds including a complicated plant 
and installations for the Chemical Warfare Department.
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6.	 For a long time the company has been associated with 
Cont. important mining companies in the performance of mining 


and stripping work for Kennecott Copper Corporation, 
Pittsburg Coal Company, and later the Pittsburg Consolidated 
Coal Company, Colorado Fuel and Iron Corporation, Columbia 
Iron Mining Company (Geneva Steel Company), and others. 


Important achievements of the company have been the con-
struction of plant facilities for Kennecott Copper Corpor-
ation which included smelting works, electrolytic refining 
plant, power house, and a concentration plant. The company 
successfully performed the general contract for construction 
of the major part of the Geneva Steel Plant for the Defense 
Plant Corporation. Other plant facilities built by the 
company are the design and construction of a zinc fuming 
plant for American Smelting and Refining Company, a chem-
ical plant for Darco Corporation, a cobalt refinery for 
Howe Sound Company, and similar projects for other mining 
companies. 


Continuous maintenance contracts are currently being per-
formed for Geneva Steel Company and the Salt Lake Refinery. 


Production of iron ore from our own iron mining property 
near Cedar City, Utah is 150,000 to 200,000 tons per month, 
and we are shipping öre to Kaiser Steel Company at Fontana, 
California, to Geneva Steel Company at Geneva and Ironton, 
Utah, to Carnegie Illinois Steel Company at Chicago and 
Pittsburg, to Inland Steel Company at Chicago, and to 
others. 


In British Columbia we are opening a new open pit mine 
which will be processed through a magnetic separator plant 
with a capacity of 75,000 tons per month. 


Associated with us are Foley Brothers, Inc. of St. Paul, 
Minn., a firm about seventy five years old with long exper-
ience in mining and construction work. Located in St. Paul, 
Minn., it has a wide knowledge and experience in Minnesota 
conditions and activities and on the iron range, and has 
performed construction work throughout the U. S., Canada 
and Alaska. During the past 27 years it has operated the 
world's largest open pit coal mine at Coistrip, Montana, 
currently producing about two million tons of coal annually, 
has acted as consultant and operator for the government of 
India in connection with open pit mines northwest of Cal-
cutta and other similar projects. 


7. (a) This property has been drilled, first for possible iron ore, 
and later for manganese ore, by three independent organiz-
ations. The first explorations were made by ii. P. Botsford 
of Crosby, Minn. in 1913 and by the Crosby Exploration 
Company in 1917. Later, in 1947, the i'ii.A. Hanna Coal and 
Ore Company put down a number of churn drill holes, and as 
recently as the fall of 1950, the U. S. Bureau of t'iines made 
a series of diamond drill holes. The logs of all of these 
ho1e are available, and the split cores may be seen at 
Region V headquarters, U.SB.M., Minneapolis, Minn.







7. (a) The manganiferous material on this property appears to be 
Cont.	 extensive, and has been shown to be susceptible to berie-


ficiation by 'simple procedures. 


(b) While this property may be considered contigiP uS tô the 
Cuyuna Range iron formation, it is distinct and separate 
from the existing mines and is removed from the nearest 
mine by more than twenty miles. 


Cc) The private reports which have been made on this property 
are confidential and not immediately available. All of the 
reports, however, are substantiated in all respects by 
those of the U.S.B.M., Region \f. 


8. See financial statement attached for officers and directors. 
The five largest stockholders are: 


Allen D. Christensen & 
Carmen Christensen 
1 Montgomery Street 
San Francisco, California 


Thomas D. Dee 
Ogden, Utah 


Eccies Hotel Company 
Ogden, Utah 


E. 0. Wattis Estate 
% Shepard Mitchell 
815 No. Bedford Drive 
Beverly Hills, California 


P. L. & Phyllis \1attis 
220 Bush Street 
San Francisco, California 


8. & 9. See financial statement of The Utah Construction Company. 


10. Operations have not reached the production stage. 


11. Proposed production is at the rate of l,O0 L. T.per 24 
hrs. for 0O days per year. This will produce some 
lO,000,00D long ton units of manganese per year. 


12. (a) The mineral body consists of bedded sedimentary deposits, 
considerably metamorphosed and lying in the form of an 
eroded anticline covered by alluviam some 150 feet thick. 
The mineral bed appears to vary from 150 to 250 feet 
in thickness. Assays have run from less than .1% to cover 
20% Mn. Average minable material is be1eved to run 
3 3/4% Mn. The mineral consists of grains of manganiferous 
material of varying sized embedded in fine, dense' clayey 
material.







0	 0 
12. (b) U.SB.M. drilling log of 5/13/50, Aitkin County, Minn. 
Cont.	 Sec. Ref. 1072 is referred to as substantiation, and a 


plan of the drilling is attached. 


Mineral Estimated	 % Mn.	 Total Mn.	 Total recover- Est.Cost 
reserve	 tons	 _______	 content	 able long tons of orod. 


Measured 37,800,000 L.T. 3 3/4% 1,400,000 	 1,100,000	 $6 / L.T. 
of 20% con-
centrate 


Indicated 23,700,000 11	 U	 880,000	 710,000	 I' 


13. It will be necessary to build about two miles of access road 
from a good county highway. A railroad spur about ten 
miles long is required. The entire area is perfectly flat, 
and the cost of these access facilities would be at the 
minimum for such works. 


14. Blind Lake, about 500 acres in extent, is about half a mile 
due north of the northwest corner of the section, and could 
supply all the water needed for beneficiation. There would 
be no seasonal shortage. 


15. Power is available from the Minnesota Power and Light Co1s. 
grid, which is less than six miles distant. The rate for 
the estimated 2,500 kw required is under l/kw hr. 


16. Varying numbers. have been employed by previous interests 
to conduct drilling operations. None is employed at present. 


17. There is no improvement on the property. 


18. All conditions are believed to be described above.







DCENSE MINERALS ADMINISTRATION



Control Slip 


CONTROLLED DOCUMENT 


DMA Docket No. /ra9x 


DO NOT DETACH THIS SLIP 


Action on this document is recorded and 
controlled in Reports and Records Branch. 
Any movement of this document between di-
visions or offices of DMA or movement outside 


DMA must be reported to the Reports and 
Records Branch. Actions taken that affect 
status of the case must also be reported. 


This document has been recorded as 


Any action taken to change the type of 


request for assistance must be promptly 
reported to the Reports and Records Branch. 
Use DMA Form 2 for submitting these reports. 


Routing Slip


To:	 ,.d Date 


To : 0RT5 AND RECORDS Date .	 1951 
SEP	 t951 


To:	 ____________ Date _____________ 


To:	 $ Date	 "Jq'i	 / 
: 
To:	 IA) C-.--J Date	 5' 


To:,, '.	 '74O Date P2?	 3 


To: __________________ Date _____________ 


To: __________________ Date _____________ 


To: ______________ Date	 - 


To: __________________ Date _____________ 


To: __________________ Date _____________ 


To_______________ Date _____________ 


To: __________________ Date _____________


DO NOT DETACH 


CONTROLLED DOCUMENT 


)UP. SEC., WASH., D.C.	 $8868 
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UNITED STATES



DEPARTMENT OF THE INTERIOR 
DEFENSE M INERALS EXPLORATiON ADMINISTRATION 



WASHINGTON 25, 0. C. 


JUN 8 1 


. lliai* L ayden, President 
Chewetals Corporation 
1483 d.tson Avenue	


0 


New York 22, New York	 • 


aJ Ccsrntruction Ccsxq and 
Asaociates 


Aitki* Cowtty, Misneacts 


ear Mr. tu: 


1efeznce ta nade to youz' conversation with oux' 
Iron and Ferro-A3loys Division on !sy 2, 1,53, whenou 
asked us to eact4vata the s1ect application, 44ch ss 
been held Ln aberance since January 30, 1952, st the request 
ot the Utah .Conatricttcn Ccsiq. 


The sbcve exploration project is now being reviewed. 
to determine to what extent amdittcatioxi will be required to 
334t current conditions • We have slr'esdy noted, however, 
*t items which can be called to your attention at on, as 


follcss:


1. There ii no record ot the assinnt ot 
the lease of January 1, 1950, frosi intic Standard 
1'!ining Coesny, Nellie B. ir4x Coieny, Hubert L. 
iowar4, Ba.co14 }.. Raddats, and WiiliaXA fl. Uayden 
to t Utah Construction Couax. iz copies .t 
such assignment will be required. 


2. Zn lieu of the Landlord' a S* ordination 
Agzeeaent which we toraer1 r used we shall need 
fron the Ard.jck Corporation six copies of c.r'. 
Consent to 4on, for tiich we enclose forms • This 
should refer to the le&s* dated Januar.y 1, 1950 to 
cay Todd sinclair H,	 , Edward i. ca1lon, and 
'sncea Scaflan and the successive assignments.







S	 S 


3 The present "Landlord's Subordinstic*i 
kgreeaent signed by Kay Todd and Edward P. 
Scellon is deficient in that it describes the 
sisre thereot as o**rs of the property when 
they are actually only the lessees, and it should 
be signed not only by then, but also by their 
wives. Accordingly, we are attaching a new sub - 
ordination agreement for their sttur.s. 


k • This office should be inforaàtt of the 
exast name of the Operator, which should be 
serted in the attached Subordinsfion Agreement, 
it it is there stated incorrectly, The applics-
ticn states that the apliosnt is the assignee 
of the lease, and the Duir" assignment refers 
to "The Utah Construction Ccary and Associates, 
Inc." but the Landlord's Subordination Agreement 
dated August 6, 1951, refers 0n4r to "Utah Con 
etruction Oany and Associates • If the Operator 
is not a corporation, we should be advised of its 
legal status-that is whether it is a partnership 
or not, and the nemes of all concerned • If the 
usignment to the Oper*tsr also creates a lien 
on production superior to the Government' a, another 
subordinattun agreement trom the Tintic Standard 
Mining C*rany et *1,, would be neesar'y.. 


.' The original lease Snd assignment thereof 
and cption agreement indicate that the property is 
located in section 23, T. 1i8, • 27 Aitkin County, 
Nina, They should be corrected to indicate that 
the property is located in section 23, T. 48 N,, 
R. 27 V. Aitkin County, finn. (as appears under the 
title of the nap Proposed Manganese Mind), 


Sincerely yours,, 
. 0. Mittendorf 


Administrator 


Copy tos Utah Construction Coariy 
and Associates	 . 


I Montgomery Street 
Sa FranCisco k, California	 J. L. Hoff lund 


Rutledge/N rtin/Kane/ema	 cc: Mai].s & Piles	 A. B. Kane 
5/25/53 .	 :	 Mr.' Martin	 Chron. 


PT. Reg. V 2 H Pending • '	 .	 '	
o. R Miidort 
B. Mel cher, USBM 


•	 ' '	 '	 M. I). Crittenden, USGS'
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UN1	 3AE. 


t*JN3x NLA EXPLORATIJ AMZA'iv 



srr1tW2U AGra1*WT ,._! •Ij_ U	 iuivt	 ,	 iIuir 


WkURA. tt*	 are the Aeflz's *efltcne 
n the contract o *ssiaMnt ot lease dated	 295(, 
in tch they aesijned their rht, title	 rae in an

to the lease trom An4ck_CoTporsticn date4 Janutz7 1, 15O, to 
Tintic $tandar'd Mir4n	 at * as utgnees, end the 
latter agreed to p* the ra.ttae specitied thezein n all 
iron1 *njanese and *n3ie*'m ores or concantrates ained an 
reaoved tron the property ith-ich is also the subject ot a pro 
posed 1*plox*tion project Contruct between the *tte4 tatea 
ot Aaertcs liex'etnatter called the Oovenient ar*t The ZJtah 
Construction Cex and Associates, Inc. 


N0W iOit, the *irsianed., as such esinors., 
do by these pz'eeents aubordir*te all o1 thez rht, ttle and 
interest wider tZ* provisions ot the salt lease and the said 
contract o' as .nnent ot lessa to t* riht tttlo 3nd inter' 
at ot the Ooe'nmt %*5r' the provi*icns oi the said 2xplo.. 


ration ZrQje(t Cntruot, and agree that th lien $nd dlsia at 
th* Ocvezt s*U be prior to the tuterslCned**_rights ader 
the tame ot the	 less. and ooettract o aaai8xant thereat; 
and to cit no act nor assert ax right, title, or interest 
that ai6ht ontz*vene or contlict with the prior lien an c.at 
at the Ooverent uflt1ex the provisions at ai4 zplorution 
proJect Contract; an3 


The w rei&i.0 Au'thr ax'e that t th sai 
hold interest soul. be surreu4ere tc thez 	 the essinees

above *nticned, or' sn eubasquent a sigrtcs thereat, or be 
tsratnated at unj	 prior to the p.xation at the vt at 
the Ooveraønt iier tk. said Exploration ?ect Contzsct, the 
unders4ne hafl sm and do hereby ass all the c)4igatlons 
at the Operat*r s1er the laid Exploration Ero jest Contract tc 
siak rapeyment t* the Govenit accor'4in to the teres at the 
said contract. 


This	 ta.in an covenant saU be bindin upon the hirs, uc*isori ,	 asszs at the 
:tec this	 da at
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The C*yu range in'centralM nesbtabasbeexi th& source of substantial 
tonnages of inanganiferous iron ores for aimost four decades • To increase the 
Nation's self-sufficiency in manganese reserves, the Bureau of Mines initiated 
a comprehensive investigativO program to determine and develop the potential 
manganese reserves. in the region. In the course of, compiling all ava.i1ble 
information on the Cuyuna range, the ScaUon-Todd lease appeared to be an 
area having favorable possibilities for developing substantial reserves of 
manganese. 


Early drilling on this lease indicated considembe tonnages of material 
relatively high in manganese • More- recent drilling stbstantiated the size of• 
the deposit but indicated lower manganese values. .Eovever, benficiation 
tests of samples obtained from the recent drilling indicated that the material 
was amenable to concentration 


To obtain samples of the material for checking the analyses and for 
beneficiation tests, the Buz'eau of Mines, drilled a, test hOle, on the • pro,perty 
in the early spring of 1950. Results of the drilling were favorable and 
justified a more extensive drilling program. Therefore, 6 ]X-s1ze diamond 
core-drill boles, totaling 2,251 feet, were drilled in the fall of 1950. 


All core samples were split, and halt' has 'been reservedfor permanent 
record in the Bureau of Mines core-storage warehouse in Minneapolis, Minn. 
The other ha],f of the cores and the sludge samples were used for analyses 
and for mineral-dressing studies. The drill-core samples indicated that the 
manganese was distributed throughout the deposit and averaged approximately 
3 percent 


Mineral-dressing studies included washing and desliming and sink-float 
and flotation tests. Ordinary washing and. desliming of the crushed material 
removed about 50 pet-cent of the original weight with a manganese loss of 
about 7 percent. S1zk41oat tests indicated, that grinding 'of the material to 
at least minus-lOO-mesh size was necessary to produce a high-manganese, low-
silica product.	 S	


, 	
' 	


: 


'lotation of the des limed material after crushing to minus -200-mesh size 
produced a conOentrate assaying 19.09 percent iron, 23.23 percent manganese, 
and 16 .6 14 percent silica, As the middlinge were not re-treated, the calcu-
3ated manganese recovery was 86.2 percent • A product suOh as this could be 
utilized as a manganese-leachingplant feed or mixed with high-grade iron ore 
for production of basic pig iron. 
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The procedures used and. the factual data on the results obtained from 
the Bureau of Nines drilling and beneficiation tests are presented in this 
report.


IISTBODUcTION 


During the last 1iO years substaxit1atonnages of iron ore have been mined 
in the. Cu a.'rerxge, in çentml Ninnesota, A laz'ge,percentge of the ores 
shipped was niangaluferous and dexnand'd a premium for use in upgrading the 
manganese content of ores from other iron ranges in the lake SuperiQr region. 
Over half of the ore is beneficiated before shipment. 


The Bureau of Nines began a detailed investtgation of the Cuyuna range 
as part of a program to improve the Nation's self-sufficiency in manganese. 
One objective of the Investigation waà to rèviéw' and ornpile all 'the 1eologic, 
exploration, development, and mining Information into a comrehensiv at1s 
as a ready reference, of. geology and pre resezes,, ThIs phas,,1of the study 
is the subject of another report. 


A second. phase consisted of investigating and a.eveloping favorable-
appearing deposits by core drilling to detenn.,.ne reserres and grade of ore, 
as well as metallurgical testing to determine character Of the ore and 
amenability to concentration,,. 	 , .	 , . 


During the early history of the Cuyuna range it was intensively pros-
pe cted for 1. ron ore. Only the richer or higher grade deposits were considered 
at that time, and little attention was paid to the ir4anganese content, except 
as a desirable adjunct tothe1roi. No effort was'ade tb develop ranaiesé'° 
reserves for their manganese content alone.. 	 ,	 .	 . 


Beneficiation of the Cuyuna ores was begun soon after the first mining 
on the range and has steadily increased. until more than ha]! of the ores 
slnpped ai'e now concentrated to some extent • Over 90 percent of the con-
centrates are produced by washing, drying, or sintering. Jigging and. 1igh.. 
density methods, which have been responsible for only minor tcrnages of' 
concentrates In hqe past, are being employed to .a . great.er e,xtent ,in the Cuyuria 
range as the ores mined become more ccniple 	 As mining and beneficiation 
methods Improved, lower grade deposits have been exploited, !hny lower grade 
deposits, formerly considered of little value, are now being considered for 
exploitation. 


In the course of 'assembling information on the Cuyuna range,' the Scallon-
Todd lease. appearédto be an area favorabe,. for developing a large oxnae of 
low-grade manganese-iron ore tnat could be readily beneficlated. Records of 
Ii.l holes were available Thirty-six were drilled by the Crosby Exploration 
Co • and by The N. A. Hanna Co There was a great discrepancy In the 
manganese values dis closed by the drilling of tiaese two companies • Therefore, 
to evaluate properly the conflictIng information available, the Bureau o 
Mines diamond-core-drilled one preliminary test' hOle in'Ivhrch and AprIl 1950 
This hole Indicated 1owe' manganese values than did the dIlljng by Crosby 
Exploration Co. and. substantiated the results obtained by The N. A. flanria Co.


U 
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Meta1uz'g1cE],. tests. of 'samples from this 1o1e indicated that the mgaiiese was 
amenable to concentration. It was found. that a concentrate containing over 
20 percent manganese with favorable recoveries could be produced by sunple 
washing methods, As this confirmed some of the original'infOrmatIbn received, 
a mo,r. .extensi :dilIing. :prgram :vaa :.propgsed... This program was des.cned 
to establish the limits of the deposit, increase the manganese reserves, and 
provide samples for beneficiation tests. 	 ' "	 •'	


,,. ' 


.irth.i' drilling was ix tiated September lii., 1950', ' and. completed 
D&ember 2, 1950. airIng this period, .6 holes totaling ?.,251 feet were' 
drilled This drilling was only a part of the original proposal. 


Half of the core and all of the sludge samples taken weie used for 
mIneral-dressing studies at the Bureau of Mines laboratqry in Ninneapoli, 
Mum. The object of these studies was o determine suitable procedures fpr 
concentratin the manganese minerals into a product that could be mixed with 
high-grade iron ore and used in producing basic pig iron óras a feed mà.terial 
for a manganese -leaching plant,	 , 


ACWIEDGMEITS 


The drilling program was conducted under the direct supervisicn of Wesley 
A. Grosh, mining engineer, IanIzig Division. Compilation of data and	 pt-
tion of the Cuyuna range at las j.s under the superve ion of Walter E • lewis, 
thief, Mineral Industry Survey Bianch, Mining Division. The Cuyuna range 
development prorazn Is under the general supervision of A. B. Neeham, ' chief, 
Mining Division. :,	 ,',.	 ...,	 .'.	 .'. 


All work i'as done under the general direction of Paul Zinner, then 
regional director, Region V, Pureau of Mines. 


LOCATION AND ACCESSIBILITY "	 '.	 :	 .' 


All drilling reported herein was confined toe sec. 23, T. 48 N., B. 27 W, 
Aitkin County, Minn. The driLl site is 6-1/2 miles north and 1 mile west 
of the town of' Aitkin, MInn. A gravel road from Aitkin, niainteIned by the 
county, passes east-west 2 miles . 'south'•,ofthe.southwest corner of the section. 
One mile farther vest the road turns and continues north, passing 1 mile west 
of the same section. 'corner .'4 :graded di:tci bq*mk extends. from the gravel road 
2 mile north to the section corner. No roads exist within section 23, which 
is almost entirely swamp land incapable of supportlng automotive equipment 
A trail extends from the southwest corner of the section to apprbxiniatei,y the 
center of the rIEl/1;. of the SE1/1;. and is passable in dry weather or when the 
ground Is frpzen. The gravel roads in the area ae good most of the year, 
except during the spring thaw, when travel by car may be impossible for s. week 
or moe .', Load limits, which prohibit the use of heavy trucks, are tisuaUr' 
Iraposedon most of.the;roads.. In the vicinity. fOr a month or more. in the spring. 


Telephone, telegraph, and. mail service is available in Aitkin, Minn., 
about 8 miles from the propertr, Bail facil.ties are provided in town by the 
Northern Pacific Railroad • The principal mining supply centers ae Crosby and. 
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Bralnerd, Mum . , 15 ad 20 ml ].es westward respective ly Most ore shipmerits 
from the Cuyuna range are made by rail to the DuhithSuperiOr harbor and from 
there by boat to the lower lake porLs. 


Figure 1 shows the general location of the Bureau of Nines drilling with 
esect to roads and towns in the vicinity. 


. . .	 . : ,	 . PBYSICAL FEATURES AND CLIM&T	 •	 , '	 ..	 .,.	 :	 .	 ,	 •	 •,	 •	 •,	 ..	 :•,	 ,.,	 ..	 .	 ...	 ,,,,	 .	 •:	 '	 .. 
The Cuyuna range lies in the central lake and swamp provincd of Minnesota. 


The entire region IS .coverediith a thick mantlebt giaaai thift ; Relief ± 
low ovez most of .the region, being imperceptible in the swamp areas. North of 
Aitld.n, in the vicinity of the drill site, swamp 1and predominates i'umerous 
ditches in the vicinity have provided enoW, h drainage to convert some of the 
swamp land to hay fields. Patches of scrub timber, consisting ].arge].y of 
tamarack, aspen, arid other oftwoodà,' tnay be found scattered throughout the 
area.


AU drainage in the area is tributeryto the Mississippi River. The 
little Willow River passes. .1 mile .eastófsction 23. AU other drainage in 
the vicinity is provided by ditches. Large portions of the area are subjeèt 
t floods in the spring. Although floods do not o 1àcur every year, the more 
severe floods may extend. several mF'les north of Aitkin and disrupt transporta-
tion over many of the county and some of the State roads • Problems arising 
from floods should be considered in any coitemplated mining venture 


Typical climatic conditions are moderate summer témperaturs 	 sevér 
winters. Stunxner temperatures rarely exceed io9 F. ,, but humidityis uraUy 
rather high. Wititers are quite cold, temperatures of minus ..300 F are not 
unusual, and often temperatures ofminusJ1.00rercordèd."iIümjd.jty 
low, so the cold is not too uncomfortable. 


1\ormall, little snow falls before January; hwever, blizzd may, be 
expected during the first 3 months of the year Moderate rainfall is 
characteristic during the spring and summer months. 


EISTORY AND PRODtCPION 


The Ct.zyuna range was the last of the Lake Superio iron ganges to be 
die covered and the last to becobie productive Although eari3r ezplorérs and 
fur traders traversed the area, they faiTied to find or 'eport any indications 
of iron ore • The first intimation -of iron ore was from abnormal variatiouis 
of the surveyor's compass experienced during T the latid surveys in 1869 / The 
deep mantle of gladial drift and the lack of rock outcrops in the vicinity 
account for failure to discover the deposits by direct visual observ&tion. 


•	
....I:; 


	


!p1orat1on2 by. drii.1in oxt the'. Cyn	 d1a.'s bOthiri].89 : 
it was not until 1911 that the first shipments of iron ore wee iadë , f rpm the 


::.::,'..5 
37 Zapffe , CaTlLake Suerir- I rn Ores Lake Superior IiiOre As soc., 1938, 


pp. 23.2i.	 - :'.	 '.:"	 ,.::	 . : A,	 . 
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Figure 1. - General location of Scallon-Todd lease, Aitkin County, Minn. 







range. Production of 1,000,000 tons a year' waS reached. in 1915, since that 
time, the range has continued to sup1y large tonnages of Iron ore • The o:re 
from the Cuyuna range has long been noted for its relatively high manganese 
content and has been used prInc.pal1y for blending with other oDes from the 
lake .tperIor district to provide the manganese content needed in the blast 
furnace feed, 


There ai'e no Iron mines In Aitkin County. However, scattered drilling 
and magnetic prospecting tbrou6hout the county have established the es.istexice 
of several iron deposits, which have received little attention until recently 
A prominent iron-mining company has recently conducted an extensive drilling 
program on a deposit in the county, 


No mining has been done on the Scallon-Todd lease, where the Bureau of 
Mines drilled This property was first dri1.ed In 1913 and 19111. by trie Crosby 
Exploration Co • There is no record of drilling in 1915, but the same company 
resumed drilling in 1916 nd 1917, The Bur'eau of Mines has records Of 36 of 
these early holes; some of..ham are Inornplete and. of doubtful accu'acy. In 
1911.9 The M A Eama Co became interested In the property and drilled five 
holes. There was no other activity on the property before the Bureau of Mines 
began to drill


PROPERTY AND •OWERSP 


At the time Of the Bureau of Miüés work, sec. 23, T. 148N., B.27 W., 
was controlled by E. P. Scallon and Kay Todof St..Paul, Wiinn., through 
lease and/or option with the fee owners Since completion of the work, it 
has been reliably rerorted,. that at least part of their Interest has been 
conveyed to a New York ccncern. However, Scallon and Todd still control 
extensive mineral rights to the northeast and southwest of section 23 


DESCRIPTION 0' DKPOSIT 


The entire Cuyuna range Is covered with glacial drift to depths ranging 
from 50 to over 200 'eet This cover and the absence of any outcrops in the 
vicinity have prevented detailed geologic studies of the range outside of the 
active mining areas. Consequently, most of the exploraticn on the Cuyuna 
range is controlled, at least in the..preliInary stages, by magnetic observa-
tions or surveys. 


Excessive folding is characteristic of the rock formations on the Cuyuna 
range Leaching of the slates during formation of the Iron ore has caused 
some distortion and s].uinp of the beds. The absence of any well-defined marker 
beds, in conjunction with the folding and effects Of leaching, make correla.. 
tion of geolóic Structures •extreme ly.diffi cult, especiai],.y when studies must 
be based solely on samples obtained from drill holes 
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Rocks of the uyin range maybe diitide'd into three groitps, ag cording 
to age and character / (1) Old metamorphosed sediments and. Interbedded 
igneous rocks, (2) Igneous rocks intruded after metamorphism, and (3) younger 
rocks lying nearly horizontal on the eroded edges of the complexly folded 
older rocks. Iv'uch disagreement still exists as to the age and corz4lation 
of these rocks. 


The iron-bearing rocks may be Animikie ,/ with older schists underlying 
them. The intrusives occur In and. near the iron-bearing rocks. Overlying 
the iron-bearing rocks are some thin lavas, probably Keveenawan, and still 
higher in the series are small conglomerates and shales, which carry Cretace-
otis fossils, 


The Iron nd manganese mineralizatiQn o economic interest Is confined 
alaost exclusively to the Animikee series,/ Therefore exploration is USUe 
ally die continued upon encountering s chists or quartzites, and consequently 
knowledge of the older formations is based. on very limited informationo 


In the Aninilkie series, the lover cherty divisions are locally enriched 
to Iron ore with little manganese 	 The upper cherty beds and adjacent 
carbonate slates are cômmnonly manganiferous. Ho%zèvr, the. uianganése content - 
varies throughout the slates. Thward the top of the upper s laty division 
are also some Iron-bearing beds, , with little rnangaxiese. In the belt known 
as the South range, far up from the productive North range, Iron ore is found 
with very little manganes in ainixture of slate and cherty foDmation. 


The oxidation and leaching of ferruginous slates and. cherts are very 
erratic and extend to depths of 10 to 500 feet or more below the weathered 
surface .8/ The folded cherts are commonly more broken than the folded slates, 
consequently, leaching along the brecciated. chert, aS a rule, extends deeper 
than in the slates. Howver, the carbonat may weather Ioc1ly and. form re 
down to depths of several hundred feet. °.. 


Vost of the productive mines c1 the Cuyutia range are in T. b6 N., R. 29 
W., and T 14.7 N., R. 28 and 29 W.21 In these townships, the glacial drift 
is the thinnest, open pit mines the most numerous, and. manganese most abundant 
in the primary formation 


SectIon 23, T.-148N., fl. 27W, 4th rb1chthis eport is conceed,. is 
about 12 miles east of- the village of uyuna, the site of the ñéarét mine 
opening where direct observation of the rock formations has been possible. 
Be cause of the general erratic nature of the formations, geologic projections 
of this distance are not very reliable. Therefore, geologic Interpretations 
in the area must be based largely on data obtained from drill holes. 


1 7 out , F. F 7consu1ting geologlst7Mlnlng DvIsii gion V Bureau of 
Mines unpublished rept. ........................."............ 


5/ See footnote 11..

See footnote 11... 



7/ See footnote i.

3/ See footnote Li.. 

9/ See footnote II.. 
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It ,has . beexi gera1]ras.sted:tbat roc.	 vic1ny P sp1t18pt:, 


The dips ol' bedding p1aies 1n . 1amod-di'i: cOi6 . V8...	 from vertical Q.. : . • . 


aimost horizontal, dips f about 700 predominatIng . The cU.rection of the dip 
cannot be established f•rxm . 4rill c9s . álcne,aq .n.. o,;	 tixict1ve. hd, has been 
encoi.ntered that, couldbe ued as a rnar1cr. 	 one drill 
hole to another.	 ,, , . .	 , •	 . .'. ,	 :' '	 ; : .	 '	 . 


	


.,	 4 


.Wherças the: character of.the. róck. encowi: 'tei'èd'iii':the ',driiiing.on. sectIon 
23 are nottypica). of j1e	 fpr; 
def.xiitely concluding, that aey:.re io . part.4he ',rcn, formaon .. 


Microscopic examination of samples obtainedfrom one hole drilled by 
The M. A. Hanna Qo. 41d: not estabi sir conclu1vely whiçh bds: o, ihe,,iron. 
formation series are represented. 'rom the examination it was found that 
the samples were composedof..;an :i.ntiI.te ,mixti'.e'of fine.ga1zdparticies 
embrac . ng .,aU of the iron oides.. p & at ;Iast. the two. ajor .'nganese '.oxide. 
minerals. ,, In: addition, It' was foud that oof'theangae.,e' wa.s.,.0 
carbonate, form .. The '..Car'ppat is 'prbaby o'ie .or , he anhydrous . carbon'ates 


' of the oalcite . •group,..siic'b as. ore 'qf the sobrhs ,pfsiderite . :and ,'hodp 
chrosite, 'with rhodoc1rosite. predorninátng.'. 	 ';	 ..,, "	 , • 


	


,..,W0BK . BY.BjJJtJ,Op 	 ".:" :. :	 :. 


Drilling and Sampling 


The first.consideration of the Bureau was to evaluate'properly the wide' 
range. ii assay results 'rorn preirious. dI	 g,.TJ2erefore, to .obtajn, samples

£0. assay and. to provide . rnateri.i. for . .. preliminary eneiiation test, , ::$' 
well as. to , establish the f s5.b.1ity ,Qf.: core, 	 ltngone, diamond: çore-IrIll 
ho1 was ut down on •sectiçn 23: Ifl tbe, : ear y' .•spring pf ,95Q .This hoeU$BI( 
1, .8 begiin: on . March . l,. 95O' a'.T	 332,ift'onm 
Iayi.3, 1950. A bottom-discharge X-sze	 sdi44ch,, 
gave a 24/16-inch-diameter ore. The core obtained was split in hal!. Ealf 
of lt,was. crushed: and'ana1yzed and';the rejectswexe used fr benefl.clation 
tests 'The othr 1a!! was	 pr 
the Bureau,of Mi	 .cop-storage waehose In' 1inneapoUs." • 	 ••-


As ieults from this work were-favorab], pai'ticilarly in the beneficia'. 
tión tests, a more extensive drilling program was proposed.,,When,funds . became 
available, a contract was let to Atkins -Walker Co. of 'Duluth, Minn., for 
diamond-core drilling. Under this citrac,b',., ,6IX-size diamond-core-drill 
holes, totaling 2,251 feet, were dii 1Ied"in the" fall of 1950. Drilling under 
this contract' wasbunSei,tejnber 14 950,' id , oznpletd	 ombr,'l2;,'9'5O. 
Two:ri11s..were op rate 2'shifts:perday* '6 days,perweek.	 ' 


The surface material, ranging from 140 to 175 feet iidepth, consisted: 
of sand, gravel, clay, an boulders and 'was ,,penetrated b chopping arid washing 
A 4-.inch standpipe was set on bedrock to seal off the surface material • An' 
1..qOthgb1t;aS used to penernte. the. f	 .Ip.';'erna'mum pamp1; interval 
was	 It was' oun& th	 som typ'e .';'of ok icinted," better ,,:core'. 
recovery could be obtained with phorfr rtis. when the ccr blocked tire bit, 
the run was stopped ana the footage recorded as a sample inte'v1 ;,.Q;t e,n the. 
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slud samples ftömto sh6rt'•'ritraIs ière ómbin. before ànalysés 
when the rock in the samples was of similar character. 


Aliholes except ' Nos.I and 3wèredrliledthräugh the completely 
altered, oxidized zone Except forthese two cases, at least one run was 
made in the partly altered zone at the bottom of each hole. '.Hole i was 
discontinued while still in the altered zone because of difficulties not 
drectly assócláted with th drillin. HOle 3 had to be abandoned. because 
of a brokén casing in the: hOle hich could nOt be recovered or bypassed. In 
general, the bottom of' the ItOred one was fairly definite within each hole. 
The slates be came harder and changed color from re,d. to gray. However, the 
gray slates, even near the bottom of hole 2, showed bands of red oxidized 
slate far below what was conside red the bottom of the altered zone 


SLidge samples were collected for each sample interval. The core 
obtained 'from eàchsathple :jnterval was measured arid, the rercentage of ore 
recovery calculated • SludO sàmplé fbr thOse drill intei'va]. where thé 
core recOvery was 9O. percent o reaté'i' were disáàrdOd. When the core recovery 
was less than 90 ercent; thë'i'ltide samples re a11osed to settle, the water 
was decanted, and the residue was didandanlyzed. . . 	 . '.	 .. 


The core recovered was spiit :. in half. Half bf'the core was crushed 
and analyzed, arid the rejects were saved for beneficiation tests; the other 
half of the core was retained for permanent recoid and stored in the Bureau 
of Mines core-storage warehotise in Minneapolis. 	 . . 


The c011ars of all bdleSwere 1oc.ted, &nd their elekratlon' was deter-
mined by transit and S tadia • The relation between the Bureau Of Mines holes, 
prominent physial features, id landIs subdivi1ons ás estallished b the 
same means. Where old drill holes could be found, they were tied in Figure 
2 shows drill'...hole 1bcé.tion of holes : drllled'byThé M. AHarna'Co.and the 
United States Bureau of Mines 


An.lys Of thö cOre ánd.slüdge smIes toether Lwj.th the respeCtIve 
assays for ea,ehmle, are : shoi4n with the S.ôcOmahying lags for each hole.' 
The first three colurè indi cafe the interval sàmlèd áccordin to the depth 
of the hole • The fourth co1un shows the lOg of the hole • The last three 
columiis. shOw the . ' : oinedánalyses of thé co'é and sludge, weighed: aCcording 
to Royce's formula.


Beneficiation 


The eiit1re cOrè. ftOit . drill hole lwassent tothè Bureau Of MiHes 
laboratory in standard core boxè. Iter, the Orushéd ieje'cts of the cores 
from holes 2, 3, Ii. , 5, 6, and. 7 were submitted to the laboratory in ordinary 
canvas sampling bags. Each sack represelited appro4dmate ly 5 feet of drill 
core. Sludges recovered from the drilling also were shipped in canvas bags. 


Wost of the manganese occurred in a hard, dark, heavy, impure psilomelarie. 
In corg 1 this thineral assayed 3li.5li percent manganese, 18.10 percent iron, 
and. 10 50 percent silica • Minor amounts of the softer pyrolusite mineral 
wera present aIsO.	 :	 . .. .:,	 : •	 :. . :.	 :.............	 S 
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Figure 2 - DrilI.hole locations, Scallon-Todd lease, Aitkin County, Minn. 







HOLE 1 


Locations Aitkin County, Minn., Sec. 23, T. 48 N., H 27 W. 
Collar Elevation: Date ccmipleted: 5/13/50 
Depth of Hole: 332 feet	 Type of Drilling: Diamond-Drill 


Core 


Fr	 To Feet Descript ion L!2
Analysis 


Mang. 22:! 0	 i5 I3 Sand, gravel, boulders. 
150	 162 12 Green sand.	 I Surface 162	 167 5 Soft iron formation. 	 J 167	 172 5 Red mud. -i 


I 8.2 172	 177 5 No core. I 177	 182 5 -1 I 18.92 1.88 36.8 182	 187 5 31.6 187	 192 5 Red mud and lunp of red slate. 18.76 7.81 58.5 192	 197 5 I 17.16 4.64 48.4 197	 202 5 J 13,79 6.71 40.0 202	 207 5 1 26.6 207	 210 3 I 16.36 20.17 210	 213 3 .J 33,3 213	 218 5 Mud, red slate and black slate. 1 21,6 218	 222 4 ..J 13.79 6.87 50.0 222	 227 5 15.79 6.05 53.4 227	 232 5 
232	 237 5


-' 
I 50.0 237	 242 - 5 I 12.67 2.27 20.0 242	 247 5 3.4 247	 250.5 3.5 No core. 


250.5 253 
253	 257


2.51 
4 JRe


1 21.3 
alatey. .J	 7.86 .75 18.8 257	 260 3 1 83.5 260	 263 3 _J 10.42 2.74 83.5 263	 266 3 94.4 266	 269.5 3.5 J 11,39 5.97 62.0 269.5 273 3.5 90.4 273	 277 4 .J	 9.30 .32 85.6 277	 281 4 Clayey light decomb. slate, Lump of black slate and manganese 11.47 1.49 100.0 281	 283.5 2.5 at 260', 263'4", 269', 296'7", 300', 300'6" to 302'. 100.0 283,5 287 3.5 _J	 7.94 .95 95.4 287	 291.5 4.5 50.0 291.5 295 3.5 _J 8.58 3.06 105.1 295	 298 3 •1 116.5 298	 300.5 2.5 .J 11.45 7.69 90.0 300.5 302 1.5 1 44.6 302	 304 2 ..J	 8.90 7.50 100,0 304	 307 


307	 309
3	 1 
2	 Similar but ..J


86,0 
red. ..J 11,79 3.02 87.5 309	 312.5 3.51 1 90.8 312.5 314 1.5 I _Jl5,31 2.82 66.7 314	 318 4 ISimilar to above but red. Few small black manganese nodules, 1 66.5 318	 320 2	 JLarge at 319'. J 7.70 4.33 54.0 320	 324.7 4.7 I 10.42 1,38 94.0 324.7 327.7 3	 I 8.18 1.42 100.0 


327	 332 5 _J 14.51 .13 93.0 116	 332 216 Average for hole. 11.79 3.60 
No unaltered formation, 	 Bands show dips 450 
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HOLE 2 


'I


Location:	 Aitkin County, Minn., Sec. 23, 7. h8 N., N. 27 W. 
Collar	 evation, 1213.5' Date cpleted: 10/9/50 
Depth of Hole: 1,67 rest Type of	 iUing: Diamond-Drill Core 


Analyses 
Core Sludge Adjusted Averaie 


Frcsn To Feet Description Iron dilica Iron	 Silica Iron .ilica 
0 ]J]I fl] Surface material. 


11,14 150 6 No core. 19.37	 .93	 1,4.99 19.37 .93 1,4.99 
150 155 5 Dark. red clay. 20.86 1.1,1 56.39 26.70	 1.97	 37.56 25.70 1.87 1,0.1,1, 
155 160 5 No coro. 21.65	 .85	 13.92 21.65 .85 1,3.92 
160 1614 1, Dark-red clay; a fey soft pieces of Mn	 oda. 23.77 2.29 1,8.15 22.30	 .67	 1,3.11 22.97 1.1,1 45.1,0 
164 169 5 Dark . red clay; a few streaks of wad ore. 19.73 .86 56.17 24.26	 2 .50	 39.21, 20.59 1.17 52.95 Average 21.91 1.23 45.52 169 171, 5 Dark-red clay and brokensoft slate. 19.56 3.74 51.84 21.82	 1.51,	 45.37 21.26 2.08 46.96 
171, 179 5 No core. 20.68	 2.96	 1,3.10 20.68 2.96 1,3.10 
179 184 5 Soft,red slate and clay; a few black Mn -bearing bands in slate; bedding 45? 23.61 6.71, 38.16 20.19	 4.63	 39.93 21.87 5.66 39.06 
181, 187 3 No core. 15.63	 3.41	 50.27 15.63 3.Lil 50.27 
187 191 1, Red clay and soft slate; a few pieces of slate with black banda. 14.55 2.09 62.1,5 14.55 2.09 62.1,5 
Average 19.28 3.28 57.55 
191 196 5 Soft, red slate. 13.58 1.61 61,.96 13.58 1.61 65.96 
196 201 5 Soft,red slate or narrow band,hard black slate. 11.16 .63 70.33 11.16 .63 70.33 
201 206 5 Soft red slate. 7.14 2.55 73.94 8.79	 1.89	 68.05 8.20 2.13 70.62 
206 211 5 Soft, red slate; bedding 68°. 8.25 .59 76.05 8.25 .59 76.05 
211 216 5 Soft,red slate. 10.35 .51 73.59 10.35 .51 73.59 216 220 1, doft,red slate; rather hard band of black slate. 10.51 .70 73.23 10.51 .70 73.23 220 225 5 Soft,red slate and clay; bedding 55° ; cleavage 31° about right angles to 7.60 1.22 75.79 7.60 1.22 75.79 


bedding. 
Average 9.93 1.07 72.05 
225 230 5 Soft, red slate. 7.11 5.73 78.90 7.11 5.73 78.90 
230 235 5 Soft,red slate; a few bands of black slate. 8.08 3.23 711.01 8.08 3.23 75.01 
235 238.5 3.5 Black slate eAch some pale-red slate. 13.1,2 7.60 59.13 10.75	 5.71.	 65.71 11.72 5.76 63.1,1 
Average 9.36 5.1,4 73.07 238.5 243.5 5 Soft,pale-red slate. 8.08 1.1,5 68.32 8.08 1.1,5 68.32 
21,3.5 21,8.5 5 Soft,psle-red slate with bands of harder red slate. 7.92 .39 68.19 6.51	 .89	 76.76 7.25 .63 72.25 
248.5 251, 5.5 Pale..red slate; cleavage 52° at 21,8.5'; vertical fracture plane at 21,9'. 7.27 1.1,9 69.22 11.56	 3.88	 65.03 9.92 2.97 66.63 
251, 259 5 Soft,red and light-gray slate; vertical banding at 255'; cleavage 15°. 6.17 .57 71.71 6.1,7 .I7 71.71 
259 261, 5 Soft,red slate to 261'; harder red slate 261' to 261,'; cleavage 28° to 33°; 5.17 .66 75.34 5.17 .66 75.35 


Mn	 filling along cleavage planes. 
261, 269 5 Red slate band of chart and Mn (7) at 269'; bedding 530 13.42 .59 65.27 16.38	 l.41	 62.93 15.1,1, 1.17 63.36 
Average 8,74 1.25 69.55 269 275 5 Red to dark-red clay with highly fractured slate; a few bands of harder 13.90 .66 60.17 13.90 .66 60.17 


slate. 
271, 279 5 Black slate 271,' to 275'; red slate 275' to 279'. 7.60 .51 69.87 7.60 .51 69.87 
279 281, 5 Red slate (soft) to 282'; soft gray elate 282' to 284'. 6.79 .28 71.30 6.79 .28 71.30 
2814 289 5 Soft, red and light-gray slate. 10.99 .78 61,.73 11.72	 .59	 67.01, 11.1,2 .67 66.09 
289 295 5 Soft, red elate; Mn	 filling in fractures and/or bedding planes. 9.95 .98 65.91 11.88	 1.89	 65.20 10.70 1.31, 65.63 
291, 299 5 Softred slate. 8.73 .36 66.56 8.73 .36 66.56 
299 303.5 Li.5 Soft,light-gray elate; cleavage 25° at 299' to 300'; soft red slate at 300' 10.51 2.1,1, 63.30 10.51 2.1,1, 63.30 


to 302'; hard black elate at 302' to 303.5' (manganiferouafl. 
303.5 308 5.5 Soft red clay and slate to 306'; light-red slate to 306' to 308', soft 8.81 .32 67.91 8.81 .32 61.91 


bedding 35° ; hard black slate at 308'. 
308 313 5 Red slate; cleavage 35°; Mn band at 309'; fractured pieces of Mn 312' to 7.68 l.6 67.18 7.68 1.65 67.18 


313'. 
Average 9.57 .90 66.1,6 
313 318 5 Band of hard Mn ± 2' or more; dark slate at 318'. 12.69 15.58 45.96 15.30	 16.29	 39.85 15.81 15.97 1,0.81 
318 323 5 Red slate and hard bands of Mn to 320'; softer red slate 320' to 323'; 9.10 1.73 65,65 9.1,0 1.73 65.64 


rumpled bedding at 322'. 
323 327.5 5.5 Soft red slate. 11.03 5.00 59.75 11.03 5.00 59.75 
327.5 333 5.5 Softred slate sith ± 1' of hard Mn. 22.51, 10.61, 1,0.33 14.98	 5.91	 57.17 16.71, 7.01 53.25 
Average 13.14 7.48 55.70 
333 338 5 Softred slate and clay. 8.60 .23 69.22 8.60 .23 69.22 
338 313 5 Soft, red slate; bedding 300; cleavage 55; angle of cleavage and bedding 6.51 .27 70.27 6.81 .27 70.27 


+ 90°. 
313 31,7 1, Light-red slate; cleavage and bedding vertical. 10.70 .86 65.60 10.70 .86 65.60 
31,7 351.5 5.5 Red clay and slate; bedding 27°; some wad. 9.73 .19 68.21 9.73 .19 68.21 
351.5 356.5 5 Red slate; dark-gray slate only slightly altered at 354,; bedding 35°; 11.35 .15 67.60 11.35 .15 67.60 


cleavage 20°, 
Average 9.38 .31 68.29 
356.5 360.5 1, Soft, dark-gray slate. 9.57 .55 69.07 11.07	 2.21	 65.21 10.33 1.40 67.10 
360.5 366 5.5 Hard-banded slate, dark-gray to light-red; bedding 370; cleavage 70° 7.30 .82 69.97 7.30 .82 69.97 
366 371 5 Hard, dark . gray slate with streaks of iron stain; cleavage 27°. 8.U. 1.68 64.31 8.11 1.68 65.31 
Average 8.1,2 1.28 67.23 
371 373 2 Hard, dark-gray elate; rumpled bedding. 5.35 4.98 53.95 5.35 4.98 53.95 
373 378 5 Hard, reddish iron-stained elate. 7.19 2.29 57.57 7.19 2.29 57.57 
378 383 5 Hard, dark-gray elate; some iron stain; cleavage 30°. 8.92 .01; 69.45 8.92 .05 69.1,5 
383 388 5 Bedding 15°; tends to cleave on bedding plane8; dark-gray slate; 2' l*.ght- 9.1,0 .63 68.53 9.40 .63 68.53 


gray elate with thin iron seams. 
388 392 I, Dark-gray to moderately light-gray slate; eons iron stain . 7.95 1.97 64.55 7.95 1.97 64.55 
392 397 5 Light-gray slate. 9.1,0 1.61 65.16 11.23	 1.95	 63.70 10.21, 1.77 64.59 
397 402 5 Light-gray slate. 12.16 2.13 63.01, 12.16 2.13 63.01, 
1,02 407 5 Gray slate; some iron stain. 9.57 2.1,8 65.03 9.57 2.48 65.03 
1,07 1,12 5 Dark-gray elate; some iron stain; uneven fracture; rumpled bedding. 8.11 1.53 67.17 8.11 1.53 67.17 
512 117 5 Moderate gray slatej some iron-stained bands. 7.60 2.76 65.73 7.60 2.76 65.73 
417 422 5 Gray slate; some iron stain; bedding 350. 7.27 1.06 69.08 7.27 1.06 69.08 
422 127 5 Gray elate; some iron stain; bedding 350 6.63 1.81 69.98 6.63 1.81 69.98 
Average 8.53 1.89 64.58 
127 1,32 5 Gray slate; ± 1' badly fractured iron-stained slate. 8.57 .20 69.64 8.57 .20 69.61, 
432 1,37 5 Gray slate and red iron-stained slate. 7.92 .12 71.43 7.92 .12 71.43 
537 452 5 Dark-gray elate; bedding 1,00. 7.03 .12 72.82 7.03 .12 72.82 
14l2 41,7 5 Dark to light-gray elates; some iron stain . 8.08 .12 68.76 8.08 .12 68.76 
1,1,7 1,52 5 Medium-gray slate; several iron-stained bande. 8.65 .12 68.97 8.65 .12 68.97 
Average 8.05 .15 70.32 
1,52 1,57 5 Light-gray slat.; iron-stained bands. 6.95 1.18 66.55 6.95 1.18 66.55 
557 562 5 Light-gray slate; iron-stained bands. 8.08 2.72 62.07 8.08 2.72 62.07 
1,62 1,67 5 Light-gray elate; iron-stained bands. 6.47 1.57 65.27 6.57 1.57 65.27 
Average 7.17 1.82 65.59 
11,4 567 323 Average for hole. 10.88 1.82 65.03 
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HLE 3 
Location:	 Aitkin County, Minn., Sec. 23, T. 148 N., R. 2? W. 
Collar glevation; 1213.1' Date completed: 10/6/50 
Depth of Hole: 31,0' Type of Drilling: Diamond-Drill- Core 


Analyses 
Core Sludge Adjusted Average 


From To Feet Description Iron Silica Iron Silica ca 
l7 rvr Surface. 


175 181 6 No core. 13.05 2.25 62.514 13.05 2.25 62.514 
181 185 14 Light-gray clay and soft slate. 12.13 3.90 57.80 12.13 3.90 57.80 185 188 3 Red, light-red soft slate; bedding vertical. 10.91 1.08 63.51, 10.91 1.08 63.514 188 191 3 Soft, red slate; bedding vertical. 10.99 2.32 63.814 10.99 2.32 63.814 
191 191, 3 Soft,red slate; bedding at 1450; rock breaks along bedding easily at 198'. 12.21 2.60 56.90 12.21 2.60 56.90 
Average 12.06 2.148 61.01 
1914 197 3 Light-gray, closely folded slate; cleavage 15° (axis of folus) at 1914' to 10.02 1.85 614.30 10.02 1.85 614.30 


195'.	 Red slate; bedding vertical; cleavage 700 at 196'. 
197 200 3 Red slate; bedding 1,3°. 8.89 .59 65.78 8.89 .59 65.78 
200 205 5 Soft,red slate and clay; bedding 15°. 10.99 .95 62.22 10.99 95 62.22 
205 210 5 Light-red slate; bedding 50°; cleavage vertical (?) 11.21, 1.28 62.77 11.314 1.77 61.95 13.67 1.66 62.13 
Average 11.25 1.27 63.25 210 215 5 Light-red, soft slate; some manganese. 11.32 6.23 58.0? 114.18 1.57 61.23 13.82 2.16 60.8) 
215 218.5 3.5 Dark-red clay; pale-red slate; some manganese. 12.914 3.31 61.50 114.50 1.68 59.92 13.85 2.36 60.58 
218.5 221 2.5 Pale-red slate;	 3' manganese.


111.16 221 2214 3 Red and pale-red slate; cleavage 20° 1.69 63.014 11.28 1.93 66.25 11.25 1.87 65.141 
221, 230 6 Some good manganese at 2214'; pale-red slate; bedding 1459 114.15 3.27 55.70 114.314 14.18 62.01 13.20 2.91, 60.96 


11.03 1.18 614.03 
230 233 3 Some manganese at 230'; red slate; bedding 22°; cleavage 50° 114.96 3.814 58.16 10.87 1.33 65.314 12.31, 2.23 62.76 
Average 12.86 2.33 62.1? 
233 235 2 Soft, pale-red slate.


i]l9.10 235 237 2 No core. 14.19 51.714 114.142 14.13 56.81, 114.71, 14.1,3 58.39 
237 2140 3 Pale-red slate; cleavage 52°. 10.19 2.96 63.81, 10.19 2.96 63.814 
2140 21,2.7 2.7 Pale-red slate; little core; mostly manganese.


116.149 2142.7 21414 1.3 Clay, most of core good manganese; bedding 30°. 9.00 1,6.60 12.21, 3.1,3 614.01 13.59 5.20 58.55 
2141& 21,7 3 Soft clay. 15.20 5.114 55.87 15.20 5.11, 55.87 
21,7 250 3 Pale-red slate; some manganese.


111.214 250 253 3 Red slate; cleavage 1,7°; bedding	 horizontal; some manganese. 3.143 61.53 11.81, 3.11 63.31 11.65 3.21 62.76 
253 256 3 Little core; all manganese. 11.1,8 20.23 142.10 9.70 2.614 714.142 Y.87 14.29 71.38 
Average 12.57 14.13 61.63 
256 258 2 Soft4red slate or clay. 
258 262 I, Dark-red clay; some manganese. 13.10 3.51 62.35 12.08 1.77 65. 60 12.31, 2.21 614.78 
262 265 3 Soft-red slate; bedding 10°; cleavage 10° in opposite directions. 1 265 268 3 No core. 9.65 2.31, 66.15 12.81 2.17 614.15 12.114 2.21 614.58 
268 271 3 Red clay. 13.142 1.71 63.15 13.142 1.71 63.15 
Average 12.1,8 2.11 614.37 
271 271, 3 Soft, pale-red to red slate. 12.29 .95 67.691 
2714 277 3 Red clay. 10.5]. .95 65.5L1 9.99 .63 67.56 10.87 .87 66.58 
277 280 3 Soft, pale-red slate. 9.51, .89 68.o6 
280 283 3 Red slate. 9.514 1.7? 62.98110.51 1.10 67.02 9.814 1.314 65.51 
283 286 3 Soft, pale-red slate. 9.86 .79 67.331 
286 289 3 Red slate, rather hard; bedding 30°; cleavage 30°. 12.61 .214 62.1,1,1 12.13 1.32 67.00 12.10 .82 65.18 
Average 10.91, 1.01 65.76 
289 295 6 Red slate; 2 good bands of manganese. 10.51 14.83 63.10 10.91 2.82 69.11 10.80 3.36 67.149 
295 
298


298 
301


3 
3


Red slate; 1 good band of manganese. 
Red slate; some manganese. 1] 10.19 1.140 68.67 11.96 2.1414 69.36 11.1,9 2.16 69.17 


301 
3C1,


3014 
307


3 
3


Red slate; bedding 70°. 
Pale-red slate. 110.35 .77 614.63 11.88 1.61, 65 . 55 11.25 1.28 65.17 


307 310 3 Red slate; 2 bands manganese; cleavage vertical	 ). 1 12.29 7.1,6 514.32 13.1,2 2.141, 62.91 12.99 14.35 59.65 310 313 3 Pale-red slate; some manganese. 
313 
316


316 
319


3 
3


Pale-red slate; some manganese. 
Red slate; some manganese. 113.10 5.1,8 58.23 614.88 3.55 61.20 114.39 L,.u9 60.37 


319 322 3 Pale-red slate; some ochre; bedding 700; cleavage 15° 1 10.02 1.30 65.33 11.16 3.51 66.02 10.65 2.53 65.71 322 325 3 Red slate. 
325 
328


328 
331


3 
3


Darker-red slate. 
Some manganese; red slate; bedding 30°; cleavage vertical (7). 112.29 1.1,1 62 .33 13.98 2.25 614.25 13.52 2.02 63.72 


331 
333


333 
337


2 
1,


Dark-red slate. 
Dark-red slate; bedding 35°. 1 6.3o 1.1,5 62.97 114.71 3.80 60.00 12.39 3.98 60.82 


337 31,0 3 Gray slate; some good manganese 11.148 1.50 62.214 114.63 3.61, 60.30 13.81 3.08 60.80 


31,0 Bottom of hole.	 . 12.28 2.98 63.82 Average 
175	 31,0 165 Average for hole. 12.15 2.53 63.17
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HOLE1 


Location: Aitn County, MAnn., Sec. 23, 7. 1,8 N., R. 27 L	
compietei: 10/26/50 Collar bUevation: 1213.3'	


Type of Drilling; Diamond Drill Core Depth of Hole; 370' 


	


Feet	 Description 
fliT Surface material 


	


5	 Iron formation; drilled with chopping bit 


	


3	 Reddish brown clay and slate 


	


3	 Reddish brown clay and slate; bedding 350 


	


3	 Soft red elate 


	


3	 Soft red-gray slate 


	


3	 Red and dark gray to black slate (some manganese?) bedding 1,50 


	


3	 Dark red slate; bedding 1,0° 


	


3	 Soft red slate 


	


3	 Dark red elate 


	


3	 Dark red slate 


	


3	 Red slate; bedding 50° some manganese 


	


6	 Red elate; bedding 1,5° at 160'; 350 at 181' 
5 Red slate with dark streaks; manganese 7; rolling bedding at 183'; 18° 


at 181,' 


	


5	 Red slate; bedding vertical; cleavage 330 
5 iRed elate; bedding vertical at 199'; wavey at 201', 
5 ...J approximately 70° 


	


5	 Red slate 


	


5	 Red elate 
5 Red slate; eome manganese; rolling bedding 
5 Red slate; bedding 15°; some manganeae 
5 Redslate 


	


5	 Red elate; quartz and manganese 


3 Red slate; some manganese 
3 Broken red slate with thin bands of manganese (7) 
3 Dark red elate; some manganeee 
3 Red elate; some manganese 
3 Light red slate, 1" good manganese 
3 Light red elate, come good manganese 


3 Pink to light gray slate 


	


1,	 Pink to light gray elate; some manganese 


	


1,	 Same, changing to red at 260' 
4 Light red slate, vertical bedding 
5 Light red and gray elates; folded bedding; axis of folds 10° 


5 Light red elate, some manganese 
5 Red slate 
5 Red slate 
5 Red elate; some manganese in fissures 
5 Red slate; some manganese 
5 Gray elate; some good manganese 
3 Gray slate; some good manganese 
3 Red slate; folded bedding; manganese between bedding planes 
3 Red elate 


3 Red slate; some good manganese 
3 Mostly broken-up manganese 
3 Mostly broken-up manganese 



	


3	 Red slate; bedding 30° 
6 Light red slate 


	


3	 Red slate; cleavage vertical (7) 


	


I,	 Red slate; 6" solid manganese and gray slate 


3 Red slate 
3 Light red slate; some goo0 manganese 
6 Red slate; good manganese 
3 Mostly broken manganese 
3 Red slate; some manganese 
4 Red slate; some manganese; irregular bedding 



	


I,	 Gray and red slate; some manganese 


6 Gray and black banded slate; vertical bedding 350 
5 Gray slate banded with red slate; bedding 10° 
5 Gray slate, wavy bedding at 65° 


227 Average for hole
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Analyses 
Core Sludge Adjusted Average 


ri Silica Iron	 Silica Iron Man& Silica 


8.94	 0.39	 1,8.30 6.91, 0.39	 48.30 


J i.1,.56 13.23 
12.58


0.20	 52.56 
.21,	 53.66


16.21	 .32	 52.20
12.58


.25	 52.14 


.21,	 53.66 
12.09 .30	 51.21 


15.1,0 1.1,5	 1,7.72 15.1,0 l.1&5	 57.72 
22.90 2.21	 36.24 22.90 2.21	 36.25 
22.26 3.62	 36.1,8 22.26 3.62	 36.48 


15.65 3.11 1,3.90 15.65 3.11 43.90 
17.35 2.09	 56.18 16.05	 2.29	 50.82 16.98 2.15	 1,7.27 


18.11, 2.61	 1,2.62 
15.16 1.89	 55.92 15.16 1.89	 45.92 


15.03 1.77	 1,5.1,0 ll,.03 1.77	 1,5.1,0 


10.32 1.02	 55.32 10.32 1.02	 54.32 
15.81 1.65	 1,5.76 15.81 1.65	 1,5.76 
16.61 2.29	 52.04 16.61 2.29	 42.04 


8.22 .59	 56.26 8.22 .59	 56.26 
13.33 1.51,	 48.15 


15.03 la.96	 1,7.56 12.81,	 2.52	 51.08 13.52 3.72	 1,9.36 
12.31, 2.76	 59.85 12.31; 2.76	 59.81i 
11.91, 1.49	 54.10 11.94 1.49	 54.10 
12.42 2.1,1,	 50.40 12.42 2.44	 50.40 
9.68 2.29	 68.60 9.63	 2.29	 66.46 9.64 2.29	 66.93 


11.95 2.54	 54.13 
22.26 7.96	 31.48 ll,.l2	 2.84	 55.70 18.51 5.60	 42.65 
21.57 6.38	 34.80 20.70	 6.07	 36.34 21.23 6.26	 35.39 


1 29.14 6.70	 28.58 29.11, 6.70	 28.48 


1 22.11, 6.78	 37.68 21,.88	 6.15	 35.42 23.61 6.41,	 36.57 
24.21 6.36	 31a.66 


9.12 2.1,1,	 56.24 9.12 2.44	 56.24 
9.93 2.80	 55.00 9.93 2.80	 55.00 


12.37 1.30	 53.88 ].2.20	 1.53	 55.80 12.30 1.50	 54.72 
7.33 1.06	 59.34 7.33 1.06	 59.34 


12.05 .55	 58.38 12.05 .55	 58.88 
10.29 1.56	 56.97 


14.65 8.98	 46.74 iI,.65 8.98	 46.74 
11.56 2.13	 52.48 11.56 2.13	 52.1,8 
9.12 .90	 55.60 9.12 .90	 55.40 


12.37 2.17	 55.32 12.37 2.17	 55.32 
14.46	 3.15	 55.90 14.66 3.1.5	 55.90 


11a.8l 5.57	 52.55 11.l9	 5.59	 51.52 14.45 5.13	 51.84 


1 12.99 5.32	 52.96 14.12	 2.01	 bO.lO 13.75 3.11,	 57.67 
9.91 .39	 54.1o8 9.91 .39	 54.48 


12.70 3.39	 53.66 
15.51 10.1,1,	 39.90 11.55	 5.89	 55.92 13.98 8.30	 46.08 
13.80 21.12	 33.50 15.25	 9.65	 50.10 lla.95 12.00	 46.70 


112.10 2.32	 56.28 14.76	 9.73	 58.22 13.86 7.21	 50.28 
12.35 11.78 1:7.34 12.34 11.78	 47.31s 
9.91 .12	 52.50 10.11	 1.26 63.15 9.91 .12	 52.50 


12.36 10.25	 1,7.1,0 12.05	 6.90	 53.70 12.17 8.31	 51.05 
12.94 8.04	 59.18 


1 9.09 2.32	 63.38 9.09 2.32	 63.38 
13.23 1.73	 53.95 13.23 1.73	 53.94 
11.21 11.47 59.12 9.23	 6.1,1	 60.50 9.67 5.98	 57.97 
10.39 9.81	 55.44 10.39 9.81	 45.41, 
9.62 5.20	 5l.10 9.62 5.20	 51.50 
9.58 2.61,	 55.38 9.58 2.66	 55.38 


10.15 5.15	 55.68 
16.08 1.22	 51.82 16.08 1.22	 51.82 
17.21 .82	 58.60 17.21 .82	 1,8.60 
6.09 .25	 62.00 6.09 .24	 62.00 


12.92 .73	 55.31 
13.57 3.21,	 50.49


From To 


113	 11,8 
158	 15]. 
151	 151, 
151,	 157 
Average 
157	 160 
160	 163 
163	 166 
166	 169 
169	 172 
172	 175 
Average 
175	 173 
178	 182 
182	 187 


187	 192 
192	 197 
197	 202 
202	 201 
Average 
207	 212 
212	 217 
217	 222 
222	 227 
227	 232 
Average 
232	 235 
235	 238 
238	 21,1 
21,1	 21a4 
21,1,	 257 
257	 250 
Average 
250	 253 
253	 257 
257	 261 
261	 265 
265	 270 
Average 
270	 275 
275	 280 
280	 285 
285	 290 
290	 295 
295	 300 
300	 303 
303	 306 
306	 309 
Average 
309	 312 
312	 315 
315	 318 
318	 321 
321	 325 
325	 328 
328	 332 
Average 
332	 335 
335	 338 
338	 31,2 
31,2	 355 
31,5	 31,8> 
348	 352 
352	 356 
Average 
356	 360 
360 365 
365	 370 
Average 
11:3	 370 
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Location: Aitkin County, Minn., Sec. 23, T. 1:8 N., R. 27 W. 
Collar glevation: 12114.0' 
Depth of Hole: 31:8' 


From To Feet 


1146	 150
	


14 
150	 155
	


5 
155	 157
	 2 


157	 160	 3 
160	 170	 10 
170	 175
	


5 
175	 178
	


3 
178	 181	 3 
181	 182	 1 
182	 185	 3 
Average 
185	 189
	


14 
189	 193
	


14 
193	 198
	


5 
198	 203
	


5 
Average 
203	 206	 3 
206	 209	 3 
209	 213	 14 
213	 218
	


S 
218	 221	 3 
221	 226
	


5 
Average 
226	 231	 5 
231	 236	 5 
236	 2141
	


5 
Average 
21,1	 21,6 
2146	 250 
250	 253 
253	 256 
256	 259 
259	 262 
262	 265 
265	 268 
268	 273 
273	 279 
279	 252 
282	 285 
285	 289 
289	 293 
293	 298 
298	 3014 
301,	 308 
Average 
308	 313	 5 
313	 317
	


14 
317	 322	 S 
322	 325	 3 
325	 330
	


S 
330	 335
	


5 
335	 338
	


3 
Average 
338	 3143
	


5 
31&3	 3148
	


5 
Average 
155	 348
	


193 
53511.


Average for hole 


Carb. slate. 
Carb. slate. 
Carb. slate. 
Carb. slate. 
Altered red slate and some carb. slate. 
Red slate and light- gray clay. 
Red to dark-red slate; bedding 35°. 
Gray slate. 
Gray slate to 183', red slate 183' to 185'. 


Dark. red slate; bedding 18°; cleavage 70° to 90°(?). 
Dark-red slate; bedding 15°; cleavage vertical (7). 
Dark-red slate; bedding 550; cleavage -vertical. 
Dark-red slate and clay. 


Red slate; bedding 5O 
Red and light-red slates; bedding 35°; cleavage vertical. 
Red slate and clay; a little manganese. 
Red slate; bedding 30°; cleavage vertical. 
Red slate; bedding 30°. 
Light-red slate. 


Red slate; bedding 25°. 
Red slate. 
Red to light-red slate; bedding 25°. 


Light-red slate; bedding 33°. 
Light- red slate. 
Light-red slate; some chert 
Red slate; cleavage 35°. 
Red slate; some manganese. 	 - 
Red and light-red bands of slate; some manganese. 
Red slate; some manganese; rumpled bedding. 
Light-red to red slates; little manganese. 
Red slates; bedding 1:0°. 
Red slates; some manganese; bedding 38°. 
Red and light-red slates; some manganese. 
Red slate. 
Red slate; some manganese. 
Red slate. 
Red slate. 
Red slate. 
Red to light-red slate; bedding; cleavage at 90° to bedding(7). 


Red slate. 
Banded red and gray slates; bedding 30°. 
Red slate. 
Banded red and gray slates; bedding 35°. 
Banded red and gray slates; bedding 50°; cleavage l5z1 .	 - 
Light-red slate. 
Gray slate with red and black bands. 


Gray slate with red and black bands; bedding 300. 
Same, bedding 30°; cleavage 55°. 


Description 
Surface.
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C	 C 


HLE S 


Date completed: 11/1,/SO - 
Type of Drilling: Diamond-Drill Core 


Analyses 
- Core Sludge Adjusted Average 


Iron g. Silica Iron ng. Silica Iron g. Silica. 


13.92 14.7.3 1,9.28 13.92 14.73 149.28 


15.11, 5.83 29.314 15.11, 5.53 29.314 
114.98 14.89 31.10 114.65 14.02 31.60 114.70 14.15 31.52 
18.56 7.21 214.50 12.5L& 1.33 36.28 13.26 2.01, 314.87 


1 11.71: 6.30 30.51: 10.58 3.66 33.80 10.88 14.33 32.97 
18.07 5.014 28.58 18.07 5.014 28.58 


1 20.19 2.60 3l.81 22.06 3.1,7 142.22 21.23 3.08 37.61 
114.141, 3.55 33.10 


l6.2C .70 1,14.22 18.88 2.81, 1,6.80 17.06 1.38 1,5.05 
17.58 1.1,5 146.50 17.58 1.1,5 1,6.50 
18.72 1.81 1414.o1 18.72 1.81 1414.01: 
16.1,14 3.91 142.514 17.26 3.62 1,5.00 16.90 3.76 143.91 


17.59 2.18 1i14.77 


113.70 .63 148.10 13.70 .63 148.10 
15.149 3.70 142.60 15.149 3.70 142.60 
114.19 3.35 1,14.62 114.19 3.35 1414.62 
9.87 1:.19 149.30 9.87 14.1,9 149.30 


13.86 2.36 1,14.88 19.37 3.31 148.140 15.51: 2.65 1,5.95 
114.02 2.70 1,6.08 


12.39 1.53 52.02 12.39 1.53 52.02 
8.72 .90 57.148 .	 - 8.72 .90 57.1:8 
9.95 1.10. 514.92 9.95 1.10 514.92 


10.35 1.18 514.81 
5.71 .59 59.90 15.71 5.08 1,7.62 9.1i7 2.28 .55.28 
9.13 3.15 514.1,1: 9.13 3.15 514.1,14 


15.1,9 6.314 1:5.20 l5.17 6.07 1:9.140 15.1:7 6.13 1:8.142 


1 8.81 .55 58.66 15.95 1.65 53.00 12.31, 1.09 55.86 
10.1414 5.36 56.16 10.1414 5.36 56.16 
11.50 2.68 53.32 15.55 3.1i7 37.80 13.37 3.014 146.15 
12.07 2.29 514.614 12.07 2.29 514.614 


7.31, .12 60.1,6 15.38 14.06 52.70 13.68 3.23 514.31, 
8.97 3.71, 514.1:2 15.63 5.83 51.56 13.114 5.05 52.63 


1 6.85 14.73 52.10 11.31 5.67 55.52 8.81 5.11, 53.60 
11.142 14.1,5 50.26 10.58 14.69 56.1414 11.31: 14.147 50.86 
10.1414 2.29 57.00 18.92 2.29 57.00 
18.92 8.27 1,1.50 11.88 3.55 514.86 ].2.70 14.10 53.31 
15.1:9 6.38 1,2.06 12.78 2.56 56.i6 1.14.85 5.1,7 1,5.1,9 
10.19 14.02 51.06 . 10.19 14.02 51.06 


12.31, 3.80 52.68 
10.52 1.18 51.70 10.52 1.18 51.70 
10.1,1, .98 53.70 lp.1,1, .98 53.70 
6.36 .78 61.66 10.91 1.26 56.148 10.00 1.16 57.52 
8.81 1.10 53.90 8.81 1.10 53.90 


11.58 1.18 50.140 11.58 1.18 50.1:0 
9.79 6.38 1:7.21: 17.58 8.39 1:0.92 15.98 7.98 1,2.22 


13.86 1.1,5 1:8.70 13.86 1.145 .1:8.70 
11.67 2.30 51.06 


9.62 .66 53.62 9.62 .66 53.62 
l0.1:1 .66 53.26 10.1414 .66 53.26 


10.03 .66 53.144 
12.98 2.88 147.96







HOLE 6 


Locations Aitkin County, Minn., Sec. 23, T. 148 N., R. 27 W. 
Collar Elevation:	 1213.8' Date completed: 11/16/SO 
Depth of Hole:	 3314' Type of Drilling: Diamond-Drill Core 


Analyses 
Core Sludge Adjusted Average 


From To Feet Description Iron Silica Iron	 Silica Iron silica 
0 l i3 Surface. 


138 1143 5 Iron formation (chopped sample). 15.93	 2.92	 53.148 15.93 2.92 53.148 
1143 1148 5 Dark-red clay and soft slate; a few manganese nodules in clay. 12.55 2.36 52.52 11.02	 3.03	 58.78 11.23 2.914 57.92 
1145 155 7 Soft,dark-red clay and slate. 114.80 2.13 148.814 114.80 2.13 148.814 
155 160 5 Red slate; bedding 52° to 55; cleavage 25° (?). 13.52 2.92 147.66 13.52 2.92 147.66 
160 165 5 Dark-red slate. 11.72 1.77 149.20 114.72 1.77 149.20 
165 170 5 Dark-red slate- 11.26 1.57 52.30 11.26 1.57 52.30 
170 175 5 Dard-red slate. 17.70 2.52 148.62 17.70 2.52 148.62 
175 180 5 Dark-red slate and clay; bedding 600. 18.18 1.81 1414.80 114.148	 2.09	 55.78 16.21 1.96 50.614 
180 185 5 Dark-red slate; bands of chert 1814' to 185'. 13.60 2.52 52.20 13.60 2.2 2.20 
185 190 5 Dark-red slate; chert band at 185.5'; chert slate contact 70; bedding 65°; 16.89 2.68 50.22 16.89 2.68 50.22 


cleavage(?)50°, approximately right angles to bedding; bedding 60° at 188'. 
Average 114.59 2.38 51.02 
190 195 5 Dark-red slate chert ( j 1') 1914' to 195'. 18.18 17.81 30.00 12.55	 8.98	 55.20 1k&.07 11.36 148.140 
195 200 5 Some red slate; considerable chert; some manganese. 15.77 28.37 19.140 15.77	 12.61	 146.06 15.7? 114.86 142.25 
20C) 203 3 Some red slate; considerable chert. 12.71 7.88 60.80 7.56	 3.55	 67.614 8.1414 14.29 66.147 
203 206 3 Red slate; some manganese; cleavage 200(7). 	 1 
206 210 14 Red slate; some manganese.	 ..J 114.28 7.92 147.20 114.28 7.92 147.20 
210 215 5 Red slate; some manganese. 114.20 7.50 143.00 13.514	 5.05	 514.20 13.97 6.03 50.30 
215 218 3 Red slate; bedding 25°. 10.143 2.36 514.60 10.143 2.36 514.60 
218 222 14 Red slate; some manganese and chert. 18.146 13.67 314.80 18.146 13.67 314.80 
222 227 5 Red slate; some manganese and chert. 214.71 8.71 39.22 16.89	 1.73	 514.08 1?.6Y 2.1414 52.56 
Average 114.514 8.20 148.66 
22? 230 3 Red clay.	 I 
230 2314 14 Red to dark-red slate; bedding 36° .	 .J 19.55 .96 147.06 19.58 .96 147.06 
2314 239 5 Red slate and clay; cleavage 25°(7). 17.51 2.148 53.60 20.11	 1.93	 51.50 19.16 2.16 52.55 
239 2142 3 Red slate; considerable chert; some manganese (7). 12.76 6.56 63.146 17.22	 6.70	 55.143 16.1.3 6.714 57.37 
2142 2149 7 Red slate; some chert. 11.31. 3.03 58.00 11.31 3.03 58.00 
Average 16.38 2.68 53.19 
2149 2514 5 Red slate; irregular bedding. 11.23 .76 53.314 11.23 .76 53.314 


t 2514 259 5 Red slate. 18.37 .53 65.52 11.58	 .39	 58.38 13.14]. .143 60.75 
29 263 14 Red slate. 11.39 .21 614.214 11.39 .21 614.214 
263 268 5 Red slate; cleavage 143° (7). 12.32 .15 614.214 12.32 .l 614.214 
Average 12.12 .140 60.145 
268 ??3 5 Red slate and clay; a little gray slate. 114.32 3.70 53.18 114.32 3.70 53.18 
273 278 5 Red and gray slates; bedding 50°; cleavage 30° approximately right angles 8.00 .96 58.514 11.26	 1.77 . 58.140 9.95 1.145 58.58 


to bedding. 
275 281 3 Red and gray slate; irregular bedding; some red clay. 
281 285 14 Red and gray slate; folded bedding; axis of folds 38°. 	 ..J 9.36 2.17 60.614 9.36 2.17 60.614 
285 290 5 Red and gray slates.	 . 6.58 5.99 3.36 8.53	 5.16	 55.92 8.30 5.28 55.56 
290 2914 14 Gray slate with iron bands; bedding 28° at 290'. 8.214 2.13 53.36 8.214 2.13 53.36 
2914 299 5 Dark-gray slate; bedding 65°; cleavage 22°; some soft manganese (7). 6.614 14.114 61.50 6.614 Li.114 61.50 
Average 9.50 3.11 57.148 
299 301& 5 Banded red and gray slates; bedding 350 6.140 .214 61.814 6.140 .214 61.814 
3014 309 5 Dark-gray slate; cleavage (7) 145°; few iron stains. 1.36 .3? 59.50 7.36 .37 59.50 
309 3114 5 Gray slate, some red slate; gray slate highly fractured at 309'; quartz 7.37 .56 61.22 7.37 .56 61.22 


filling in fractures; bedding 350 at 311'; cleavage (7) 146°. 
3114 311 5 Gray slate; bedding 50°. 8.00 .15 59.56 8.00 .15 59.56 
319 3214 5 Gray slate; some iron bands; bedding 1450; vertical band of iron 1/2-inch 10.08 .12 57.614 10.08 .12 57.614 


wide 320' to 322'. 
3214 329 5 Gray slate; some iron banda; bedding 15°. 6.140 .09 62.10 6.140 .09 62.10 
329 3314 5 Gray slate; few iron bands; cleavage (7) 300. 7.36 .18 61.32 7.36 .18 61.32 
3314 Bottom of hole. 
Average 7.57 .214 60.145 
138 3314 196 Average for hole. 12.148 3.05 514.1414 
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HE 7 


Locations	 Aitkin County, kj.nn. , Sec. 23, T. h8 N., R. 27 W. 
; Collar	 1evation: 12JJ.3' Date cip1eted: 12/2/50 :	 -	 - -	 Depth of a1a: 3fl' .	 - Type of Drilling: Diamond Drill-Core 


y Aa1yses . 
-	 .	 .-. . 


-
, . Co .	 Sludge	 Adjusd £vérge. • • 


: •	 •	 ' 
•


:	 .	 ,,	 To Ieet Description	 •	 . Silica Iron In
•


- 
i_S 	 S	 • •-:- •	 i ii;- Surface .	 - -	 . . 
.-	


'-.5.	 ..	 -	 S 


•


•	
i1O	 :ü45	 • S


S 


: 	 ..	 • . 12.36 1.1	 55.02	 12.36 S 1.1	 55.02 
S.-- -	 S . 	 . lhS	 151 6


• 


1	 .	 . U.8h 0.33 10.83 1.1i	 60.00	 fl.02 .98 
:	 •	 151 3 Jd ante.	 -	 .. 12.8	 5 13.S0 1.53	 50	 13.30 1.12	 .	 .	 . 


':	 -	 •	 • .157' 3 Red-light red slate . 	 S 13.92 • 	 .76 : 13.92 .76	 •	 : 
S'	 : '1.	 -:.. Average . -	 - •- . -	 .	 ]2.•33


, 
1.09	 .	 .	 •	 . 


157	 160 3 Red-light red late	 Beddxng 50° 25 28 2 36 25 28 2 36 
160	 163 :3 Red 81 t,	 Beddtiig 55°	 cleavage 35°	 a	 directi lh 21 1 12 18 13 2 25	 50 20	 )J 63 1 03 


-.	 .	 : 5-	 163	 166 3 Red slate.	 Cleavage (?	 10°.	 .	 0	
• • • .- . 	 . 


: 	 . 	 : 	 •-	 - :	 166	 169 • 3 t-r	 slate, foldedbedding.	 Axis of folds 35°. J 10.30 1.52 10.80
. 


1.52 
169	 173 Z& Liit r d slate 11	 72 15 17 92 L9	 51 00	 17 11 ]. 
173	 176 3 P1ik	 1 te 72 06 I1 88 51	 56 28	 12 91 1i2 


-.-	 .	
S


•	
176	 179 • 3 Pink, liit-red slate.	 Bedding10°.	 ..	 .	 . 11.76. .68 11.20 1.22	 60.60	 11.55 . .88	 -	 . .


. 	 S	


S	 • S	 179	 182 3 Liit-red slate.	 Bedding 5O• 	 .	 ,	 .	 S 13.36 1.01k 13.h 2.13	 58.70	 • 13.liU
• , 


153	 .. 
182	 185 L1it red s4.ate	 Bedding 2	 at 153	 B dding 70°	 t 1S!	 Cl a age 16 61 3 15 16 61


. 


3 15 
a]. ng bedding 


• 	 . 	 .
.•	 .185	 19o.' s Red slate.	 Bedding 1i5° at 186'	 Bedding 25°. at l88.	 Cleavage(?) 60°;. 960 .37 -. 9.60 .37	 •,	 •'	 .,.'	 • ,': 


190	 195 5 Bad slate 20 56 1 77 20 56 1 77 
1,95	 200 5 Red 51 to	 Bedding 30° 8 56 68 15 60 1 10	 58 140	 13 66 98 
200	 205 5 Red	 late 13 76 80 13 1414 76	 62 20	 13 51 77 205	 208 3 R1	 late	 Beddi g 20°	 Cleav ge 50° Iii 72 814 114 72 814 
Aerage 11463 119 
208	 213 5 Light-ved sl te	 Beddi g 60° 17 614 30 13 60 5 79	 55 90	 lIe 60 Ii 50 


3 '213 216 
216	 221 
221.	 2214


3 


3


Redslate.Bedding500.	 ....•.	 .	 -.	 .•	 ,. 
Light red 81 to 
Red	 1 te	 Soin	 good mangane e


9.12 
9 92 
9 52


14.57 
14 61 
5 16


lii 32 
lii 214


'..	 9.1214.57 
6 03	 51 90	 13 36 
14 89	 53 30	 13 01


5 72 
l	 96 


2214	 227 3 Red slAte 10 08 6 19 8 1j8 14 lii	 61 30	 8 91 l	 89 
227	 230 3 Red	 lte	 Beddingli8 1 230	 235 5 Red sl to	 Bedding 50° 1 10 hO 53 13 140 53 235	 2140 
2140	 '21j5


5 Red sl te	 ie soall p1	 1 isa g	 iidd	 Beddi g 145° 10 148 37 U 68 3 07	 01 20	 11 11 1 78 


2145	 250


5 


5


Red slate	 A litti cliert	 sos isanganese xid	 B ddi g 35 


Red slate	 Bedding 50°


11 614 


9 92


3 31 


06


20 96 L 53	 51 28	 19 18 
16 liii 
9 92


Ii 19 
3 147 


06 
250	 255 5	 Red late	 6 of solid cli rt 0 quart 10 214 80 16 96 90	 63 80	 15 88 88 
255	 2^8 
258	 263


3 Red elate	 Bedding 148°	 1 13 36 6 62 33 36 6 62 
5 Red	 1 to	 Reddi & 145 21 28 1 30 17 12 1 Iii	 59 26	 18 38 1 38 263	 268 


268	 273
5i 
5.


Red	 1te	 Bedding, 1i8° 
Red late	 Bedding 53	 do vage 27


16 96 
8 72


18 
12


16 '96 
8 72


18	 - 
12 Averge 


273	 278 5	 Red	 1 to	 Ssoe. het and,aangan	 alde	 Bedding 50	 clea	 ge(?) 25 12 09 2 92
1391 
12 00


118 
2 92 


3' 278	 283 54 Red and gray' slate 15 76 66 21 28 3 0.9 53	 6	 20 15 2 55 -283	 285 
285	 290


2 
5


Chert 
Red slate	 Sane chert	 little wanga4eae	 xic1.	 cliert	 1 te coot Ct. 100


6	 2 
22 21i


14 2t 
10 32 21 60


6 72 
3 07	 514.014	 21 76


I	 26 
l	 93 (almost	 ertical) 


290	 295 5 Red slate 23 52 12 61 22 hO 3 66	 148 22	 22 hi8 I 30 295	 298 
298	 301


3 Red slate 20 140 2 72 21 12 2 52	 51 08	 20 73 2 63 
Average,,,


3 ROd 1 t	 Bedding 148° 15 66 2 13 18 72 2 29	 58 614	 17 08 2 20 
301	 3Ohi 3 Red slate	 Irregular beddi g 2h	 hO 1 149


13 17 
2hi h0


3 hiS 
1 149 3014	 307 


307	 312
3 
5


Red 1 te	 Bedding 50° cleavage 30° 
Red slate	 6	 cli rt at 312


16 214 2 01 16 2hi 2 01. 
312	 317 5 Red and	 1 tes


114 140 1 65 20 08 1 8	 55 60	 18 Oh 1 80 
317	 320 3


gray 
Red 1 to san chert	 Bedding hO


10 140 
21	 16


2 36 
2 06


16 96 1 53	 59 72	 15 86 
2h 16


1 67 
1 06 320	 325 5 Gray slate	 Bedding h5°	 ,' 10 hj0 2 13 15 Oh 1 lhi.	 67 2'8	 114.IiO 1 28 A rage 


325	 330 5
'-. Red si to	 Bedding 650 22 140 68


1816, 
22 h0


156 
oB 330	 335 


235	 3hiO 5
Re sl to	 Bedding 145. 
Red si to	 Bedding 145°


19 814 1 33 15 8hj 70	 61i 28	 '17 80 1 01 
31i0	 3145 Red 1 to	 Beddi g 20


23	 6 
19 92


1 h1 
145 26 2hi


23 28 
h5	 hi? 140	 21i 78


1 141	 - 
hiS 3145	 350 


350	 55
5 
5


Red slate	 Sane chert t 350	 Bedding 14a 
Red


1	 20 1 06 19 20 1 06 
355	 358 3


late	 Bedding 35	 16 6h 
Red 1 to	 Bedding 35	 "1


1 02 16 32 30	 60 86	 16 146 61 


358L 	 360 
360	 362


2 
2


Gray late	 so red si te chekt	 Bedding 35° J hi 72 1 18 lIe 72 1 18 
362	 366 hi


Red late	 Bedding 140° 
Red 1 to sos gr y late t 365	 Bedding red late 35° Gray si to 25


20 32 
114 148'


hi5 
60


16 00 53	 60 142	 17 11 
114 148


51 
60 Average 


366	 367 .1 Dark red slate and chert.	 •	 ;	 .	 5	 5.	 5 5' ...... .
19	 15 86


5	
.5. 


367	 372 5 Red late	 Bedding hi5° 1 ill 61i 1 37
5


1,h4 614 1 37 372	 377 
377	 382


5 
5


Red si t	 sane cli rt 
Red late	 F ld d b dding ant	 I folds 50


22 214 
25 92


76 
2 13


17 92 
18 72


'1 06	 60 80	 19 06 
1 61	 57 02	 21 lii


98 
1 78 382	 387 


387	 392
5 


'5
Red late scm cli rt	 C y slate t 385	 Bedding 50°


• Red
18 56 1 hS 18 56 1 1.5 


Aerage
and gray slates 4 sane chert... Bedding 145°, clein'age 200. 16.148. 1.30	 . ' .:	 •	 16.148 1.30' '	 ' 


110	 392	 252 Aver go I r h is 1785 
16 55


1)8 
1 77 
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Associated with the manganese minerals was a reddish-brown ganguo • It 
was moderately hard when dry but became soft and slimy when wetted. This 
ganguc consisted of extremely srnl]. quart particles in a mixture of iron 
oxides, clay, and other silicates • Also present in some of the cores was 
a dark, bard, slaty material. 


Core 1 was divided into 5-foot sections, rttor split longitudinally 
into two equal and representative fractions • One part was stored in the core 
library at Fort Sno iling for reference purposes, and the other was crushed 
dry to minus-lO-tiosh. Each section was sampled for assay, and. the rejects 
were used to prepare a composite sample of the entire core. 


The crushed rejects. of each of the other cores were combined to form 
composite samples for the individual cores. This was done by splitting out 
a representative fraction of each section of core • In sections whore the 
core recovery was less than 90 percent, the core was supplemented by a 
fraction of the sludge recovered from that section, 


One sample was prepared by combining the crushed rejects of holes 2 to 
7, inclusive, and omitting the drilling sludge. 


The material used. to make the various samples is shown in table 1. Also 
included are the iron, manganese, and silica assays of the composite samples. 


Iron assays ranged from a low of 11.56 percent in core 2 to a high of 
11I..96 percent in core 7. The manganese varied from a minimum of 1.98 percent 
in core 2 to a maximum of 3.60 percent in core 1. Drill core 2 contained the 
smallest amount of silica, 142 .10 percent, and core 7 contained the greatest 
amount,. 52.6 11. percent. 


TABLE 1. ComposIte drill-core an sludge samples 


Footage. 
Interval Core As	 percont 


nunbor Length. From-	 T5 Ir garLs Silica 
1 166 332 i66 U.79 3.60 
2 150 1i27 277 11.56 1.98 112.10 
3 1	 175 311.0 165 11.96


, 
3.08 52 .50 


160 356 196 ]3.3li 3,311. 1i887 
5 155 335 180 13.18 3.146 11.5.77 
6 138 299 161 12.21 3.30 5l3 
7 157, 325, 68	 .'V.96 262 52.61k


Table 3. ccita1ns valuable and interesting information. For Instance, the 
waste overburden is fairly uniform in thiclioss and averaged about 16o feet. 
The depth of the manganese-bearing formation is fairly constant, with an 
average value of 170 feet. Distribution of the manganese in the deposit is 
consistent and	 . Thccluding drill hole 2, the average manganese content 
of the formation is 3.2 percent. 


The drill core of hole 1 was crushed to minus-lO-mesh size to assist in 
accurate sampling of the rnateril for cheinica 1 analysiS. AS the reje cts of the 
other cores were cnished to niinus'.8-mesh size when receIved, they were kept at 
this size in an effOrt to prevent prothction Of an excessive amount of fine - 
sized manganese, which would be lost during the washing and des liming process. 
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-8+28 
-28, +100 , '."	 19.3k. 
10Q +200' ' 9.Q'. 


-200	 ... .	 30.9.., 
Composite '100.0 


. 8	 +28.	 '. i:	 26.9. 
?8 +100. 162. 


-100 +200 14,6 
-200 12.3 


Composite 100,0


11.05 
12'.8o' 
15.0!,. 
11.96 
32.03 


i4.o5 
15.86 
18.03 
14.71 
15.20


2.89 
4.09 
5.46 
2.li 
3.12', 


.2,38 
.'3.O9. 


4.12 
2.14 
2 .6 


7


-	 3 .7.5 .	 37.8 
20.5 :25,3 
11.2 •:157:.. 
.30.8	 1 21.2': 
100,0 100.0 


24.9 '
.  


16.9	 ... .18.9
W S 


17,3 $	 22.6 
40.9 1	 .	 34.3 


100.0	 100.0 


All .samples were sc±eened. dry:'in; a Bo..tapma.chine :: ôr. .'i5 : '. minwtes,'. Each 
screen fraction was :e.ghed and assa,red for iron and. manganese. 


The. data obtained fox' the screen. ana1yes 'of ;.the crushe&:' drill o's'. 
are shown in table 2. ..	 :-: .;	 ..	 .	 .. 


TABIE 2. - Screen analyses :ôf.cxi.shed	
1.' 1!	 '  


Corej	 .' 'fWèighL-f	 .Ass..:pèróént' 
No. 


lb


2 


'3 


,1. 


5 


I 


Prod.uct prcnt
., 


Iran
-.	 .	 -r !anganese Iron 


55.8


- (angenese 
"' 67.8 -10	 +35Mf 124 [	 1'.38 


.35 +100 16.?',. 12.351 .403	 .J 16.8 15 
. l00 +200	 1 6.0 12.51 3.70 1	 6.4 6.3 


. 200 3.6 10 Go 1.10 1	 21.0 7 4 
Composite 100 0 11.82 3.5]. j	 100.0 100.0 


-8	 28 . 	 .	 ' 4.7 '10.52' 4i. 1. 
28 +100 21 7 11.21 2.41 21,0 28.2 


-100 +200 7.5 13.26 '"2.61i. '8.6 
-200 25,1 13 •3 4 ',,	 . 1.2 1'. '28.9	 1 .	 ." 16s8	 ... 


Composite 100 0 ii.8 f	 1.86 100.0 100.0 


-8	 +28 33.2 11	 6 3.92 32 44.1 
-28 +100 21.9' 1	 '12.33 1' .3.38	


:. ' 22.9 '25.1..' 
-100	 +200	 ..............9.4 ]A.1i7 .....3.88	 .....U.5 . '.12.5 


-200 35.5 10.99 L.52 33,1 18 3 
Composate 100,0 11.80 2.95 100,0 100.0 


..	 +28 I'.3	 5 12.39 3 36	 1 41.9 '.3 .3 
-23 +100 22,5 1	 13 64 3.L 23.8 26.1 


.-100.+200 .	 7.5. .14.88 1.'	 5,44J: •37
.


,	 .12.2.'' 
200 26.5. 32.55. 2.3!'.	 . L';.25,6 ..;..	 184 


Composite	 ' 4 100.0 12.881 °°,° ].000": 


-8	 +28 42,1 32.35 3.47	 I 39 5 44.1 
-28 ^100	 . 22,Q.,: 14.64 '.. :24.5 2.L8 


-100 '+200	 . 10.1 16.25 5.10 12.5 
-200 25.8".. 11.96', 2.38' '23	 . 


Composite 100.0 13 15 3.31 100.0 100.0 
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•'	 The "restilta of the creen.atia)rses hf that the. p1ua200:.rnesh fra'ctions 
of each sample:'assayed highe'r:jn maanese.and• contained a. larger amount of 
the manganese than the minus -200-mesh fractions, yet the minus -200-mesh 
mater±ai. :contained 'too mu& nianganese t'o-be di.s rded.' The excessive amount 
cf fine material of high manganese content rQbably was due to. the presence. 
of the drilling sludge.	 :	 '' .	 . 


Yny method of washing andd&èlithing we're tried, but the -best results 
were obtained by agitating the xnteria]. at a high pulp density, diluting the 
pulp, allowing the solids to settle, and removing the slimes by siphoning. 
All slimes removed were finer than 200-mesh,	 -' 


The weights of the slimes varied from 36.7 percent for core 1 to 52.8 
percent for core 3. In the other cores, the slime losses were aimost equal 
and averaged 142.2 percent. 


Ivhnganese losses .n the slimes vere:. high for all .cores except No. 
S 1, 


which indicated that the fine manganese present in the drilling sludge was 
removed during the des ]..iming process. 


It is evident from the results in table 3 that a large amount of gangue 
material can be discarded by washing and des liming procedures. Such a method 
however should be used, only on coarse material that contains relative].y 
small amount of minus -200-mesh manganese minerals. 


TABLE 3. - Results of desliming crushed drill cores 


e	 "	 Weight -	 ASsay, percent	 Percent of tot'l 


	


ITo. Product	 percent - Iron	 ?.angnese	 Iron '1'nganese 
1	 Sands.	 j. 63.3...112.148.	 14BT	 68T.95.l 


S limes.	 . • 36.7', '	 10 .0	 .49	 31.8	 4.9 
Composite.	 l0O.0. 11.58 ', .' 3.65	 100.0	 100.0 


2 Sands.	 58.7	 2.414.	 2.76	 63.1	 81.& 
S limes	 41.3	 10.31	 .87	 36.9	 18.2 
Comiosite, L ioo.o'	 11.56	 1	 1.98':.	 loo;o! .j000. 


'H	 .. 


3 Sands	 47.2'	 13 65	 4.96	 53.8	 76.0 
S limes.	 52.8	 10 45	 1.40	 146.2	 24.0 
Composite.	 100.0	 11.96	 3.08	 100 0	 100.0 


14. Sands.	 57,8	 14.37	 4.80	 62 3	 82.9 
S:limes.	 . 42.2	 . 11.92 ..	 1.35	 37.7	 ' 17.1 
Composite. :. 100.0 ' 	 13 ,31.	 3.34	 100.O'• •. 100.0 


5 Sands.	 58.5	 15.42	 5.20	 68.4.	 . 87.9 
Slimos.	 j. .,43..5, '' 10,02	 . 1.01	 31.6	 .12,1, 
Composite.	 100.0	 13.18	 3' 46	 100 0	 100.0 
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TABLE 3. - Results of des liming crushed drill cores (Cont.) 


No. Product
Yeigh	 - Assay, pè6ent' 
percent	 Irán	 'njáñese


Percent of total 
Iron Manganese 


6 Sands. 58 2 13.08	 5 16 62.3	 90 9 
Slimes. li.l 8 11.00	 .72 37.7	 9 1 
Composite. 100 0 12.21	 3 30 100.0	 100 0 


7 Sands, 556 16,15 60.0 
Slimes. Iili..1i. 13.17	 1.0k f	 40.0	 17.6 


Jcomposite, 100.0 111.96	 2 62 __ 100,0'	 100 0


When drill..core 1 sample was received, the oi]y gravit concentration 
equipment available was a. laboratory concentrating table. 


For these tests, trte deslimed. minus-b-mesh material was crushed to 
minus -35-mesh size, deslimed, and classified 


•	 Results of the table concert ration and. the data f'om the des liming 
operations are given in table 1+,	 ••	 ••; 


TABlE 4 - Thole -concentration test on core from hole 1 


Ueicht- ____ Aisa,percent	 ercent of total 
Product	 percent	 nganés	 SI1Iè	 lion Manganese 


Concentrate: . ..,.. 1 :8.8	 22.40	 2'i..55L 13.9W116.9 1' 6.2 
Middling ........!	 6.2	 i6.o	 •'6.8l	 •8..'7	 .	 .12.7. 
Tailing .......,...	 24.0	 10,67	 1.25	 21.9	 9.1 
S].imes ..,..,...,,.	 '6i ..o 	 i0.07	 .701.	 52.5	 13.0 
Composite , .... . 100.0 -	 1169	 3 31	 1l00 .0	 100 0 


A table concentrate representing 8.8 percent of the original feed. weight 
and assaying 22,110 percent iron, 24.5 percent manganese, and 13 98 percent 
s1],içt was obtained. Manganese recovery in the concentrate was 65.2 percent. 


The middling product, which was given no a.dditiona1 treatment, assayed 
6.8]. pecent'manganése,' contained l2i7 percent of the total manganese, and 
represented . 6.2 percent of..tbe weight. 	 ,.	 0 


A tailing with a weight recovery of 214.0 percent and assaying 1.25 per-
cent manganese was discarded. 


The 1rgst amount of material, 6i.o percent, was removed as slimes 
and, assayed 0.70 percent manganese.. Only 13 .0 percent of the manganese 
was lost In the a limes 


Results of the table-concentration tests indicate that a good washing 
and des liming procedure followed, by table concentration of the material 
would produce a concentrate assaying about 25 percent manganese, 15 percent 
silica, and containing about 80 percent of the total manganese 
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For sink..float tests on holes 2, 3, ii, , 6, and 7, the plus'.lOO..mesh 
deslimed core samples were sized into sour screen fractions xninus-8.. plus 
lli.mesh, minus.11.. p1is ' 28thesh, minus 28 plus	 minus -48.. plus. 

lOO . mesh, Each fraction was treated separately in acetylene tetz'abromide 
with a density of 2.95. 


A definite separation 'of the manganese frcm the gangue m±ñem'ls was 
obtained for each screen fraction, The :cink portion of each.fraction, 
however, contained an excssive amoiuit of silica. ' At the same time, the 
corresponding float portions contained'too much manganese to be, discarded, 


It is apparent frcm the results of these tests given in table 5 that 
the manganese minerals are 'not completely liberated in the p1usl0'0..me'sh 
particles, To obtain an acceptable concentrate, the xrtèrlal. must' be ground 
to at least 100-mesh. 


As it was believed tIat flotatlo would be the most' efficient, method of 
concentrating the ndnus-l0O-mesh minerals, no other gravity methods of 
concentration were studied, 	 '	 ''	 ' 0 


Flotation tests made on the desliined drill cores produced concentrates 
that assayed 20 percent and higher in manganese., 'Uxfortthate1y, the xtangaxiése 
reooveries were too lo to be acceptable. 	 ' , ' ,, 


It was thought tbat the low manganese recoveries ere caus.ed.bythe... 
failure of the extremely fine manganese particles in the sludge to float. 


To overcome this obstacle, it was decided to prepare a sample from the 
remainder of the drill cores and omit the drilling sludge. 


This sample was then washed n a 325.mesh screen. '.Theminus325..mesh 
fractIon assayçd only 0.35 percent manganese. Dis carding this portion removed 
Ji7,8 percent of "the weight and only '6.8 	 ceiit f the total manganese., 


TABLE 5, Sink-float tests n des limed and sized crushed drill cores 


Core 1Screen	 '	 '	 ight	 Asay, eent	 Pcent of tot'i 
No. 1 fract1on , Product	 percent J Iron Jnganee Sill ca 1 Iron nganese 
2	 -8 +14M 2 .95 sink	 21,3	 26',Lg)1	 l3.76 2].,68 i4iç0	 7ff,5" 


2.95 float	 78.7	 8.80'. ,:,.l.00 '': 	 '.55.2 '. '21.2' 
Composite	 100.0	 12,55	 3.75 .	 lOOiO 100.0 


	


8 2.95 sInk	 18.5	 27.37	 12.68	 1.39 30 ' 
2.95 float	 81.5	 .8.23	 .96	 57,0 . 24.9 
ComposIte	 100,0	 11,77	 3.13	 100.0 100,0 


I -28 +1i8	 2.95 sink '	 25,0	 27,91i .	 14.40 '. 18.59 '.2.9'	 8.'8.:' 
2.95 float	 75.0	 8.3].	 1.00	 hi.7.l	 .17.2 
Composite	 100.0	 J3.22	 4,35	 100.0 100,0 


	


+100 2.95 sink	 36.6	 26,97	 15.16 1 17,54 66.3	 92.0 
?.95 float	 63.4.	 7.'9l.	 ' : '.76 •	 ., '33.71 : '	 8,0 
Composite $ 100.0	 1i.88	 6.03	 '	 ' 1100.0 f, 100.0 
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TABLE, 5e - Snk.-float tests on des j med. and sized. crushed 
dril1 cores cont.) 


d


Core 
No.


Screen 
fmcton


''	 ' 
Product


Weig1t-' . 
percønt


!.	 Assay,,, pércént' Percent of total 
!rnnanese S.Uca Iron 1vianese 


3 -8 +14t5 sink 11.3.8 20.l 23.52 19.411. 60.1	 95.6 
2,95 float 56.2 10.58 ,81i. 39,9	 4,14. 


Composite 10.0.0..	 . - 14.93 10.77. . 100.0	 100.0 


1k +28 ?95 sink 32.5	 .r : '21,16. 20.96 ].94O 55J	 92.0 
2,95 float 67.5 9.61 ,,8&.. 43.5	 8.0 
ComposIte 100,0	 .., 7.14.1. . 100.0	 100.0 


28 +148 2.95 sin1 '	 31.8 
68.2


24.3l. 17.24.' 
.60


20.18 60,91.	 93.0 
2.95 float 7.27 39.3i	 7.0 
Composite 100.0 12.69 589 lQ0.0	 100.0 


-148 +100' 295 sink 1	 ,	 .., .2423 .:	 .15,80 ! 22.11 72.61:	 94.9 
2.95 float 53,1 8.08 .76 27.41	 5.1 
Composite 100.0 i.65 7.81 100,0!	 100.0 


.4 -8. +14M ,295 sink 43.2	 . '2374. 9.Q4 1	 l9.'8l 61.9t	 89.1 
2.95 float . 56.8 - 11.14 .8,14.	 1 •' 38.1 j'.	 10.9 
Composite 100.0 16.58J 4.39 100.0	 100.0 


': 8M 2'95,ink.. . .33.6. 24.7i 17.68,' .i19.Qd 54.0	 93,4 
2.95 float 66.11. 10.66 .64 46.0	 6 6 
Composite 100.0 15,38 I	 6.36 100.0	 100.0 


5, 
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-28 +1s8. 2 ,.95'.ilnk 
2.95 float.


38.7 
61.3


25,19 '18.20...	 19.03 63.3	 914.1 
- 9.21 '.72 '.	 , 36.7.	 5.9 


Composite 'j. 100.0 15.11.0 .,	 7.k8.	 . Iioo.o	 100.0 


2.95sink
.	


33.7.. , 25.19k 17.36,... 1910:61.8 '	 2.i 
2.95 ficat 66.3 7.91 .76 38.2	 7 9 


•	 '.,	 ,,	 •1'
Composite 


'
100.0 
,.'.. 33.73. .......'. 6.35	 .	 .,.. 


....	 ..:....
100.0	 100.0 


-8 ,i.14M
•,.	 .... 


2.95 sink . . 39.11.	 :- 2 4.55, 16.28,	 19.90 .59.3	 . '9O.,8 
2.95 float 60.6 10.98 1.08 40.7	 9.2 
Compo'site '100.0 '	 '."1.32: ' . i'7,.06	 "' 1OO.0'	 100.0 


-14 +28.... 2,.95. sink
..
...	 34.5..	 J 24 .79! . -... 15.88 .1 19.96 55.1	 88.2 


2 .95,.float ...,65. io..6..,, .1,12,	 '.	 ...	 .	 ... 11.8, 
Composite 100.0 15.53 6,21 100.0	 100.0 


-28 +148 295 sink


......


36.3 25.92 33.56	 20 .914 50.1	 76 O 
2.95 float 63.7 14,70 2,414 49.9	 24.0 
Compos±te 100.0 18,77 6.47 100.0	 100.0 


-118 +100 2.95 sink 54.7 25.03 11.72	 23.78 67.9 4	 87,6 
2.95 float 11.53 t.14.29 2.00 3.1	 12.4 
Composite 100.0 20.16 7.32 1O0.0	 100.0







TABLE 5, Sink-float teats on deslimeci and sized crushed 
drill .cos (Cont,) 


core	 Screen 
No.	 fmctlon Product


ei1it 
percent


Assay	 rrcnt Percent oTotar 
In	 nanese bill ca iron nganese 


6 -8 +14M 2.95 sink 32.li.	 21.80 21,83 22,531 57.9 95.7 
• 2.95 f1o.t, 6.7.6	 7.59L j 112.1 14.3 


• Composite	 • 100.0 -	 12.191 7.41 100.0 100.0 


111., .i. 8 2.95. sinj	 . . 25.4	 23 ,58 . 20.12. 18.60 119.8 91.9 
• .	 .;. 2.95 float 74.6:	 8.08: .60 ,	 ,	 .. 50.2 8a1 


Composite 100.0	 12,O2 5.56 "' 100.0 100.0 


-28 +148 2,95 sink 35.8	 24, 147 19.04 19.07 62.1 92.7 
., •	 •.. 2.95 float. 64.2:,	 8.3,11:, .84 . 37.9 7.3. •


composite	 .. 100,0	 . ll1 .1Oj' 7.36
..,


100.0 100.0 


J48 +100 2.95 sink 50.2	 24.871 19 80 18.14 76.0 94.1 
2.95 float	 . 149.8	 •..	 79)'. 1,24 ",, 24.0 .5.9 


•	 ••• Composite	 •. 100.0	 "j'16.142 '10.56 100.0 100.,0 


7 .8 +11*1 2.95 sink 314.,6	 21.211 17.08 20.241 6o.6 92.2 
2.95 float 65.14.	 9.37 .76 39.11. 7.8 


•	 ..	 '	 . Composite ........100.0	 15.54 6.41 .	 '' 100.0 100.0 


' -14 +28 2,95 sink 28.9	 27.94 14.84 21.63 1S4 88.8 
295 float 71.1	 10.74 .76 148.6 11.2 
Composite 1CO.0'	 .15.71 4.83 100,0 100.0 


-28 +148 2,95 sink 31.11.	 28.18 13.60 23.36 49.7 78.8 
.2.95 f1oa	 . 68.6	 ..	 13.08 .	 1,68 -	 . 50.3 . 21.2 .........


• Composite 100.0	 17.82
. 


5.142 " '100.0 100.0 


J18 +100 2.95 sink 11.9.0	 26.73 11.92 26.60 71.2 91.7 


1 2.95 float 51.0	 10.142 1.04 ; 28.8 8.3 
• .Compeslte .100.0	 18.11.1 6.37" 10O.0j 100.0 


La table 6, the results of the washing treetment are given. 	 nganese 
content was increased from 2.148 percent to 4.142 percent. 


CABLE 6. - Results of .shing• composite drill, cOres on .325.-mesh ......... 


Weight-	 Assay, ercent'	 Percent of total 
Product	 percent	 I ron	 anganese Silica	 Iron 1.nganese Si1l ca 


ir	 o o	 ,h	 1 b	 ho r	 ct o	 )	 co a rjj 
325,,.


.•. 
47.8 12.50.


. 
.	 '	 •3.5


.	 .'	 •	 : 
51.66	 .	 . :44,3.	 ..	 6.8	 j	 11.9.1 


Composite,. 100.'O 13..5JiT • ..	 2148,'.	 1:: 50.31. 100.0:.	 .,	 100.0	 '100.0 
Eeads	 . 100.0 3353 2.511.	 : .11.9.72	 ..	 i	 .


.A series,of flotation tests vas' . ade on.the,.waslied sands.. .onditions and 
reagents were 'áried Lm.ti],.accéptab1e':resu1ts' were. obtained..:..: 
53514	 .	 .	 •.:'22...' .
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The best manganese recovery and selectivity were obtained, with an 
emulsion of reagent D.1142, a prqduct of the: Armour Co • and reagent RC..1336, 
a product of General Mil1s Stage grinding to minus.200 . mesh and floating 
at a 'u'lp. density of about' 18 percent solids also 'lmproved the:.flotatio1 
results.


ganeserecoveries':in the rougher centrate variedxm a low of 
81.6 percent;to.a high f 95.6 percent, Under' the sanié conditions, a±'ter 
cleaning. the y rougher çoncentrte. twice the c1eaiér concentrate "t'anéd from a. 
maximum assay of 23.87 percent manganese to a minimum assay 17.77 percent 
manganese.	 .t	 .	 .	 :.	 ..' ...	 .	 ....	 •.	 .	 2,•	


,..' 


The conditions and. results of one of these tests are given in tables 7 
and 8.


TABLE 7. Flotation of manganese minerals 


Assay, percent	 Percent of totaT 
number Produc	 percent ThônMangthié6e 1i' Iron Ynganesè S11i 


52-01.81•s,Cleaner ' 	 V.	 • . 	


•!: ' 	 '. .. . . . 	 V 


.1 .conc, .:	 '11.8.' .19.09. 23.23	 16.614.j 15.8 1	 .61.5 
52.0l.82. Mi].ing	 :.	 ..	 .., ,	 .'	 . ,•.,	 - V , , 	 • 	 ' 	 . 	


. 


No. 2	 li.4	 211.i7. 11.59	 7,li.	 11,14. 
1Middling	 I ' 


No. 1	 15.1 20.911	 14.611.	 22.1	 15.7 
52 ...01.811. Rougher	 . 


tailing	 68.7	 11.371	 .711	 511.7	 11.14. 
Composite	 100.0	 lli..28	 li. .146 I	 100.0	 100.0 


________ Heads	 100.0 ' 11i.50 ' 11.142	 119.08	 - 


TABLE 8.. Reagents and conditions used in flotation 
of manganese 'minerals 


V	 'Reáent, pôumids per ton 
____________ Soda ash 'ietso Calgon RC6 D1TL2 
Rougher f1oat.. '	 2.0 1 1.0	 0.75	 1.50 
Cleaner No • 1..	 1.0 I 
Cleaner No • 2..	 1.0	 V 


Ib.ta in table 7 show that 68.7 percent of the weight was eliminated in 
a rougher tailing that assayed 0 ,714 percent manganese. Only 11.14 percent of 
the total manganese was lost in this product.	 V 


After the rougher ccncentrate was cleaned twice, the cleaner concentrate 
assayed. 19.09 percent iron, 23.23 percent manganese, and iS,61i. percent silica. 
The middlings were flot given any additional treatment. Also, it was, 
impossible to conduct any locked flotation tests because of lack of material. 
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CONCLTJSI OTS 


Investigations to date indicate a stibstanta1 tortrage of low..gmde 
manganese-iron formatioii inthe area, covered by this report.. Beneficiation. 
studies to date by the Bureau of Mines, private mining interests, and by 
commercial testing. laboratories have shown that a paitial .concentrnte can 
be made by si.mple waslung methods. The results of testing to date indicate 
that it would be feasible for a commercial plant to make a product containing 
over 20 percent manganese, about 20 percent ron, and about 16 percent silica, 
however, grinding, des liming, and flotation would .be required to attain. tese 
results. 


A product as described above is not suitable for aking fercrnanganese 
direct. It could, however, be used .n several chemica1leaching processes 
that have been considered for producing manganese metal. The product would 
also be useful for upgrading the manganese in iron ores deficient in manga-
nese or for smelting t spegeleisen, 


Further dri.11ing northeast and southwest of section 23 could indicate 
additional reserves of a similar type, Additional work in outlying portions 
of the area might indicate blocks of ore of s.Liniiar..grade manganese.


••••.	 .':,	 ..:	 :	 :: 


..	 ••	 -	 .
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mt. - Bii. of Mines, Pgh., Pa. 
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UNITED STATES

DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS ADM I NI STRATION 



WASH INGTON 25, D. C. 


*. 1li
	


Hayden, Preeint 
Ghee•ta1s 
s88 )4&disofl 
New Zork 22,	 Zork


Rez Docket No. L& 3829X 
Utah Conetractjon 


Aseociats - - 
Secticn 23, T. i8L, R. 27 W. 
Ajtkjn Countv	 mnantk 


Dear *'. Hayden: 


Reference ikniade to youx conveation with our Iron 
ar &ro.. AUoyB Divisn on 1*y 15, ]$ when you asked us to 
reactivate the subject a1ication, whh has been held in 
abeyance taos January 30M952, at t) request of t Utah Con etruction


The above explorat 
to d erm41 e to what extent 
suit current ooxjtjone, 
items which can, be called to


is now being reviewed 
will be required to 


y noted, however, three 
ion at once, as tollci.e s 


1. There is	 of tasajraent of the lease of January 1, 1950, trim Tintic Stprd l4tping Coqany, 
Nellie B. Mining Coiy, Rubert E. ard, Harold E. Raddata, 
and WilUiem 14.	 to the Utah	 Ccmp	 $iz 
Copies of such as gtent wiU be requirl4. 


2. In lief of the Lazrl3.crd's Suborditon Agreement 
which we tormer used we shafl nued from the '*4ck Corpor.. ation six COpi^8 of Cner'e Consent to Lien, fothicb we 
enclose forms' This should refer to the lease dabd January 
1, 1950 to Kay Todd, Sinclair B. Todd, Edward P. Scá.lon, axI 
Prances Sca3,lon arxl the successive assigxrnents







1 .	 I 


3.	 ol leo a a it 
opti agreent indicate that the propertr s be 
section 23, 'r. 1,3, . 27 Aitkin County, l.rm. 
be corrected to ind.cte that the property .s Lote 
section 23, T. I N, It. 27 W. Aitklxi Comty, !4.tnn. ( 
appears imder the title o the aap 'Proposed NaE;aaese 


$iflce?eiy 


.Pdminiatrator 


Co to	 t.at Cnftzction Cpcny 
Jsociates 


I	 tgoI17 Street	 0 


arx Fr i3C0 1, Califorrda 


Rutledge/Martin/Kane/foe 


cc:
Code 1-iOO 
?LRg.Y 
Adm. Reading File 
N. 3. Néleher, UBH 
N. D. Crittenden, USGS
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UNITED STATES

DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS EXPLORATION ADMINISTRATION 


WASHINGTON 25, D. C.


/ 


Utah Construction Oornpai 
and. Associates 


1 Montgomery Street 
San Francisco Li, California 


\	 Re: Docket No. 18 - Manganese 


\	 Section 23, . 48 N., R. 27 W. 


\	
Aitkin Coy, Minnesota 


Gentlemen:	 / 


This wil\acknowled.ge your lett/ of April 23, 1953, request-
ing us to hold. yourplication for eplation assistance on the sub-
ject property in abeyice until you. hav/ secured. a development and/or 
production commitment kom the Governint. You also stated that you 
plan to submit a reviseapplication/hen you reactivate this proposal. 


The referenced. a licati was made J'u.ly 2, 1951; an amended. 
program was submitted. in A	 t 1 51 and. the application has been held. 

in abeyance since shortly the a ter. We wish to cooperate fu.11y in 
the matter of allowing ample ti for the submission of a revised. pro-
grain, but if the revised. progr	 not submitted. by June 30, 1953, we

WI].]. then remove the referenc. d app ication from the active file and 
consider the matter closed. 


If the subject dfcket should 1closed for this reason, however, 
it would be without prejutice, and. the inrination contained therein 
would still be avai1ab1e,n the event that revised application should. 
later be submitted.	 /


Sincerely yours 


Administrator







Re: Docket No. A,29 - Manganese 
Section 23/ P. 148 N., R. 27 W. 
Aitkin CoAnty, Minnesota 


S	 •00 


UNITED STATES

DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS EXPLORATION ADMINISTRATION



WASHINGTON 25, D. C. 


Utah Construction Company 
and. Aociates 


1 Montgomer\Street 
S.n Francisco 14, California 


dentlemen:


Reference is ma e to your 


assistance at the subject p perty. 


and requested. that if you were o 


ssistance, it would be apprec' t d. 


fenced application inasmuch	 your


cation for exploration 


March 30, 1953, we wrote 


nger interested in exploration 


if you would withdraw the refer-


oposal was contingent upon a 


Defense Materials Procur,,^Ient Agency c&ktract. To date we have had 


no reply.


We wish t cooperate fully in the atter of allowing ample 


/ time, at ii' we	 not hear from you by May 31 1953, we will then 


remove the ref renced. application from the activ ' \ui1e and consider 


the matterAosed.. 


//	 Sincerely yours, 


Administrator







UNITED STATES 


DEFENSE MERALS EXPLORATION AD NISTRA11ON 	 Lf 
WASH INGTON 25 D C	


/ 


	


ir	 0 


1o;	 The 


G1 .	 frii* 


.izb,ject:	 ckt )o. 2I 
i.ctn 3, 
Aitkev. 


. I&C1$	 iqflo tOdLy to aak if	 i*i ror 


e.1ortit2ôn had bo*x 1rowa 
•	


inru V.t they had not bten ?ovn. 


He	 *. Zouha4 tc]4 him that 


rg tUncI !tt4 en	 rfly froa,


U, ;. irri, 


GC$elfridgo/pa 3.4-53 


ocs Mni1 & Filec 
Mmi. 1eading I?ile 


'a1frid 
Mr. Mitin 
Mr )4ittendorf







S 
/	 II / 


JUL 3' 1952 


1tEb f nstrtetim Crn7 '; 


aiL	 ctt'ce.	 , 
i )$ntgomnry Street	 .' 


r*netse*, Ctttfrnt*	
.,. 


s, ock*t b. 1829% 
stttz 2, . 49	 L 27 i. 


ttkiz Ccaflty tn.nest* 


G.ntie*eA:	 ' 


Several months b&ie pnced siuce ). 'beerósl.y of yu*r 


wr 'ast n. t)	 ff Ice, at btb tia* be iMtc&%ed 


t*tez$1on to sttt n aende	 1ttat3*. W* v1ô ilk.. to cleat 


our 'I1es nf thr	 )M oek'ta	 oist1le. ¶i13 ou 


1esce tnThr*i u w)etb,r or not you I*t.nct to woceed v j t t 


plic*tic*t "e	 creeti'ite	 tn ttc* y at yozr laruest 


.flYenjk3flCe.	 :


51zeer'sl yors, 


LB 


. C $eltT4, Cbt*f.;	 ' 
rO* si6 1errO.Uo7 ivist' ' 


GO$eUrid.: Is 7/2/,2 


CC: Ad*it. Readi 1il* ' 
Docket	 ' '	 '	 .'

G. C. e1fridge 
N.	 . MeloIer, USIM	 '	 ,.	 ', 
)' 1' Crittenclen, tJSGS 
!'telt Teaa, Region 5







I
DPA*TNT 0$ '1U UTIIZOR



Dursau of Kiias 


Tibzi*ry 32, Z92 


Kr. Ge O• 5. idi,,AOtt* Chief 
Iron *a* ?'rre-A3iay Diyisj.* 
Defense Ktas1s AI*iidstrstte* 
United states Dept. el the Zaterior 
Yasht*Øo* 25, D. C.


I.: Docket Jo, DKA 3829X *iaanocI 
sac. 23?8, LI. 27W 
Utah Ceistruption Co. aM Asøoøtates 
Attken County, Kinnesota 


Dear Kr. $.lfrt4S: 


A proràse r1ort so.trj the results of teats aad.a on the 
Mltjsnee on nif.rr.d to in the s'bjest tockIt ha. bean started. 
As ft vii]. be soneti*s bsfers £4 is •.plet.d I b.li.vs it is Mvii-. 
$b]S to lent 70U a brief sary of the results of. thu work. 


Kiners] £mssis tests hat. been aids * a total el 
4tae*4 trtfl sores fur*tihid by the Ki*taj Ditision. !be exact 
location of eseh drill hole nay be fonat in the ft1.* of the Burau 
el sines Washiniton, 1). 0. 


The iron.a*nnie. fornation u the aria trilled vie quite 
srtsb1e in cenpositten as retailed br shesical ana]i*ts of the drill 


cores. Cere rocov•ry was irregular sad in theSe t*staness whine the 
recovery was tees than 90 poresut, slu4gu fron the ho]. was included 
in the cosputte sup].e prepared frea eaeh acre. This typ. of eanp3s 
is suitable only for priltainary at*.rsl dressing studie. sad should 
be s*1aie*tei by ty.neh or pit suplsa if an accurate estinate ef the 
atnersi dressing prOlais involved are te b* detenatned. 


Partial ans3ysis of the saipesite sempl.I ftre is fóflevs: 
Assay, persent 


D.D. KoleJbq	 5*	 1. 


	


3.60	 n.e 
2	 3.98	 .11.56 
3	 3.08	 11.96	 52.5 
li .	 3.3k	 .13.3L1	 Z8.9. 
5	 3.116	 13.18	 45.8 
6	 3.30	 32 2]	 52.] 
7	 2.62	 111.96







1.	 .0 
b first stup in urst* this *&t.riai wis a ila$. vas}i 


isg snd dssi4*t*g eperattin en th. at* 30 aseb f.M. $tuvv. ua1ses 
4 e1.v* that $ soft elnyey faotien ef t)&e torastion øo*tst4 less 


a*nmsns.e than the h*rer ainerals. The weight reover, aasgsnese 
rsIWV,17, 0*4 *107 .obt*tnsd en each vuhM aeneantrats o11ev: 


S 1•


• 95.3 5.5 15.2 
2 58.7 83.8 2.7 12.Z$4 52.5 
3 7.2 $.0 4.96 33.5 
4 p7.8 833 4.80 3.3? 50.6 
S 58.5	 . 87.9 5.20 15.42 45.5 
6


. 
58.2 91.0 .	 536 P3.08 $3.3 


7 55.6 82.3 3.88 36.35 53.8


The highest v•tght .reaosry, asoganese rsavv.r, a4 aangsn.s• 
aesop were •btsia4 fran ecimpasiti 1*. 3 which aeztsiaet as sledge. 
LU s3Wi rece,.re4 with the 4rtll core had bs.* s*bjseteI to owergriatiag 
by the tisasad drtU aM nOnbt.d3y nor. sgsaes. was 3t in th. wash-. 
Ing speratien than in the us$5 which sestataM no s3$ge.. 


taither pg$dtng of . the washM coae*ntr$ts$ or 'sands was obtained 
a coabinattøn of aiasra3 dr.uinj operations which included the tas 


of a *]asstft.r tub.. Deavsr lsborator Jig, Ytiflop table, heavp tensttp 
wedta ea4 froth flotation. Zn no tastasos 'as it possibl, to sop*ra$5 
the assasse fran the iron &ad silica to the dogrs reqntzsd for $ fine 
grade predact. Bewover, the results cw that a pro4't containing between 
22 *a4 26 p.r..nu nanganes., 13 to 15 percent iron, aM 11.5 to 33.0 p.re.*t 
silica nop be prsdsssd.	 .	 . 


	


soass of the hatted	 of sasple $iailsfle fran sash core 
these tests are only indicative of whet nay be expected Ond the results 
shouN be sonfirved by larger 10*15 tests as soon as acre astertal can be 
ebtaized. Prollatnary esulta hewemr are very eacauragiag for the predwa-
tion of $ aaz'ketsble aangeaiterm*s prodest aM a reasonable r.eov.ry at 
asagftnrn. The production of a firrograde produst will recatr. further 
treatunt by * leaching presses or by a duplex sasiting process. 
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. *ee, Thtef 


	


upIU*rØmIt Dtde,	 tas V 
, . 


Itt*1sM#1tI. *tIO


irn	 w 


c.tip ti.s a.. .	 ss.tsieo 
-.	 -I	 I. 


)I. fj 


	


Thte stfto. *Uretnn4, thet tb. ) t'41 pgt	 t*im of 
*egte* 1 to	 eot nj tools .* . im.o op. *fr'sI to to tb. 
- a-'


	


the rooLk øf *to tost *ró *oUsbt.. 	 *fl 
• *Poot*l0	 t'rt*	 of you wmot. 


*tmm2 y,,, 
( 


G. 0. fJq1tat4à, *ftu at.t 
Toi oot boo'Uq' t,tst* 


oos •. Iis.dta Pile 


i. 1ab, U$IK 
K4 D. rt*bsd. U*ØI 


	


ttoli ?ou , I	 S 	 • 



Ge 0. asafrU







Toi______ 


F, 3, Blekeinore 


3ubje	 Dot tiA ifl291,	 ema Manganese, timesota 
Utah Oonatr,icrtic* Gje aM Asnodatee 
Total 50,000.0O Cqv't. Share $17,5(X).00 (75%) 


The subject application a approved by uppy Division's 
latter of Septeaber 5, 1951 aM received by PEI) on the . 


Inasimich as 37CX),0O0 gross toz of nau it.rota tsrLa1 
Ma) sppeirs to have alres4ij been proven in this deposit, the 


additicmsl charn and oca'e drilling, ehaft sinking and drifting applied 
for sculd nat be justified S8 oxpla'etion eM *, T4.yden, a rsprssanta-
tive of te of the interests, ss so advised during a visit in your 
offios.


*. C. T. £, 13eardziey, rereaenting another interest a 
also advised that the apliaation could not be handled an ezplswstioa, 
bet that it night be handled as a ReeerehLQn, 


The facts are, that this zear*anjfara,* zt,erisl caa bs 
mechanically cQncentrat4d to it2s a oc*esntrata oontaining acre than 
20% Ma plus a luige percentage of ailtea. This concentrate 1d not 
be *zohantab1e, therefore it is propas.4 to treat it in am elaborate 
chemical plant, with sulphur dioxid, and pure orygen, under high prce 
sure (600 psi) t elevated t *ratures, so as to extract, It is ø3aiised, 
with high recovery, the g*nese In the foiia ct agsnese eulpható, The 
manganese .culr,hate is than to be sistered to reduos a very ws, ren 
table, ngane ode. It is plamnsed to recover a portion of the sulphur 
dioxide fran the sintering process for reie, 


XflMS3IOh an no pilot plant hen ever beon conotrustOd, or any 
plant operated, which would denoi*trate the cctrnrgia3. value of thin 
*'oaese, it is evident that the first øtep *u14 be to establish operating 
factca'a and cost data fcc' the ohemicel z'oeeseizg by operating a miniature 
of the plant proosod. 


The irobion is not to discover addiuioas. 1*sngax*if.roue mtoril, 
but to determine it it is possible to recover the anganea• in a zeerche 
table fa frcr the large proven reserves at a cost which vonid	 ti?$ 
the vety large ftxveatsnt, sesuning * C.	 A. purchase at 2O0,00 g. t., 

48% i$. beiia.







.1 
£ ben for reaesrâ aic*g tbeae lineø apectru t> bo the only 


føi* of Governmental asistanoe %ñdeh can be Jstifiod mader such oir 
o-. 


Other items to be considereds 


/	 l The propert)' not correctly described in the løase and " opton.


2 The primary leaeeee, Todd and 3callon, charg. the first 
snbleees rc ralty on ore shiwaeate which is from 3 to 6 ti that 
which they are obligated to pay the c*mer and require a '1aMn rqa1ty 
flve tiae that required by the miner, This appears unwarrented. 


3. The	 Co. and Asiociatea, seocw4 sithleasees, 
bLYO flat fi*'njshed 5fl7 eVidó	 thOU thdiy $t&te!1t and the eubor. 
dirtton agreeeent, that tha)r are (subub) leescea of the property. Copy 
of lease to Utah Coatructiøn bee not been tiWed. 


4, The grte of. 'e. 4rd on the subordii*tion agrent 
made directly to Utah Coi*trncticn Cc, r$ asociato dose not or2'reapond 
in title to that used In the primary lease, though the incUvfduals signi*g 
for the landlord are the àsne' &11ith instrt**ents, 


5. While the ap',lioants are 17017 oanp€Yte11t contractors, pert 
in earth iioving, the havo not fwnish.d evidence of their talent for 
oonducrting very intricate, novel aM oaaplex ahenical operations and ea 
timating theoretical oota thereat, 


Reomeiations 


Application to Inactive File,


P, B, Blalcemore 


PBBlajcemore/meh 
U.-27.51 
cc to: 1ports and Records
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0. 
• UNITED STATES	 t 


DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS ADMINISTRATION



WASHINGTON 25, 0. C.


N
FILE COPY 


SURNAME: 


July 17, 191 


Mr. AU.	 &ibject; D18J 
Vice President	 Re: Exploratióñ Loá 


Constyüctjo Co,azv 
' tôn 1ontgoery Street 


San 7r*ncisco, California 


)y dear Kr. Christenson: 


Receipt is acknoirladgd of yiu' *pplieàtion and 


attaeb*ents tor an exploration loan uMu' the Defense ?ro 


duction Act at 153.. 


The application wa astgd Dok.t uaiber i))t&1.1329X 


and referred to Mr. George Ho1deru, Chief, Manganese Briinth on 


July 11, l91. 


Zn ai tnture correspondenc. relating to your app1i. 


cation, kindly afer to DMA..l8291.


Sincerely yonrs, 


LANDON F'. STROBEL 


Landon . Stroel 
Rzecitjye Secr,etsxr 


L. F. Strobel:jc 
cc: Strobel 


'File 
Holderer 
Lyon 


L







	


• *r, AUeii 1). Chrtetnsen	 bject. Ii14k.l89Z 
Vice ?r..jdeet	 Re: xploration Loan 
Utah C* etrcttou	 • 
0n Nontgauy street 
S Frsitaoo, Ca.Uorii& 


y dear 14r. Chz'tsten*en* 


Receipt is acknowledgd at your apoltcatioo and 


att.**eats tor an exp1oratio loan w4z' the iielon*e 


du,etLon At of L9' 


The apUcatxon wa aelgi*d 1ockt uaber L429k 


sad reezsd t 1r. george Ioldezer Chief, {nganese raneb on 


J3y U, 1951. 


In anr tnurt co e3pondence xeItzng to your appli' 


cation, kindi afar to 1)MA.1829x,


Sincere1 yours, 


LANDON F STROBEL 


Landon • 


	


0 •	 •	 Xecztiye ecretaiy 


L 1. StrobeLjc 
CC: st i	 •	 • 


'iLe 
v Holdez'er 


Lyon







(April lt51) 
Form MF-103	 . S. DEPARTMENT OF THE INTERIOR	 Budget Bureau No. 42-R1035. 


DEFENSE MINERALS ADMINISTRAN	
Approval expires 6-30-51. 


APPLICATION FOR AID FOR AN
DO NOT FILL IN THIS BLOCK 


Docket No------- 	 -----------------------X
 Date received ---------------------------I 


EXPLORATION PROJECT PURSUANT TO 



MINERAL ORDER 5, UNDER



DEFENSE PRODUCTION ACT OF 1950 Participation - 


Tb.i tCI	 ti(Th 
r1 


a, :tj tret 
UT	 Ct	 (tXt*


	


I	 Name and 


_J	 address of 
I 	 applicant 


Date 


FILL IN THIS BLOCK 


Date of application 	 Estimated cost ----- -$Q,QQQQQ 


Mineral or metal --------Mngne---------------------------------Percentage of Government participation --------------------


Location of mine


Date of filing MF-100	 DMA Docket Number, if available


INSTRUCTIONS 


Read Mineral Order 5, Regulations Governing Government 
Aid in Defense Projects, before completing this application. 
Submit four signed copies of the application to Defense Mm-
erals Administration, Department of the Interior, Washington 
:25, D. C., or to the nearest field executive officer thereof, with 
your name and address on each sheet of the application and 
ll accompanying papers. If any question is inapplicable, or


if you cannot answer it, so state on the form. Where the 
space provided for answer is insufficient, answer on a separate 
sheet, annex it to the application form, and refer to it in space 
for answer. If the application is approved, you will be pre-
sented with an exploration project contract on Form MF-200, 
for your signature. 


THE APPLICANT 


*1. Is applicant an individual, partnership, or corporation? 
*2. If a partnership, state names and addresses of partners. 


3. If a corporation, state names and addresses of officers, directors, and five largest stockholders. 
- 4. Describe the mining and general business experience of (a) the applicant, and (b) the person or persons who will manage the 


project. 
5. Are you the owner or the lessee of the property? 
6. If owner, state what claims, liens, or encumbrances, if any, are against the property. 
7. If lessee, attach a copy of the lease and state if it is in good standing. 


NOTE.—It will be necessary to procure and attach to the exploration project contract agreements of claimants, lienors, en-
cumbrances and lessors subordinating their interests in the property to the interest of the Government under the 
contract. 


8. Furnish current financial statement, showing asset and liabilities, and a profit and loss statement. 
9. How much money is applicant prepared to invest in proposed project? Is it sufficient to pay your .part of the cost of the 


project as detailed in question 23 of this application form, in accordance with the regulations on Government participation 
(Section 9 of Mineral Order 5)? 


*If you have already answered these questions on MF-100, you are not required to answer the questions for this application. 	 16-64067-1 







THE PROPERTY 


10. (a) Give a description of the real pro 	 that will be in any way involved in the expi 	 n project, including any existing 
mine or operating property. 


(b) Give the legal description of the exact parcel, plot, or area upon which the exploration is to be conducted. 
NOTE.—If both areas are the same, so state.. The only obligation to repay the Government is from the net earnings from 


any commercial discovery made in the area specified in (b) above in which the exploration is to be conducted, 
and the expenditure of funds which may be charged as costs of the project must be limited to that area or to 
work necessary to perform the exploration in that area. 


*11. State the present and former names of the property, if any. 
*12. State, in detail, the location of the property with reference to towns, railroads, roads, shipping points, including distances 


and directions and kinds and conditions of roads. 
*13. State source and quantity of water available for operations and its sufficiency at all seasons. 


State amount of power to be used, rate per hour or other cost, and source. 
*14. Describe any existing useable facilities, equipment, buildings, or structure now on the property that will be devoted to tJ 


exploration work. 
15. State in detail how the ore could be shipped and how and where milled. 


*16. History: 
(a) Give a statement, as complete as possible, of previous exploration, development, operation, and production of property, 


with reasons for any past suspensions of operations. 
(b) State briefly the known history and production of adjoining and neighboring properties. 
(c) Furnish any available (private) reports that may apply to this application, including results of mine examinations, 


recommended exploration and development, and metallurgical investigations. 
*17. Production: 


(a) If mine is in production, furnish the following information: 


Grade or	 Net value 


	


Tons per day	 analysis	 Cost per ton	 per ton 
(1) Mining 
(2) Milling 
(3) Shipped 


or sold 
*18. Ore or mineral reserves: (If -property is or has been operating.) 


(a) Describe the ore or mineral deposits briefly. 
(b) Submit available maps and assay data. 
(c) Give estimated tonnage and grade of each class of ore reserves. 


19. State any conditions or circumstances regarding the property not sufficiently brought out by the foregoing questions. 


THE EXPLORATION 
20. For what mineral or minerals and for what types of deposits and ores will the exploration be conducted? 
21. Describe briefly, but concisely, the proposed work and the estimated time required to complete it. 


NOTE.—The Government will not participate in a project that will require more than 2 years to complete. 
22. Furnish statement of the geological basis of the project with particular emphasis on factors leading the operator to expect the 


finding of commercial ore bodies. This statement should be accompanied by supporting maps such as geological maps, maps 
of the proposed openings and assay maps, sample lists, and other pertinent data. 


THE REQUIREMENTS AND COSTS 
23. Tabulate in the form of an itemized statement with a sum for each item the estimated requirements and costs of the project so 


that the total will give the estimated cost of the project in which the Government will participate, as follows: 
(a) Labor, by numbers and classes (miners, muckers, milimen, etc.), with wages of each. 
(b) Supervisors, by numbers and positions, with salaries of each. 
(c) Cost of necessary repairs to existing facilities, structures, and buildings. 
(d) Cost of necessary installation or construction of additional facilities, structures, and buildings. 
(e) Cost of items of equipment, not now owned by the applicant which must be purchased for operations at a cost of $50 or 


more each. 
(f) Cost of rental for equipment which the operator proposes to rent. 
(g) Rental value of items of equipment which the operator now owns and which will be devoted to the work. 
(h) Cost of materials and supplies, including items of equipment costing less than $50 each. 
(i) Cost of power, water, utilities, and any other items not provided for above. 


24. Furnish a time schedule of the project, stated in terms of months after project is approved, showing progress expected to 
accomplished and the money expected to be spent. 


CERTIFICATION 
The undersigned company, and the official executing this certification on its behalf, hereby certify that the information con-


.pers is correct and complete to the b of their knowled ted ut*is forgi and ccomn 
ah uons rucAonipany 


ano.ciat.e..s---------------------------------------- By 


	


(Name of company)	 vice 
-JUly -2-1951	 -fQrThUtaConatructionDoxpany 


(Date)	 (Title) 
Title 18, U. S. Code (Crimes), Section 1001, makes it a criminal offense to make a willfully false statement or representation to any department or agency 


of the United States as to any matter within its jurisdiction. 


Same as footnote on page 1.	 10-64067-i	 U. S. GOVERNMENT PRINTING OFFICE


--







Form MF-103	 S DEPARTMENT OF THE IN	 IOR	 Budget Bureau No. 42-R1035. 
(April 1951)	 \	 Approval expires 6-30-51. 


DEFENSE MINERALS ADMINISTRA 


APPLICATION FOR AID FOR AN



EXPLORATION PROJECT PURSUANT TO 



MINERAL ORDER 5, UNDER



DEFENSE PRODUCTION ACT OF 1950


DO NOT FILL IN THIS BLOCK 


Docket No..	 LLItY 
Date received --- - I- --LI ----4 


Participation - 


V	 The Uta1i, Construction Coupany 

and AsBocta tea 


1 nt1otozy $troot 
nn Francisco, Ciit'oriia


Name and 
address of __	
applicant 


Date	 !1951 


FILL IN THIS BLOCK	 / 
July' 2, Ithil 


Date of application---------------------------------------------------------Estimated cost ---------- Q&QSLQP__________________________ 


Mineral or metal -------- -Mng ----------------------------------Percentage of Government participation -----


Location of mine --- --So	 3T48N,R27W, 


tlfl -Cnyfv1jnn-


Date of filing MF100	 ------------------------------	 DMA Docket Number, if available -----Lt 
INSTRUCTIONS 


Read Mineral Order 5, Regulations Governing Government 	 if you cannot answer it, so state on the form. Where the 
Aid. in Defense Projects, before completing this application,	 space provided for answer is insufficient, answer on a separate 
Submit four signed copies of the application to Defense Mm- 	 sheet, ann*--it to the application form, and refer to it in space 
erals Administration, Department of the Interior, Washington 	 for answer. If t}4j5tiOfl is approved, you will be pre-
25, D. C., or to the nearest field executive officer thereof, with 	 sented with an cx	 ilöjeètCcdntoaon Form MF-200, 
your name and address on each sheet of the application and 	 for your signaturefeflSø 
ll accompanying papers. If any question .is inapplicable, or 


THE APPLICANT	 JLP 11 'i9i 


*1. Is applicant an individual, partnership, or corporation? 
*2. If a partnership, state names and addresses of partners.	 ... 
*3, If a corporation, state names and addresses of officers, directors, and five largest stockholders. 


.
4. Describe the mining and general business experience of (a) the applicant, and (b) the person or persons who will manage the 


•	 project. 
*5 Are you the owner or the lessee of the property? 
6. If owner, state what claims, liens, or encumbrances, if any, are against the property. 
7. If lessee, attach a copy of the lease and state if it is in good standing. 


I 11 O 8 1t	 to the exploration project contract agreements of claimants, lienors, en-


d	
lessors subordinating their interests in the property to the interest of the Government under the 


8t anti tenera1 anaper 
•il statement, showing assets and liabilitie,fra stptemen 


8. t prepared to invest in proposed proj 9. Ho 
project as detailed in question 23 of this application form, in accordance with the regulations on Government participation 
(Section 9 of Mineral Order 5)? 


•If you have already answered these questions on MF-100, you are not required to answer the questions for this application.	 16-64067-i







THE PROPERTY 
10. (a) Give a description of the real prop y that will be in any way involved in the exploration project, including any existing 


mine or operating property. 
(b) Give the legal description of the exact parcel, plot, or area upon which the exploration is to be conducted. 


NOTE.—If both areas are the same, so state. The only obligation to repay the Government is from the net earnings from 
any commercial discovery made in the area specified in (b) above in which the exploration is to be conducted, 
and the expenditure of funds which may be charged as costs of the project must be limited to that area or to 
work necessary to perform the exploration in that area. 


*11. State the present and former names of the property, if any. 
*12.State, in detail, the location of the property with reference to towns, railroads, roads, shipping points, including distances 


and directions and kinds and conditions of roads. 
*13.State source and quantity of water available for operations and its sufficiency at all seasons. 


State amount of power to be used, rate per hour or other cost, and source. 
*14.Describe any existing useable facilities, equipment, buildings, or structure now on the property that will be devoted to t 


exploration work. 
15. State in detail how the ore could be shipped and how and where milled. 


*16. History: 
(a) Give a statement, as complete as possible, of previous exploration, development,; operation, and production of property, 


with reasons for any past suspensions of operations. 
(b) State briefly the known history and production of adjoining and neighboring properties. 
(c) Furnish any available (private) reports that may apply to this application, including results of mine examinations, 


recommended exploration and development, and metallurgical investigations. 
*17. Production: 


(a) If mine is in production, furnish the following information: 
Grade or	 Net value 


Tons per day	 analysi$	 Cost per ton	 per ton. 
(1) Mining 
(2) Milling 
(3) Shipped 


or sold 
*18. Ore or mineral reserves: (If property is or has been operating.) 


(a) Describe the ore or mineral deposits briefly. 
(b) Submit available maps and assay data. 
(e) Give estimated tonnage and grade of each class of ore reserves. 


19. State any conditions or circumstances regarding the property not sufficiently brought out by the foregoing questions. 


THE EXPLORATION 
20. For what mineral or minerals and for what types of deposits and ores will the exploration be conducted? 
21. Describe briefly, but concisely, the proposed work and the estimated time required to complete it. 


NOTE.—The Government will not participate in a project that will require more than 2 years to complete. 
22. Furnish statement of the geological basis of the project with particular emphasis on factors leading the operator to expect the 


finding of commercial ore bodies. This statement should be accompanied by supporting maps such as geological maps, maps 
of the proposed openings and assay maps, sample lists, and other pertinent data. 


THE REQUIREMENTS AND COSTS 
23. Tabulate in the form of an itemized statement with a sum for each item the estimated requirements and costs of the project so 


that the total will give the estimated cost of the project in which the Government will participate, as follows: 
(a) Labor, by numbers and classes (miners, muckers, millmen, etc.), with wages of each. 
(b) Supervisors, by numbers and positions, with salaries of each. 
(c) Cost of necessary repairs to existing facilities, structures, and buildings. 
(d) Cost of necessary installation or construction of additional facilities, structures, and buildings. 
(e) Cost of items of equipment, not now owned by the applicant which must be purchased for operations at a cost of $50 or 


more each. 
(f) Cost of rental for equipment which the operator proposes to rent. 
(g) Rental value of items of equipment which the operator now owns and which will be devoted to the work. 
(h) Cost of materials and supplies, including items of equipment costing less than $50 each. 
(i) Cost of power, water, utilities, and any other items not provided for above. 


24. Furnish a time schedule of the project, stated in terms of months after project is approved, showing progress expected to 
accomplished and the money expected to be spent.


CERTIFICATION 
The undersigned company, and the official executing this certification on its behalf, hereby certify that th4nformation con-


rrn antd acco anyinpaers is correct and complete to the b,their knowledeand,f. 


andksi	 By
Vice President and General Mgr. 


--------------------Ju191 ---------------------------- ------fr-thUtahgnstnrct±orr-Cump-any 
Title 18, U. S. Code (Crimes), Section 1001, makes it a criminal offense to make a willfully false statement or representation to any department or agency 


of the United States as to any matter within its jurisdiction. 


•Same as footnote on page 1.	 16-64067-1	 U. S. GOVERNMENT PRINTING OFFICE







index of File 
to 


PRODUCTION EXPANSION DIVIStON 


1. 3 copies of MF-103 with	 attached, sheets and Iaps 


2 3 copies of MF-l00 


3. 3 copies	 20 photost.tes	 f drill 1ogs:with26 sheets of assays 


4. 3 copiew MF-200 with attached sheets 


5. 3 Copies Photostte of Exploration Report







GENERAL OFFICES	 0	 SAN FRANCISCO OFFICE	 SALT LAKE CITY OFFICE 


FIRST SECURITY BANK BUILDING	 ONE MONTGOMERY STREET	 ,>	 57 EAST 4TH SOUTN STREET 


OGDEN,UTAH	 TEL.GARFIELD 1-6743	 TEL. 3-7676 


TH: t1LJk 	 riui 
ENGINEERS AND CON T RAC.TORS


CABLE ADDRESS 


SAN FRANCISCO 4, CALIFORNIA 	 UTAHCONCO 


July 2, 1951


'C 


Defense Minerals Administration 
New Interior Building	 'UL '1 I5 
Wa shingt on 25, B, C.


£re;jjj 


Gentlemen: 


We are sending herewith for your consideration a 
proposal for supplying a high grade siExtered manganese oxide 
product on a large scale from a domestic source. 


The proposal embraces a well studied program in-
cluding:


1.. A large deposit of low grade manganese ore in 
the Cuyuna Range whiCh has been partially drilled and proven. 


2. A process for recovery of manganese developed by 
American Cyanamid Company (through its wholly owned subsidiary, 
Chemical Construction Company) and which process was recently 
tested by Batelie Institute and approved by them as being 
definitely successful in laboratory tests on ore from the above 
deposit..


3. An operating group with an impressive background 
of experience in 3nining and in construction and operation of 
metalluzgieal plant facilities. 


The program we propose calls for three stages in the 
development and operating rrooedure, which are as follows: 


A. An in.tial 
Minerals Act, including 
to completely prove the 
the deposit through corn 
require eight to twelve 


500,00O.


exploratory 
more detail 
deposit and 


nez'cia1 size 
months time


.$tage aided by the Defense 
3d drilling and shaft work 
test the actual ore from 
equipment. This stage will 
and will cost approximately 


B. Development of the mine and design and construc-
tion of a full cab beneficiation and sintering plant under 
terms of a purchase contract for 50,000,000 long ton units 
under appropriate procurement regulations with suitable guaran-
tees against loss from cancellation by the government. This 
development is eetimated.to require twelve months time and 
will coat approximately 25,000,0oO.







A,	 O	 I 
THE UTAH CONSTRUCTION CMPANY



SAN FRANCISCO, CALIFORNIA 


efene Linerals Administration	 July 2, 1951 k'age


C. Delivery of sintered manganese for a five year 
period beginning late in 1953 or early in 1954. 


This program offers a sound and practical approach 
to the manganese supply problem, a solution of which is o 
essential to our steel industry. The program utilizes domestic 
sources which are not subject to interruption by war or external 
political influences, and the supply can be expanded if necessary 
during times of national emergency. The ix' oven character and 
the broad experience of the group of participants gives the 
maximum' assurance to the government that the contract will be 
fulfilled.


Respectfully submitted by, 


TH1 UTAH CONSTRUCTION COMPANY 


B 


ADC/jka


.Len L). U±ir1stensen, 
Vice President and 
Genera1 Manager







Form MF-103	 U S DEPARTMENT OF TH	 TERIOR	 Budget Bureau No. 42-R1035. 
(April 1951)	 ...	 Approval expires 6-30-51.



DEFENSE MINERALS ADMINI ATION 


APPLICATION FOR AID FOR AN



EXPLORATION PROJECT PURSUANT TO 



MINERAL ORDER 5, UNDER



DEFENSE PRODUCTION ACT OF 1950


DO NOT FILL IN TillS BLOCK 


Docket No. LAz.ff 
,tew 


Date received	 4!Y7 


Particination 


S	 E The Utah Construction 'Company and Associates 
1 Montgomery Street 
San Francisco, California


Name and 


L	 S


August .3 jgPl1cant 


Date _____________________________________ 


FILL IN TIllS BLOCK


$250,000 
Estimated cost


75% 
Percentage of Government participation 


July 11, 1951 
Date of application-------------------------------------------------------


Manganese 
Mineral or metal


Aitkin County 
Location of mine 


Minnesota 


July 11,1951. .	 1829X 
Date of filing MF400 ----------------------------------------------------DMA Docket Number, if available ---------------------------------






INSTRUCTIONS 


	


Read Mineral Order 5, Regulations Governing Government
	


if you cannot answer it, so state on the form Where the 


	


Aid in Defense Projects, before completing this application.	 space provided for answer is insufficient, answer on a separate 


	


Submit four signed copies of the application to Defense Min- 	 sheet, annex it to the application form, and refer to it in space 


	


erals Administration, Department of the Interior, Washington 	 for answer. If the application is approved, you will be pre-. 


	


25, D. C., or to the nearest field executive officer thereof, with 	 sented with an exploration project contract on Form MF-200, 


	


your name and address on each sheet of the application and
	


for your signature. 
all accompanying papers. If any question is inapplicable, or 


THE APPLICANT 


*1. Is applicant an individual, partnership, or corporation? 
*2. If a partnership, state names and addresses of partners. 
*3• If a corporation, state names and addresses of officers, directors, and five largest stockholders. 
*4• Describe the mining and general business experience of (a) the applicant, and (b) the person or persons who will'manage the 


project. 


S
5. Are you the owner or the lessee of the property? 
6. If owner, state what claims, liens, or encumbrances, if any, are against the property. 
7. If lessee, attach a copy of the lease and state if it is in good standing 


NOTE.—It will be necessary to procure and attach to the-exploration project 	 . agreements of claimants, lienors, en-
cumbrances and lessors subordinating their interests in the property to the interest of the Government under the 
contract.	 S 


8. Furnish current financial statement, showing assets and liabilities, and a profit and loss statement. 
9. How much money is applicant prepared to invest in proposed project? Is it sufficient to pay your part of the cost of the 


project as detailed in question 23 of this application form, in accordance with the regulations on Government participation 
(Section 9 of Mineral Order 5)? 


	


*Jf you have already answered these questions on MF-100, you are not 	 required to answer'the questions for this application.	 16—&o67-1







TILE PROPERTY 
10. (a) Give a description of the real property 	 t will be in any way involved in the exploration project,-including any existing 


mine or operating pro.perty. 
(b) Give the legal description of the exact parcel, plot, or area upon which the exploration is to be conducted. 


NOTE.—If both areas are the same, so state. The only obligation to repay the Government is from the net earnings from 
any commercial discovery made in the area specified in (b) above in which the exploration is to be conducted, 
and the expenditure of funds which may be charged as costs of the project must be limited to that area or to



	


work necessary to perform the exploration in that' area. 	 S 


*11. State the present and former names of the property, if any. 
*12. State, in detail, the location of the property with reference to towns, railroads, roads, shipping points, including distances 


and directions and kinds and conditions of roads. 
*13. State source and quantity of water available for operations and its sufficiency at all seasons. 


'State amount of power to be used, rate per hour or other cost, and source. 
*14. Describe any existing useable facilities, equipment, buildings, or' structure now on the property that will be devoted to the. 


exploration work. ' 
15. State in detail how the ore could be shipped and how and where milled. 	 ,' 


*16. History:	 . 
(a Give a statement, as complete as possible, of previous exploration, development, operation, and production Of property, 


with reasons for any past suspensions of operations.	 .	 - 
(b) State briefly the known history and production of adjoining and neighboring properties. 
(c) Furnish any available (private) reports that may apply to this application, including results of mine examinations, 


recommended exploration and development, and metallurgical investigations. 
*17. Production:	 .	 .	 . 


(a) If mine is in production, furnish the following information: 


G'ra4e or	 Net value 


	


Tons per day	 analysis .	 Cost per ton ,	 per ton 
(1) Mining 
(2) Milling	 . 
(3) Shipped	 . 


or sold	 . 
*18. Ore or mineral reserves: (If property is or has been operating.). 


(a) Describe the ore or mineraL deposits briefly. 	 .	 . . 
(b) Submit available maps and assay data. 	 . 
(e) Give estimated tonnage and grade of each class of ore reserves. 


19. State any conditions or circumstances regarding the property not sufficiently brought out by the foregoing questions. 


THE EXPLORATION 
20. For what mineral or minerals and for what types of deposits and ores will the exploration be conducted? 
21. Describe briefly, but concisely, the proposed work and the estimated time required to complete it. 


NOTE.—The Government will not participate in a project that will require more than 2 years to complete. 
22. Furnish statement of the geological basis of the project with particular emphasis on factors leading the operator to expect the 


finding of commercial ore bodies. This statement should be accompanied by supporting maps such as geological maps, maps 
of the proposed openings and assay thaps, sample lists, and other pertinent data. 


THE REQUIREMENTS AND COSTS 
23. Tabulate in the form of an itemized statement with a sum for each item the estimated requirements and costs of the project so 


that the total will give the estimated cost of the project in which the Government will participate, as follows: 
(a) Labor, by numbers and classes (miners, muckers, milimen, etc.), with wages of each. 
(b) Supervisors, by numbers and positions, with salaries of each. 
(c) Cost of necessary repairs to existing facilities, structures, and buildings. 
(d) Cost of necessary installation or construction of additional facilities, structures, and buildings. 
(e) Cost of items of equipment, not now owned by the applicant which must be purchased for operations at a cost of $50 or 


more each. 
(f) Cost of rental for equipment which the operator proposes to rent. 
(g) Rental value of items of equipment which the operator now owns and which will be devoted to the work. 
(h) Cost of materials and supplies, including items of equipment costing less than $50 each. 
(i) Cost of power, water, utilities, and any other items not provided for above.' 


24. Furnish a time schedule of the project, stated in terms of months after project is approved, showing progress expected to be 
accomplished and the money exnected to be snent. 


CERTIFICATION
	


. 
The undersigned company, and the official executing this certification on its behalf, hereby er fy that the information con-


tamed in this form and accompanying papers is correct and complete to the best of eir knowl 	 d belief. 


The Utah Construction Co.,	 B (	 .	 - ----------------------(Name of compan8fld Associates-------------( • gnatu - ofauthrizedofficial)----------------------


--- ------ - -3 , 1951	 - 
(Date)	 .	 S 	 (Title) 


Title 18, U. S. Code (Crimes), Section 1001, makes it a criminal offense to make a willfully alse statement or representation to any department or agency 
of the United States as to any matter within its jurisdiction.	 '	 S 	 S 


'Same as footnote on page 1.	
5 	 ie—o*oe-i	 U. S. GOVERNMENT PRINTING OFFICE







-' Form MF-103
U. S. DEPARTMENT OF THE INTERIOR 
DEFENSE i.'iINERALS ADi1INI STRATION. 


APPLICATION FOR AID FOR AN EX-
PLORATION PROJECT PURSUANT TO 
MINERAL ORDER 5, UNDER DEFENSE 


PRODUCTION ACT OF 1950.


June 27, 1951 


1 to 5, inclusive, are answered in form MF-100, which is attached. 


6. Applicant is lessee. 


7. Lease is in good standing. A copy of the agreement is attached. 


8. A financial statement is attached to form MF-lO0, which ac-
companies this application. 


9. Applicant is prepared to invest $75,000 in the project. This sum 
exceeds our share of the cost as detailed in question 23, and ac-
cording to the provisions of Section 9 of Mineral Order 5. 


The Property 


10. (a) The ore body lies in section 23, Township 48 N. range 27 west, 
Aitkin County, Minnesota. 


(b) Explorations are to be conducted over a considerable portion 
of the entire section. For the purposes of this contract the 
property will be subdivided into 40 acre tracts, and ex-
ploration is to proceed as discoveries indicate. 


11 to 14, inclusive, are answered in form MF-100. 


15. Mining will be done from an open pit, using power shovel loading 
and truck haulage. A gravity concentrating plant is to be erected 
on the property, and the 20% concentrate produced will be leached 
by a modified sulphur dioxide process, facilities for which will 
probably be erected on the property. The leaching process turns out 
a 62% manganese content sintered oxide, which is suitable for pro-
duction of ferromanganese. 


16 to 18, inclusive, are answered in form MF-100. 


19. The foregoing answers are believed to cover the pertinent facts. 


The Exploration 


20. Explorations are to be conducted for manganese, indications of 
which have already been established by the drilling described 
previously. The deposit is believed to be a folded, bedded de-
posit, and is known to be of considerable thickness and extent. 
The ore contains manganese and iron as oxides, together with 
silica and alumina which constitute the gangue.







6 
21. It is estimated that about 40 holes should be drilled to sub-


stantiate further the reserve of mineral, and to gain other in-
formation necessary to plan a mine. It is expected that this 
work can be completed within four months of commencement. In 
addition to the drill holes, it is felt that an exploratory 
shaft, o several large core holes, should be put down on the 


•	 property to gain further knowledge of the character and for-
mation of the mineral, and to obtain samples for further work 
on beneficiation. Tentative drilling sections and the shaft 
site are indicated in red on plan E-. 2, which is attached, hut 
it is expected that early findings will dictate the final plan 
of development. 


22. This property was originally drilled as a prospect fox' iron 
ore, owing to its position relative to the Cuyuna Range. Later 
exploration was made with the hope of developing a body of 
manganiferous iron ore. In the light of recent development 
of a process for leaching manganese, together with the suscept-
ability of the ore to gravity concentration, the present progr. 
has been undertaken. Cobsiderable ore is now known to exist, 
but the current exploration is necessary, to plan the mine and 
to obtain samples for final metallurgical work. 


The substantiation of this request lies in the drilling logs 
and metallurgical reports of work done on the ore. Photostati 
copies of such reports as are available are attached to this 
application.


The Requirements and Costs 


23. It is anticipated that drilling and shaft sinking will be done 
under contract by firms engaged in doin9 this type of work in 
the iron ranges. Estimates of costs are based on recent ex-
perience of the U.S.B.M. and the mining companies operating 
in the area. 


24.
Type of Wo'k,	 Completion Time 	 Cost 


(from date of approval)	 Estintate 


Exploratory Drilling	 •'. ' . 4 mo. 
.	 8,000 ft. churn drilL holes © $7.00/ft. 	 $ 56,O00.00 


4,000 ft. NX,core drill hole © $8.00/ft. 	 32,000.00 
Exploratory Sha't 


(Using freezng method) 	 8 mo.	 120,000.00 
Exploration drifts	 .	 12 mo.	 36,000.00 
Access road	 6,000,00 


- $250,'0O0=.00







Name and 
address of 
applicant 


Date	 1I---l 


-d


0 U. S. DEPARTMENT OF THE •ERIOR	 Budget Bureau No. 42-R1026. 
Form approved. 


DEFENSE MINERALS ADMINISTFATION 


Form MF-100 
(March 1951)


GENERAL TECHNICAL DATA
	 NOT TO BE FILLED IN BY APPLICANT 


FOR USE UNDER THE	 Docket No. 


DEFENSE PRODUCTION ACT OF 1950
	


Date received 


L


The Utah Construction Company 
and Associates 


I Montgpmery Street 
San Francisco, California


INSTRUCTIONS 


This form is to be filed with Defense Minerals Adminis-
tration, Department of the Interior, Washington 25, D. C. 
It should be accompanied by appropriate application form 
when a specific type of Government assistance is requested, 
in the form of (1) loan, (2) purchase contract, (3) Gov-
ernment guarantee of a private loan,


(4 pri-
orities or allocation of mining equipment, and maintenance, 
repair and operating supplies, and, 	 other forms of Gov-


ernment assistance that might arise under the Act. Sub-
mit four (4) signed copies of the form and accompanying 
papers. Name and address should be stamped or typed 
on each sheet of this form and all accompanying papers. 
When a question is inapplicable it should be so stated on 
the fo'rm. Additional sheets may be attached in answering 
any questions or in supplying additional information. (IF 
YOU CANNOT ANSWER A QUESTION, SO STATE.) 
If a question is answered elsewhere indicate where an-
swered. It is not necessary to answer it again. 


GENERAL TECHNICAL DATA 
Supply the following information on separate sheets, arranged, numbered, and lettered as indicated: 


1. Materials produced: 
(a) What are the chief mine, mill, or smelter products? 
(b) What are the byproducts, if any? 


2. Name(s) and type(s) of mine(s), mill(s), smelter(s), refinery (ies), pit(s), quarry (ies), drilling operation(s). 
names of property, if any. Show extent of workings, including the following: 


(a) Linear feet of shafts. 
(b) Linear feet of drifts and crosscuts. 
(c) Linear feet of tunnels or adits. 
(d) Linear feet of other mine openings (explain briefly). 


Indicate whether mine is flooded or not. Describe any pumping problems. Give size or productive capacity. 
3. For each operation listed above supply the following: 


-	 (a) Distance and direction from nearest town and shipping point. 
(b) Miniilg district; 
(c) Township, Section, Range. 
(ci) County, State.-	 -.------.--	 neraS	 nistra0fl 


4. (a) State whether or not property is now in operation, and if in operation, by whom 
(b) Are you operating this property as: 


0 Owner.	 JUL 1 1 195

0 Lessee. 
0 Contractor.	


F. STROB 


5. Number of years in production ----------------------------------------- ExecuUV Sraf



If not in production or operation, estimated date when production will begin-----------------------------------


Include old 


6. Experience of operators: 
Describe the mining and general business experience of (a) the applicant, and (b) the person or persons who manage the 
project.	 - 


7. History:
(a) Give a statement, as complete as possible, of previous exploration, development, operation, and production of property, 


with reasons for suspension of operation. 
(b) State briefly the known history and production of adjoining and neighboring properties. 
(c) Furnish any available (private) reports that may apply to this application, including results of mine examinations 


recommended exploration and development, and metallurgical investigations.
18-63792-i
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(b) If deposit is other than placer: 
(1) Submit assay plans and/or sections showing location and size of proved (measured) ai?d probable 


(indicated) ore or mineral reserve 
(2) State the tonnage (indicate type of ton) and grade of each class of ore reser 	 .abot; and show how 


computed. Tabulated total ore reserve as follows: 


TOTAL ORE OR MINERAL RESERVES 


METAL OR 


STIMATED
MINERAL


ROSS	 ALUE RECOVERABLE ESTIMATED COST 
ORE OR MINERAL RESERVE


ONS CONTENT ER ON UNIT VALUE OF PRODUCTION 
PER TON PER TON PER TON 
(Grade) 


________________________________________________ (a) (b) (c) (d) (e) 


Measured (proved)----------------------------


Indicated(probable)---------------------------------------------------------------------------------------------------------------------------------------------------


(c) If placer:


(1) Give estimated total yardage and average marketable mineral content of each deposit. 


(2) Submit map showing location of placer deposit and surrounding area, with all test holes or pits. Submit 
logs of each hole and test pit with depth and average value of each. 


(3) Describe gravel, stating whether fine, medium or coarse; loose, tight, cemented, or frozen, and whether it 
contains stumps or boulders more than 1 foot in diameter; if so, how large, and in what proportion. 


(4) Describe bedrock, giving type (granite, sandstone, shale, etc.) and state whether it is hard or soft, smooth, 
uneven or rough. 


(5) Describe overburden, stating whether loos, tig' cemented; fine or coarse textured; furnish estimate of 
average thickness and total amoun\t.	 - 


(6) Tabulate the ieseives using the foim	 01 mineial reserves 


13. Access Roads:	 f 


Give road distances to shipping, sipply and residene	 'statrtciband condition of ioads 
-.' :'..	 .:.'' 


14. Water Supply:	 :T-
State source and quantity of water available foi operations and wh't 	 cient for all seasons of year 


15. Power: 


State amount of power used, rate per hour, and source thereof. 


16. Labor: 


State number and classes (miners, muckers, milimen, etc.) of men employed during a recent representative payroll period. 


17. Equipment and Facilities: 


Describe present equipment on the property, including buildings. (State condition.) List major pieces of equipment 
now owned or controlled and in serviceable condition available for this operation. 


18. Are there any particular conditions or circumstances affecting your operations that are not described above? If so, explain. 


CERTIFICATION 


The undersigned company, and the official executing this certification on its behalf, hereby certify that the information con-
tained in this form and accompanying papers is correct and complete to the best of their knowledge and belief. 


The Utah Construction Company 


--d -
By 


(Name of company)	 (Signature of authorize official) 


Vice President and Genera1j-
J.y 2, 1951	 for The Utah Const'ructipY_1_J 


1-•	


(Title-


it e	 S. Code (Crimes), Section 1001, makes it a criminal offense to make a willfully false statement\/ 
to any d.	 ent or agency of the United States as to any matter within its jurisdiction. 


	


U. S. GOVERNMENT PRINTING OFFICE 	 i6-63792-i 







I 
Toz M?4CQ


U.S .mIPARTMINT 0? Th INTERIOR 
I*P*$U MINERALS ACMINZSTRAT1N. 


3I11IRP4. T	 ICAZ. DATA 
POR VU 1N*R ThE 


anNIE P1)DUTZON .T 0? 100.


June 27, 101 


1. (a) The property will prodh10 aengensa. oxide or., which 
Will be gravity ;ncsntr*t.d on the property. This 
concentrate idli. in turn, be leached to provid, a 
high 9nd. high purity product suitsbl* for ferro' 
.sang*nsi 'production. 


(b) The or. is high in iron, and effort wifl be made t• 
recover this as an. iron 


2. The property La known only by its d.scniptten, 
section 23. township 45$, 'song. 27W. Operations 
to dat. have consisted of sspUng by churn and 
diaaond core • tiling, and matsilurgical testing, 
as described below. m. total asount of churW 
drilling is 14,360 feet and th* total anount of 
dtad core drilling Ls2.$S$ ft 


3. (a) Th. property is. about eight ailás north,of Aitkin, 
Minnesota. The town, which is the counIy seat, 
is served by the NerthIrn Pacific Railroad. 


(b) The ppeputy is northsast of the Cuyuria Range 
iron mining district. 


(c)(d) The or. body lies in section 23. township 48N, 
•	 range 27W, *it*tn County, Minnesota. 


4, (a) Applicant is engaged in an engtnering progr 
jeadini to th. production .f a * gravity 
concentrate fro. which a 6* sintered manganese 
oxide VU] b prepared by a medifted sulphur 
dioxide leaching process. Continued explorations 
will furnish additional technical data to be 
uttltii.d in csepl.ting plant designs. 


(b) Applicant is the lessee,	 , 


S.	 Production is not yet under way, but is expected to 
c.nc* within twenty *.nths.







t1 Izpexisnee Gt the opsrstors 


The Utah Conatrneion Compsny wa* org*nited in 1$OO, 
•nd si*se tLat ttns	 gag.d 5n besv .onstz'uatSon of 
sli kinds, tnoldtng h7dr'o.letz'ts power prOJ.ots, rail 
roads, industrial plants, tunnels, *ki*tts aM t1itaay 
installations of *11 kinds .tnsl'U.diug a complicated plant 
and installations for the Cbeidul Vsrt*ra Department. 


Pox' * long time the ooiany baa been aasosist*d with 
important mining companies in the perfarines of mining 
cr4 stripping work for Ksnna.ett Copper Corp*rattgn1 
Pit tsburg Coal Company, end later 'the PittsbiIpt:':Consolid*td 
Cod COma fly, Colorado Ptxl and Iron Gorpor*t1u Columbia 
Iron Mintn Company (G.nna Steel C on ny), and •thsrs 


Important achievements at the: company have bó.n'the 5 flU 
sttct ton of plant facilities for K.nnoaott Copper Corpor. 
stiort iLOh included smelting works, eleetz'o]ytta refining 
plant, power house, and a sensentratian plant. The 
sve•esstUlly performed the general contrast fox' øonatruOti.on 
•t :tb major part of the Gansvs Btee3. Plst tór ths. D.ten* 
Plant Corporation, Other plant facilities built by the 
ompm ny are the design and onstruction of a. sine tuieing 


plant for American 8meltirig nd Refining Goapany, a shomical 
pitat for Dsrco Corporation, a cobalt refinery for HOld 
Sound Co2n*ny end similar pzojeots far other mining 
cioxwgsutes.. 	 ' '	 .	 .	 ' 


Continuous maintenance contraots are 'currently being per'. 
termed for Geneva Steel Company and. the. Salt Lake Re1tnory. 


Production of iron ore tx'om our aim iron mining 'property 
neer Cedar City, Utah is 150,000 tO 200,000 tOns per menth, 
and we are thjpptng ore to Kaiser Steel. Company at Pontana, 
California, to Geneva teel Coany at Geneva and. ,Ironton, 
Utsh to Carnegie Illinois ltel Copsny at Ghis*q, and 
Pittsburg, to Inland St..) Capsny at Chicago, and to 
Others,.	 ' 
In British Coluubia we are opening anew open pit mine 
which will bO processed throug1 axoagnetto *psrator plant 
with * capacity of 'Tb,OQO tons per nth.







.. 


Associated with us are Poley 8roters, Inc. Of St.	 4, 
Minn., a firm about seventy five years old With long experience 
in mining and construction work. Located in 3t. Paul 1iinu., 
it baa had * wide knowledge and experience in Minesota Con 
djtjons and activities and on the iron range, s.d has performed 
constructionwork throughout the U. S., Canada and,Alaaka. 
During the past 2? pars it has operated the worlds largest 
open pit coal mine at Colatrip, Montana, currently pvoducing 
about two million tons of coal annually, has aeted as oonsult-
ant and operator for tls government of India in eOnnetion with 
open pit mines northwest of Calcutta and other aimilar 
p'ojecte.







I 


8. $e. financial. statement attached for offlc,r* and 
dirtors4 The five largest stockholders, ares 


Allen D. Ghrist.nsen & 
Careen Christensen 
I Montqe*.ry Street 
San Praniseo, california 


Thomas D. Dee 
Ogden, Utah 


Eccies Hotel Company. 
Ogden, Utah 


E, 0, Wattis stat• 
% $h.pard Mitchell 
SI No, Bedford Dive 
'Beverly HULs,calfornia 


P. L. & Phyllis Wattis 
220 Bush Street 
San ranciseo, California







. 


7. (a) This property has ben drilled, first for possible iron 0X, 
si later for *snganss* are, by three indpendet organize 
stions. The first explorations mere made by M.P.Botsford 
of Crosby, Mina. in 3913 and by the Cxsby Ixplorstion 
Coupany in 1937. Later, in 3947.*	 .Hsnns Coal 
and Qre Cospany put d.wi a masher of churn drill holes, 


.	 and as recently as the fall of 1950, the U.$.Rueau of 
Mines sade a series of dissond drill h.l.a, Th. logs of 
*11 of these holes are available, and the eplit cores 
say be s*•fl at ftegi.n V h.sdqusrt.rs,US,B.L, Minneapolis 
Mind. The *angan4tf•rous s*tez1a3. on this property appears 
to be extensive, and has bean shown to be susceptible to 
beneficiation'. by siepl. prec.dires.	 S 


(b) While this propirty say be considered Contous to the 
•	 Cuyuns Range iron forsation, it is distinct and aepuste 


fros th. existing sines and is resov.d froa the nearest 
sin, by sore than twenty silos. 


(c) The privet. repeats whiCh hav• been sad. on this property 
are confidential and not immediately available. AU of the 


•	 reports, however, are substantiated in all respects by 
thesó of the U.S.LM., ftigion V. 


• Cpezstions h*v. not reached the production stage.' 


U.	 Prop,s.d productionis at th• rat. of 16,SCiQ L.T. per 24 
hrs. f.r200daysp.ry.*r. Thiswifl produce some 
10.000.000 long ton. units of manganes. per year. 


12. (a) Th. mineral body conlists of bedded sedimentary deposits, 
considerably metaMorphosed and lying in the form of an 
eroded anticlin. covered by afluviam some ISO feet thick. 
The *i_l bed appears to vary fros 150 to 250 feet 
in thickn.ss Assays have run from less than 2% to over 
2c% Mn. Average ainab1 material is believed to run 3 3/4% 
Mn. tI siheral consists cf grains of sangsaLf.rous 
saterLal of varying sizos embedded in fine, dnse clsyey material, S 


(b) U.S.B.M. drilling log of 5/13/50, Aitkin.County, Mina. 
Soc. R.f.1072 is referred to as substantiation, and a 


•	 plan of th. drilling is attached. 
Mineral Estimated , % Mn. ' Total Mn. 	 Total recovar Est.cost 


fltrLi	 .	 t.ii	 : .ij .	 1 


Measured 37,800,000LT, 3 3/4% 1,4CO 3000 	 1,100,000	 $6 / L.T. 


S	 centrate 
Indicated 23,700,000 '• ' •	 880,000	 710.C*X







.. 


13. it will be necessary tobuild shout two ai1 of icCIas read 
fro * good county highway. A railroad spur about ten *t lea 
IO1')q is re*Lx.d. The entire urea is perfectly fiat, and the 
cost of these access fscilities would be at the minS.mu. for 
such works. 


14. Blind Lake, about 500 resin extent, is about : hslf a mile 
due north of the northwest c*rnox of the section, and could 


•	 supply *11 the water ne.d.d for bn.ficistio*. There would 
be no seasonal shozt;q 


15. Power is available, fro. the Minnesota. Power and Light Co's. grid, vEtch is less than six miles distant. The rat. for 
the esti*sted 2,500 kw required is under P$ per kw hr. 


16. Varying numbers have be pn eaploy.d by previous interests to conduct drilling operations, None is e1oysd at present. 


17. There is no 1s3ov.m.nt on the property. 


1$.. AIX Conditions are b*Uevpd to be described above.
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MAINGANES PRODUCTION FROM LOW GEAD CTJYUNA ORES 
/	 1-


It is proposed to utilize a supjly of low grade manganiferous 
material occurring on seøtion 23TI.8N E27W, in Aitkin Oourity, 
Minnesota. The mineral apparently occurs in a synoline. Ohurn 
and diamond core drilling indicate & probable ore body roughly 
reotangi1ar, about 1000' tdd., and from OOO t to 6000' long. 
The thickness cit mineralization varies from 150' to 250', but 
the thiokr portions eaitain l•anør streaks, which brings the 
average more n..zly to 150'. This indicates a probable tonnage 
of 62,000,000. With an average content of recoverable manganese 
of 3%, this shows the possibility of recoveriiig some 190,000,000 
long ton units of manganese. 


Prelirina.ry ore dressing work by three independent laboratories 
demonstrates that greater than 80% manganese recovery is possible 
when concentrating I..5% ore o 20%. There should be no difficulty 
in achisYing a atmilar result even with the grade of the ore falls. 
ing to nearly 3%. This is due to the unusual characteristic of 
the formation, wherein the gangue exists chiefly as a veryfine 
clayey material wiich may b washed away. Further reinement 
is then effected by gravity separation, such as sink.float. 


The area is perfectly flat, and the overburden consists of 
sandy loam, clay, gravel and boulders to a depth of 150' over 
the entire ore body. Because of thIs thIckne of overburden, 
open pit mining operations must be carried out on a large soaló 
to be economical. 


With a proposed leaching plant designed for a yearly production 
of 10,000,000 long ton unite of manganese as a. 61% manganese 
sinter, and asswiing 350 working days par year in the leaching 
plant and 300 workIng days in the mine, ore production would be 
11,000 long tons per 2L1.. hours. 


Owing to the depth of overburden, the only means of sampling 
the ore has besa through some i0 ohw 'drI1l holes and 7 dIamond 
core .drjl1 holes. These show the undoubted existence of an 
enormous quantity of potential orej a great deal is left to be 
desired. But *dditioaal inforxiation on ore dràasing and on the 
actual quality of or• which could be mined are desired. 


In order to prove further the. extent of the ore body, and to 
define barren areas for the spoil banks, tailings pOnds and 
plant facilities, It will be necessary to driU more holes. It 
is estimated that about LO more holes should be drilled. Becauae 
equipment procurement entails a long dilay, and because the large 
capital outlay magnifies the consequence of errors in calculations, 
it i considered desirable that run. of mine samples, rather than 


---	 4rI11 corea or sludge, be obtai.ned for ore dressing : work. When 
1.t is mentioned that the ore dressing will probably entail the 
expenditure of about l,00O,O00, it can readily be seen that the 
\nking of an exploratory cbaft for sample mining Is amply justifIed.
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MANGANESE PRODUCTION PROM LOW A r CUTtJNA ORES (Cont' d)• 


With drilling expected to cost about $60,000, the shaft 
*100,000 mining of ore for' pilot ore desetng and pilot leach 
ing operations $25,000, and ore dressing research and piloting $275,000, 
it will be seen that exploration capital of $500,00o should be aM. 
available. 


Using the most nearly equivalent operations as guides and basing 
stripping coats on large scale contracta in the locality, * mining 
and concentrating cost of $5J7 per ton of 20% conàentr'ste is 
•btained. IPor purposes oV estimate it is desirable to reduce 
all costa to the basis of long ton units of manganese eontent 
(22JI. lb.). On this basis, mining and concentrating would cost 
*0.278 /long ton unit, 


It should be noted that an jzoreaae in the rate of mintng tends 
to edttoe the cost of producing concentrates, and it Xe indicated 
that production of 100,000 units of manganese per day ou1d reduce 
the cost of oonoentr*teg to about *0.415 /long ton unIt. 


Because of the low grade of the ore, a small change In th• assay 
has a large effect on the coat of the concentrate • On the 200. ton 
per' day operation, a change in assay of % changes the cost of concentrates by 4%. This serves to atrCse the Importance of 
thorough exploratXon of the ore body.


(a..
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MANGANESE. RECOVERY PLANT 


Production Cost o Oxide Sinter 
(Pive Year Purchase Contract$iVe Year Amortization) 


Cost/i.. Ton Urit of Mn. 


Mining	 0.21 


Concentrating	 0.07 


Royalty	 0.07 


Direct Operating ExpenseChernical Plant 	 0.473 
(p.13 Chemico report of March22, 1951) 


Amortization	 032 


Interest	 0.064 


Taxes end General Administration Exp.	 0.10 


Royalty or Process	 0.10 


Corportè Income Tax	 0.28 


Profit	
0 


Net Selling Price	 :	 1967


0
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1ant Cost (from Ch*ict rert) P.? 	 sio,ac,0o 
Adjustment far incree in 


nua1 capacity from 66,000 ST t IOQI000 LT xl.5 : 	 .O0Q,00O 


: $O.3Z'LT tmit of Mn in sinter 
50,00000O unite 


16,0t)000 4 4%


_______________	 O,0(4fLT unit of Mn in sint 
10,000,000 X 100 


(From Chemic> report) ?,14 
Oparattnç ibaur 
Supervision ad. 0vthe4d	 ____ 


10.40	 100 C.104 
PayroLL tax 4 % 	 OJ04 x 040S 


Local property taxes 	 s 1.000 I000 x 0.6 + 1O00O,000 0.032 


Ad*rtintstration 3 1/2% f çross s4es	 ______ 


unit t 
$n sictcr 


istiutod ro*s profit b*fore taxes	 of $1910G0,000 


_________________ * O.1/unit 
10,000,000 x 100 


Corporite	 Q% of profit fl.7 x C	 $02a/LT ntt f Mn in stit'.







*
May 23, 1951 


Ore samples have assayed 2.5 7.5% Mn 


Average is expected to be 3.75% Mn 


Recovery is expected to. be 3% Mn 


All on the basis of per ton mined. 


Concentration to 20% is. expected 


Concentration ratio is 6.67:1 


All figures following are based on reaching full production the 
first year, and the mining cost is lower by reason of distributing 


• the entire stripping cost over five years' ore production. 


No taxes have been included. 


200 x 5 x 6.67	 6670 T/day 


6670 x 365	 2,435,000 t/r. 


2,500,000	 /yr. : 


Figure 200 working days in the mine. . 


25O0Q0.Q	 12,500 T/24 brs, 
200 


i25qq	 S 


24	 521 T/hr.	 • 


S







ODUCTIO OF coNgENTRA1E


. 


Mining cost, jncluding stripping	 0.622 


Concentrating	 Pr21 


Per ton ore mined	 0.833 


Per toneoticentrate 
shipped	 5,58 


On the basis o. 3% Mn recoyerabie in the 
corcentrate, the cost of concentrate, per 
ton of contained Mn is.: 


0.03	 27.80 


Exclusive of royalties, depletion, taxes, etc. .







IPSO 


Volume overburden 	 (1600 ,I 1.060 , 1500 x 1050) 	 50 (2250000 , •	 1102500	 1575000) 


4927500 x 50 24580000 c. àr 8780000 cy. 


Volume c. re	 3 (1050 900 ^ 1050 x 900) : (1102500 810000 •	 945000) 50 


	


(2857500) 50	 142,780,00 cf, or5,285,000 y. 


lith sp. gr. 2.7	 10,650,000 grc.ss tons. 


Costt


Stripping 8780,000 Cy.	 40$	 3,512,000 3 ) ' 
Mining	 5,285,000 Cy. 0 604 • 3.170.QQ0 


	


6,682,000	 , 


Cost per ton	 82O0	 $0622/Ton mined 
10650000	 • 	 ••. 


Stripping ratio a 0.816 Cy,/Ton gross	 • 


•• 	 • 


/. i !
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COT OF CONCENThATXON


Pertnore 


Plant uiortation, 5 year writeoff	 0.08 


Lab*r, including maintenance 	 0O476 


Maintenance & epair materials	 0.016 


Utilities	 O.O434 


0,1874 


Administration & Overhead	 .028. 
50% f labor


	


Per ton ore mined	 0.2112 


Cost of concentration 


Use	 0.21 


Or	 :	 1,40 per ton concentrates 
shipped
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pI3	 PR$)4	 PL 


Buildirgs $ 2O000O 


Crushers 68,000 


Screens 20,000 


Washing trom,U 20,000 


L	 wahaera 40,000 


tcx	 t11 35,000 


Coneyors '30,000 


Wilfi.ey tb1ss 35,000 


Screw	 1assifje•r$ I	 60,000 


8ink.fioat ioo,coo 


Bins 50,000 


Water supply 50,000 


Tai2.; disposai _________ 


$ 758000 


C.nttngencies 76,000 


Engieerin9 769 


$ 910,000 


Us. $1,000,000.00 


Cost	 .r ton min.	 )0QQJ,LqQ	 0.08 
i2,500,000 


S







I	 - . 
COWCENTRLENG	 LJ'N LAQUR 


Poreman 3	 25.00 per dies $ 70O 


Chemjst 20.00 


o
Operators 24 G 15,00. 360,00 


MiinLenance (2 elect, 2 pipe sitters, 2	 ech.) _______ 


$95,00 per diem 


______	 $O,0476/T mined 
• 125Q0
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uxj	 QR QJE RE$SING JJANT


HP 


Crushers	 0 400 


0 40 


S


Screens 


Washing tron,j1 200 


R*d miU 200 


Lg washer* 


Cenveyors 


Wilficy tables 50 


Screw classfi.rs 50 


Water supply 12 


Tails dtsposi pups ___


17*0 
5O kw 


Lightjng, etc. 1830 


Or 1850 kw 


Use figure of 0.01J	 per kw hr or 22.80 pez hr 
22.9 


Cost per ton øf ore mined	 52	 0.0438 per ton	 rerni*ed. 


S
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cETMTING RLANT M 4r	 TENNCE ANDREPAI 


Crusher replacements $10,000.00 per an. 


Screen repla.cemet 4,000.00 


S	 Log washer 2,000.00 


Troinmell 2,500.00 


Conveyor 2,5000O 


Wilfley table 3,00.O0 


Classifiers	 " 1,000.00 


Pump 10,000,00 


Building repairs 1,000,00 


Piping rep1acemetts 2,500.00•, 


Miscellaneou$ supplies lO00.0 


$40,000.00 per an. 


Or $0.016	 er tøn mined







/
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Form MF-100


U.S. DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS ADMINISTRATION 


GENERAL TECHNICAL DATA 
FOR USE UNDER THE 


DEFENSE PRODUCTION ACT OF 1950.


June 27, 1951 


1. (a) The property will produce manganese oxide ore, which 
will be gravity concentrated on the property. This 
concentrate will, in turn, be leached to provide a 
high grade, high purity product suitable for ferro-
manganese production. 


(b) The ore is high in iron, and effort will be made to 
recover this as an iron ore. 


2. The property is known only by its description, section 
23, Township 48N, range 27W. Operations to date have 
consisted of sampling by churn - and diamond core - 
drilling, and metallurgical testing, as described below. 
The total amount of churn-drilling is 14,360 feet and 
the total amount of diamond core drilling is 2,583 feet. 


3. (a) The property is about eight miles north of Aitkin,iiin-
nesota. The town, which is the county seat, is served 
by the Northern Pacific Railroad. 


(b) The property is north-east of the Cuyuna Range iron 
mining district. 


(c) (d) The ore body lies in section 23, township 48N, range 
27W, Aitkin County, Minnesota. 


4. (a) Applicant is engaged in an engineering program leading 
to the production of a 20% gravity concentrate from 
which a 62% sintered manganese oxide will be prepared 
by a modified sulphur dioxide leaching process. Con-
tinued explorations will furnish additional technical 
data to be utilized in completing plant designs. 


(b) Applicant is the lessee. 


5. Production is not yet under way, but is expected to 
commence within twenty months. 


6. Experience of the operators: 


The Utah Construction Company was organized in 1900, 
and since that time has engaged in heavy construction of 
all kinds, including hydroelectric power projects, rail-
roads, industrial plants, tunnels, shafts, and military 
installations of all kinds including a complicated plant 
and installations for the Chemical VTarfare Department.







/	 .	 . 


	


6.	 For a long time the company has been associated with 
Cont. important mining companies in the performance of mining 


and stripping work for Kennecott Copper Corporation, 
Pittsburg Coal Company, and later the Pittsburg Consolidated 
Coal Company, Colorado Fuel and Iron Corporation, Columbia 
Iron ivlining Company (Geneva Steel Company), and others. 


Important achievements of the company have been the con-
struction of plant facilities for Kennecott Copper Corpor-
ation which included smelting works, electrolytic refining 
plant, power house, and a concentration plant. The company 
successfully performed the general contract for construction 
of the major part of the Geneva Steel Plant for the Defense 


	


•	 Plant Corporation. Other plant facilities built by the 
company are the design and construction of a zinc fuming 
plant for American Smelting and Refining Company, a chem-
ical plant for Darco Corporation, a cobalt refinery for 
Howe Sound Company, and similar projects for other mining 
companies. 


Continuous maintenance contracts are currently being per-
formed for Geneva Steel Company and the Salt Lake Refinery. 


Production of iron ore from our own iron mining property 
near Cedar City, Utah is 150,000 to 200,000 tons per month, 
and we are shipping ore to Kaiser Steel Company at Foritana, 
California, to Geneva Steel Company at Geneva and Ironton, 
Utah, to Carnegie Illinois Steel Company at Chicago and 
Pittsburg, to Inland Steel Company at Chicago, and to 
others. 


In British Columbia we are opening a new open pit mine 
which will be processed through a magnetic separator plant 
with a capacity of 75,000 tons per month. 


Associated with us are Foley Brothers, Inc. of St. Paul, 
Minn., a firm about seventy five years old with long exper-
ience in mining and construction work. Located in St. Paul, 
Minn., it has a wide knowledge and experience in Minnesota 
conditions and activities and on the iron range, and has 
performed construction work throughout the U. S., Canada 
and Alaska. During the past 27 years it has operated the 
world's largest open pit coal mine at Coistrip, Montana, 
currently producing about two million tons of coal 'annually, 
has acted as consultant and operator for the government of 
India in connection with open pit mines northwest of Cal-
cutta and other similar projects. 


7. (a) This property has been drilled, first for possible iron ore, 
and later for manganese ore, by three independent organiz-
ations. The first explorations were made by ii. P. Botsford 
of Crosby, Minn. in 1913 and by the Crosby 'Exploration 
Company in 1917. Later, in 1947, the 'i.A. Hanna Coal and 
Ore Company put down a number of churn drill holes, and as 
recently as the fall of 1950, the U. S. Bureau of Mines made 
a series of diamond drill holes. The logs of all of these 
holes are available, and the split cores may be seen at 
Region V headquarters, U.S.B.ivj.,, itJinneapo1js, lviinn.
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7. (a) The manganiferous material on this property appears to be 
Cont.	 extensive, and has been shown to be susceptible to bene-


ficiation by simple procedures. 


(b) While this property may be conidered contio u5 tô the 
Cuyuna Range iron formation, it is distinct and separate 
from the existing mines and is removed from the nearest 
mine by more than twenty miles. 


(c) The private reports which have been made on this property 
are confidential and not immediately available. All of the 
reports, however, are substantiated in all respects by 
those of the UIS.B.M., Region V. 


8.	 See financial statement attached for officers and directors. 
The five largest stockholders are: 


Allen D. Christensen & 
Carmen Christensen 
1 Montgomery Street 
San Francisco, California 


Thomas D. Dee 
Ogden, Utah 


Eccles Hotel Company 
Ogden, Utah 


E. 0. Wattis Estate 
% Shepard Mitchell 
815 No. Bedford. Drive 
Beverly Hills, California 


P. L. & Phyllis Wattis 
220 Bush Street 
San Francisco, California 


8. & 9. See financial statement of The Utah Construction Company. 


10. Operations have not reached the production stage. 


11. Proposed production is at the rate of l$,000 L. T.per 24 
hrs. for300 days per year. This will produce some 
10,000,000 long ton units of manganese per year. 


12. (a) The mineral body consists of bedded sedimentary deposits, 
considerably metamorphosed and lying in the form of an 
eroded anticlirie covered by alluviam some 150 feet thick. 
The mineral bed appears to vary from 150 to 250 feet 
in thickness. Assays have run from less than 1% to cover 
20% Mn. Average miriable material is believed to run 
3 3/4% Mn. The nd.neral consists of grains of manganiferous 
material of varying sized embedded in fine, dense clayey 
material.
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12. (b) U.S.B.M. drilling log of 5/13/50, Aitkin County, Minn. 
Cont.	 Sec. Ref. 1072 is referred to as substantiation, and a 


plan of the drilling is attached. 


Mineral Estimated	 % Mn.	 Total Mn. 
reserve	 tons	 _______	 content 


Measured 37,800,000 LT. 3 3/4% 1,400,000 


Indicated 23,700,000	 880,000


Total recover- Est.Cost 
able long tons of orod. 


	


1,100,000	 $6 / 1.1. 
of 20% con-
centrate 


	


710,000	 II 


13. It will be necessary to build about two miles of access road 
from a good county highway. A railroad spur about ten 
miles long is required. The entire area is perfectly flat, 
and the cost of these access facilities would be at the 
minimum for such works. 


14. Blind Lake, about 500 acres in extent, is about half a mile 
due north of the northwest corner of the section, and could 
supply all the water needed for beneficiation. There would 
be no seasonal shortage. 


15. Power is available from the Minnesota Power and Light Co's. 
grid, which is less than six miles distant. The rate for 
the estimated 2,500 kw required is under lkw hr. 


16. Varying numbers have been employed by previous interests 
to conduct drilling operations. None is employed at present. 


17. There is no improvement on the property. 


18. All conditions are believed to be described above.







GENERAL OFFICES SAN FRANCISCO OF SALT LAKE CITY OFFICE 
FIRST SECURITY BANK BUILDINL ONE MONTGOMERY ST	 ti 57 EAST 4TH SOUTH	 STRE 


OGDEN,UTAH TEL.GARFIELD 1-6743 TEL 3-7676 


T; rllj t1?A1T
ENGINEERS AND CONTRACTORS


CABLE ADDRE 
SAN FRANCISCO 4, CALIFORNIA	 UTAHCONCO 


July 2, 1951 


Defense I4inerals Administration 
New Interior Building 
Washington 2b, D. C. 


Gent1emen


We are sending herewith for your consideration a 
proposal for supplying a high grade sintered manganese oxide 
product on a largescala from a domestic source. 


The proposal embraces.a well studied program in-
eluding?


1. A large deposit of low grade manganese ore in 
the Cuyuna Range which has been partially drilled and proven. 


2, A process fox' recovery of manganese 
American C'anamid Company (through its wholly owi 
Chemical Construction Company) and which process 
tested by Batelle Institute and approved by them 
definitely successful in laboratory tests on ore 
deposit,


developed by 
aed subsidiary, 
was recently 
as being 
fx'om the above 


3. An operating group with an impressive background 
of experience in mining and in construction and operation of 
metalliu'gicsl plant taclitiea. 


The progren we propose eall for three stages in the 
development end operating rocedure, which are as follows: 


A. An initial 
Minerals Act, including 
to completely prove the 
the deposit throu coin 
require eight to twelve 
i600,000.


exploratory 
more detail 
deposit and 


nercial size 
months time


stage aided by the Defense 
d drilling and shaft work 
test the actual ore from 
equipment. This state wi 
and will cost approximate 


B, Development of the mine and design and eontruc-
tion of a full scale 'beneftoletion and sintering plant under 
terms of a purchase contract for 50,000,000 long ton units 
wider appropriate procurement regulations with suitable guara 
tees against loss tron cancellation by the government. This 
development is estimated torequire twelve months time and 
will cost approximately 25,00O,OOO. 







THE UTAH CONSTRUCTI	 COMPANY

SAN FRANCISCO, CALIFORNIA 


1ofone 11norals Adminiatratton	 July 2, 1951 


-	 - L	 T	 L .0 


C. Dølivorof sinterod manganese for a fivo year 
period beginning late in 1953 or arly in 1954. 


ThiE program offers a sound nd practical approach 
to the iianranese supply problem, a solution of tnihich is so 
essential to our $teol industry	 The program utilizos dothestic 
sources which are not subject to interruption by war or external 
political inluencos, and the supply can be expanded if necessary 
during tirnea of national omeroncy. The ovon character and 
the broad experience of the group of participants gives the 
maximwn assurano to the government that the contract il1 be 
fulfilled.


espoctful1y aubmttted by, 


TR UThH COI tTION OüAY 


len I). Wi21stonsefl, 
Vice President and 


ADC/jka
	 Genoral Manager







Form MF-103 
(April 1951)	 U. S. DEPARTMENT OF TH*TERIOR 


DEFENSE MINERALS ADMINISTRATION


Budget Bureau No. 42-R1035. 
Approval expires 6-30-51. 


APPLICATION FOR AID FOR AN



EXPLORATION PROJECT PURSUANT TO



MINERAL ORDER 5, UNDER



DEFENSE PRODUCTION ACT OF 1950


DO NOT FILL IN THIS BLOCK 


Docket No.	 4.J49zU 
A4	 /yic/iw4.. 


Date received 


Participation 


•	 The Utah Construction Co. 
and Associates 


1 Montgomery Street 
San Francisco, California	 Nameand 


L_J	 address of 


August 3, 19T''t 
Date______________________________________ 


FILL IN THIS BLOCK 


Date of application 	 Estimated cost -----------2hQOO 


Mineral or metal	 Percentage of Government participation 


Locationof mine-----------


Minnesota 


Date of. filing MF-100 ------- -July --1-1951


	


	 DMA Docket Number, if available 	 2X 


INSTRUCTIONS 


Read Mineral Order 5, Regulations Governing Government 
Aid in Defense Projects, before completing this application. 
Submit four signed copies of the application to Defense Min-
erals Administration, Department of the Interior, Washington 
25, D. C., or to the nearest field executive officer thereof, with 
your name and address on each sheet of the application and 
all accompanying papers. If any question is inapplicable, or


if you cannot answer it, so state on the form. Where the 
space provided for answer is insufficient, answer on a separate 
sheet, annex it to 'the application form,' and refer to it in . space 
for answer. If the application is approved, you will be pre-
sented with an exploration project contract on Form MF-200, 
for your signature. 


THE APPLICANT 


*1. Is applicant an individual, partnership, or corporation? 	 S 


*2. If a partnership, state names 'and addresses of partners. 
*3• If a corporation, state names and addresses of officers, directors, and five largest stockholders. 
*4• Describe the mining and general business experience of (a) the applicant, and (b) the person or persons who willmanage the 


S


project. 
5. Are you the owner or the lessee of the property? 
6. If owner, state what claims, liens, or encumbrances, if any, are against the property. 
7. If lessee, attach a copy of the lease and state if it is in good standing. 


NOTE.—It will be necessary to procure and attach to the exploration project contract agreements of claimants, lienors, en-
cumbrances and lessors subordinating their interests in the property to the interest of the Government under the 
contract.	 '. 


8. Furnish current financial statement, showing assets and liabilities, and a profit and loss statement. 
9. How much money is applicant prepared to invest in proposed project? Is it sufficient to pay5 your part: of the cost of the 


project as detailed in question 23 of this application form, in accordance with the regulations 'on Government participation 
(Section 9 of Mineral Order 5)? 


*If you have already answered these questions on MF-100, you are not re q uired to answer the questions for this application. 	 16-64067-1







THE PROPERTY 
10. (a) Give a description of the real property that will be in any way involved in the exploration project, including any existing 


mine or operating property. 
(b) Give the legal description of the exact parcel, plot, or area upon which the exploration is to be conducted. 


NOTE.—If both areas are the same, so state. The only obligation to repay the Government is from the net earnings from 
any commercial discovery made in the area specified in (b) above in which the exploration is to be conducted, 
and the expenditure of funds which may be charged as costs of the project must be limited to that area or to 
work necessary to perform the exploration in that area. 


*11. State the present and former names of the property, if any. 
*12. State, in detail, the location of the property with reference to towns, railroads, roads, shipping points, including distances 


and directions and kinds and conditions of roads. 
*13. State source and quantity of water available for operations and its sufficiency at all seasons. 


State amount of power to be used, rate per hour or other cost, and source. 
*14. Describe any existing useable facilities, equipment, buildings, or structure now on the property that will be devoted to the 


exploration work. 
15. State in detail how the ore could be shipped and how and Where milled. 


*16. History: 
(a) Give a statement, as complete as possible, of previous exploration, developmerit, operation, and production of property, 


with reasons for any past suspensions of operations. 
(b) State briefly the known history and production of adjoining and neighboring properties. - 
(c) Furnish any available (private) reports that may apply to this application, including results of mine examinations, 


recommended exploration and development, and metallurgical investigations. 
*17. Production: 


(a) If mine is in production, furnish the following information: 


Grade or	 Net value 
Tons per day	 analysis	 Cost per ton	 per ton 


(1) Mining 
(2) Milling 
(3) Shipped 


or sold	 .	 . 
*18. Ore or mineral reserves: (If property is or has been operating.) 


(a) Describe the ore or mineral deposits briefly. 
(b) Submit available maps and assay data. 	 - 
(c) Give estimated tonnage and grade of each class of ore reserves. 


19. State any conditions or circumstances regarding the property not sufficiently brought out by, the foregoing questions. 


THE EXPLORATION 
20. For what mineral or minerals and for what types of deposits and ores will the exploration be conducted? 
21. Describe briefly, but concisely, the proposed work and the estimated time required to complete it. 


NOTE.—The Government will not participate in a project that will require more than 2 years to complete.. 
22. Furnish statement of the geological basis of the project with particular emphasis on factors leading the operator to expect the 


finding of commercial ore bodies. This statement should be accompanied by supporting maps such as geological maps, maps 
of the proposed openings and assay maps, sample lists, and other pertinent data. 


THE REQUIREMENTS AND COSTS 


23. Tabulate in the form-of an itemized statement with a sum for each item the estimated requirements and costs of the project so 
that the total will give the estimated cost of the project in which the Government will participate, as follows: 
(a) Labor, by numbers and classes (miners, muckers, milimen, etc.), with wages of each. 
(b) Supervisors, by numbers and positions, with salaries of each. . . 
(c) Cost of necessary repairs to existing facilities, structures, and buildings. 
(d) Cost of necessary installation or construction of additional facilities, structures, and buildings. 
(e) Cost of items of equipment, not now owned by the applicant which must be purchased for operations at a cost of $50. or 


more each. 
(f) Cost of rental for equipment which the operator proposes to rent. 
(g) Rental value of items of equipment which the operator now owns and which will be devoted to the work. 
(h) Cost of materials and supplies, including items of equipment costing less than $50 each. 
(i) Cost of power, water, utilities, and any other items not provided for above. 


24. Furnish a time schedule of the project, stated in terms of months after project is approved, showing progress expected to be 
accomplished and the money expected to be spent.


CERTIFICATION 
The undersigned company, and the official executing this certification on its behalf, hereby certify that the information con-


tained in this form and accompanying papers is correct and complete to the best of th 	 owledge afJ1)ief. 


J ah Construction Co.	 .	 By	 -	 - 
(Name of company) and As soc i ate s	 -	 (Sig ture of authorized offi aI) fl 


(Date)	 .	 (Title)	 . 


Title 18, U. S. Code (Crimes), Section 1001, makes it a criminal offense to make a willfully alse statement or representation to any department or agency 
of the United States as to any matter within its jurisdiction.	 .	 . 


'Same as footnote on page 1. 	 16-64067-1	 U. 5. GOVERNMENT PRINTING OFFICE







.	 . 
Form MF-103


U. S. DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS ADMINISTRATION. 


APPLICATION FOR AID FOR AN EX-
PLORATION PROJECT URSUANT TO 
MINERAL ORDER 5, UNDER DEFENSE 


PRODUCTION ACT OF 1950. 


•


	


	 June 27, 1951 


1 to 5, inclusive, are answered in form MF-l00, which is attached. 


6. Applicant is lessee. 


7. Lease is in good standing. A copy of the agreement is attached. 


8. A financial statement is attached to form MF-100, which ac-
companies this application. 


9. Applicant is prepared to invest $75,000 in the project. This sum 
exceeds our share of the cost as detailed in question 23, and ac-
cording to the provisions of Section 9 of Mineral Order 5. 


The Property 


10. (a) The ore body lies in section 23, Township 48 N. range 27 west, 
Aitkin County, Minnesota. 


(b) Explorations are to be conducted over a considerable portion 
of the entire section. For the purposes of this contract the 
property will be subdivided into 40 acre tracts, and ex-
ploration is to proceed as discoveries indicate. 


11 to 14, inclusive, are answered in form MF-l00. 


15. Mining will be done from an open pit, using power shovelloading 
and truck haulage. A gravity concentrating plant is to be erected 
on the property, and the 20% concentrate produced will be leached 
by a modified sulphur dioxide process, facilities for which will 
probably be erected on the property. The leaching process turns out 
a 62% manganese content sintered oxide, which is suitable for pro-
duction of ferromangariese. 


• 16 to 18, inclusive, are answered in form MF-lOO. 


19. The foregoing answers are believed to cover the pertinent facts. 


The Exploration 


20. Explorations are to be conducted for manganese, indications of 
which have already been established by the drilling described 
previously. The deposit is believed to be a folded, bedded de-
posit, and is known to be of considerable thickness and extent. 
The ore contains manganese and iron as oxides, together with 
silica and alumina which constitute the gangue.







. 


21. It is estimated that about 40 holes should be drilled to sub-
stantiate further the reserve of mineral, and to gain otherin-
formation necessary to plan a mine. It is expected that this 
work can be completed within four months of commencement. In 
addition to the drill holes, it is felt that an exploratory 
shaft, or several large core holes, should be put downon the 
property to gain further knowledge of the character and for-
mation of the mineral, and to obtain samples for further work 
on beneficiation. Tentative drilling sections and the shaft 
site are indicated in red on plan E-2, which is attached, hut 
it is expected that early findings villi dictate the final plan 
of development. 


22. This property was originally drilled as a prospect for iron 
ore, owing to its position relative to the Cuyuna Range. Late:r' 
exploration was made with the hope of developing a body of 
manganiferous iron ore. In the light of recent deve].opment 
of a process for leaching manganese, together with the suscep 4:-
ability of the ore to gravity concentration, the present progr.i 
has been undertaken. Cobsiderable ore is now known to exist, 
but the current exploration is necessary to plan the mine and 
to obtain samples for final metallurgical work. 


The substantiation of this request lies in the drilling logs 
and metallurgical reports of work done on the ore. Photostatiç 
copies of such reports as are available are attached to this 
application.


The Requirements and Costs


will be done 
of work in 


recent cx-
operating 


23. It is anticipated that drilling and shaft sinking 
under contract by firms engaged in doing this type 
the iron ranges. Estimates of costs are based on 
perience of the U.S.B.M. and the mining companies 
in the area. 


24.
Type of Work Completion Time 


(from date of approval)
Co St



E st I ma t e 


Exploratory Drilling 	 •.	 4 ma. 
.	 8,000 ft. churn drilL holes © $7.00/ft. 	 $ 56,000.00 


4,000 ft. NX core drill hole © $8.00/ft. 	 32,000.00 
Exploratory Shaft •	 . 


(Using freezing method)	 8 ma.	 120,000.00 
Exploration drifts	 12 mo.	 36 ,PPQ2Qc 
Access road	 S 	 6,000,C 


$25 000 .00







I U. S. DEPARTMENT OF THEITERIOR Form MF-100 Form approved. 
(March 1951) Budget Bureau No. 42-R1026. 


DEFENSE MINERALS ADMINISTRATION 


GENERAL TECHNICAL DATA
	 NOT TO BE FILLED IN BY APPLICANT 


FOR USE UNDER THE	 Docket No. 


DEFENSE PRODUCTION ACT OF 1950
	


Date received 


p The Utah Construction Company 
nd Associates 


1 Montgomery Street 
San Francisco, California


Name and 
address of 
applicant 


July 2, 195]. 
Date 


INSTRUCTIONS 


L
	


I 


This form is to be filed with Defense Minerals Adminis-
tration, Department of the Interior, Washington 25, D. C. 
It should be accompanied by appropriate application form 
when a specific type of Government assistance is requested, 
in the form of (1) loan, (2) purchase contract, (3) Gov-
ernment guarantee of a private loan, (4) Necessity Cer-
tificate pursuant to the provisions of Sec. 124-A (Amorti-
zation Deduction) of Internal Revenue Code, 1950, (5) pri-
orities or allocation of mining equipment, and maintenance, 
repair and operating supplies, and (6) other forms of Gov-


ernment assistance that might arise under the Act. Sub-. 
mit four (4) signed copies of the form and accompanying 
papers. Name and address should be stamped or typed 
on each sheet of this form and all accompanying papers. 
When a question is inapplicable it should be so stated on 
the form. Additional sheets may be attached in answering 
any questions or in supplying additional information. (IF 
YOU CANNOT ANSWER A QUESTION, SO STATE.) 
If a question is answered elsewhere indicate where an-
swered. It is not necessary to answer it again. 


GENERAL TECHNICAL DATA 
Supply the following information on separate sheets, arranged, numbered, and lettered as indicated: 


1. Materials produced: 
(a) What are the chief mine, mill, or smelter products? 
(b) What are the byproducts, if any? 


2. Name(s) and type(s) of mine(s), mill(s), smelter(s), refinery(ies), pit(s), quarry (ies), drilling operation(s). Include old 
names of property, if any. Show extent of workings, including the following: 


(a) Linear feet of shafts. 
(b) Linear feet of drifts and crosscuts. 
(C)	 Linear teet ot tunnels or adits. 
(d) Linear feet of other mine openings (explain briefly). 


Indicate whether mine is flooded or not. 	 Describe any pumping problems. Give size or	 1T1Th 
3. For each operation listed above supply the following:


RE (a) Distance and direction from nearest town and shipping point. 
(b) Mining district. JUL 1 1 (c)	 Township, Section, Range. 


County, (d)	 State.
SIROBEL 


4. (a) State whether or not property is now in operation, and if in operation, by whom operated. 
(b) Are you operating this property as: 


0 Owner. 
0 Lessee. 
0 Contractor. 


5. Number of years in production -----------------------------------------
If not in production or operation, estimated date when production will begin 


,v6. Experience of operators: 
Describe the mining and general business experience of (a) the applicant, and (b) the person or persons who manage the 
project.


7. History:
(a) Give a statement, as complete as possible, of. previous exploration, development, operation, and production of property, 


with reasons for suspension of operation. 
(b) State briefly the known history and production of adjoining and neighboring properties. 
(c) Furnish any available (private) reports that may apply to this application, including results of mine examinations, 


recommended exploration and development, and metallurgical investigations.
16-63792-1 
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(b) If deposit is othe	 an placer: 
(1) Submit assay plans and/or sections showing location and size of proved (measured) and probable 


(indicated) ore or mineral reserve. 
(2) State the tonnage (indicate type of ton) and grade of each class of ore reserve, s above, and show how 


computed. Tabulated total ore reserve as follows: 


TOTAL ORE OR MINERAL RESERVES 	 / 


METAL OR / 


ORE OR MINERAL IkEERVE
STIMATED


MINERAL 
CONTENT


* 
ROSS	 ALUE


RECOVERABLE 
UNIT VALUE


ESTIMATED COST 
OF PRODUcTION 


S.	 • ONS PER TON ER	 ON PER TON PER TON 


S


•


(a)
(Grade) 


(b)
S 


(c) (d) (e) 


Measured(pred)-------------------------------------------------------------------------------------------------------------------------------


Indicated(probable)--------------------------------------------------------------------------------------------------------------------------------


(c) If placer:


(1) Give estimated total yardage and average marketable mineral content of each deposit. 


(2) Submit map showing location of placer deposit and surrounding area, with all test holes or pits. Submit 
logs of each hole and test pit with depth and average value of each. 


(3) Describe gravel, stating whether fine, medium or coarse; loose, tight, cemented, or frozen, and whether it 
contains stumps or boulders more than 1 foot in diameter; if so, how large, and in what proportion. 


(4) Describe bedrock, giving type (granite, sandstone, shale, etc.) and state whether it is hard or soft, smooth, 
uneven or rough. 


(5) Describe overburden, stating whether loose, tight, or cemented; fine or coarse textured; furnish estimate of 
average thickness and total amount. 


(6) Tabulate the reserves using the form outlined above for ore or mineral reserves. 


13. Access Roads: 


Give road distances to shipping, supply and residence points, stating kind and condition of roads. 


14. Water Supply: 


State source and quantity of water available for operations and whether sufficient for all seasons of year. 


15. Power: 
State amount of power used, rate per hour, and source thereof. 


16. Labor: 


State number and classes (miners, muckers, millmen, etc.) of men employed during a recent representative payroll period. 


17. Equipment and Facilities: 


Describe present equipment on the property, including buildings. (State condition.) List major pieces of equipment 
now owned or controlled and in serviceable condition available for this operation. 


18. Are there any particular conditions or circumstances affecting your operations that are not described above? If so, explain 


CERTIFICATION 


The undersigned company, and the official executing this certification on its behalf, hereby certify that the information con-
tained in this form and accompanying papers is correct and complete to the best of their knowledge and belief. 


By 


éSe42121 
(Name of company)	 v ce Pr	 O1e1 Ma 


for The Utah Construction Corn 
------ ------------------------------------


S 	


(Date)	 (Title) 


Title 18, U. S. Code (Crimes), Section 1001, makes it a criminal offense to make a willfully false statement or representation 
to any department or agency of the United States as to any matter within its jurisdiction.	 555 


U. S. GOVERNMENT PRINTING OFFICE	 16-83792-1 







U .S .DEPARTMThT OF ThE INIERIOR 
tEflNU flhiMJ0S ALWXNXSTRATION. 


G$.NRAL ThC)I41L TA 
?QRVU UIS*RThE 


DIPENSE P0t*1CTX0W ACT 0?


jun. 27, 1951 


I. (a) The property will prsduc. m*ngin.i. oxide are, ich 
will. be gravity concentrated on the pro1.rty 4 This 
concentrate will, in turn, be leached to provide a 
high zade, high purity product suitable ioz ferro' 
manganese production. 


(b) Th. ore ii high in iron, and effort will be made to 
recover this as an iron ore.. 


	


2,	 Th. property is known only b its description, 
section 23, township 48$, ra*ge 27W. Operstiens 
to date have consist•d of saling by churn and 
diamond core - drifling, a,4 eta1lurgica3. testing, 
as described below. ttal amount of chuIi 
drilling is 14,360 feat and te total amount of 
di**Ofld core dri11in is 2,83 feet. 


3. (a) The property is ibout bight Miles north of Aitkin, 
Minnesota. The town, which is.the county seat, 
is served by the Northern Pacific Railroad. 


(b) The ppperty is north-east of the Cuyuna Rsige 
iron mining distrit. 


(c)(d) The ore body lies in section 23, township 48W, 
range 27W, Aitkin County, Minnesota. 


(a) pplicant is engaged in an engineering program 
leading to the produstion of a 20% gravity 
concentrate from which a 62% sintered manganese 
oxid, will be prepared by a modified sulphur 
dioxide leaching process. Continued explorations 
will furnish additional technical data to be 
utilized in coa1eting plant designs. 


(b) Applicant isthe less... 


	


5.	 Production is not yet underway,. but is •xpectd t• 
commence within twenty months.


'ger







.' 


6 Experience of the operstors 


The tJtsI Construction Company was organized in 1900, 
and stnoe that time has engaged in heavy conitruction ot 
aLl kinds, including hydros.etrto power projects, r*tl 
roads, industrial plants, tunnels, shafts, az military 
installations of all kinds including seoapliested plant 
and installations for the Chemical Viarfare Department. 


For * long time the company has been assootited with 
important mining companies in. the performance Of mining 
and stripping work for' &snnsott Copper Corporation, 
Pittsburg Coal Company, and liter the Ptttsburg Conioltdstecl 
Coal Coniany, Colorado Pie1 *d Iron Corporation, Columbia 
Iron Mining Company (On.8tee1 Comny), and others. 


Important achievements of 'the company have been the eon. 
atruotton of plant fUttt.i for Kennecott Copper Corpor. 
atton which included smalting works, eleotrslytic refining 
plant, power houses and * concentration plant 4 The company 
successfully performed the general óontraot for construction 
of the major part of te0*it$v* Bt**l Plant tor the Defense 
?lant Corporation. Otbr plant facilities built by the 
som*ny are the design and construction of. sine fuming 
plant for American $meltin.g and Refining Company, a eheatcal 


'plant for Derco Gorpc'atLes, a cobalt refinery for liow 
Sound Corn ny, afld simiui projects for other mining 
com*nies.	 ' 


Continuous maintenance oontwests are currently being per. 
formed for Geneva Steel Cov*pany and the a1t Lake Refinery. 
Production of Iron ors erom our own iron mining property 
near Cdsr City, Utah ta 150,000 to 200,000 tons per month, 
and we are shipping ore to Xtser tee]. Company at Pontans, 
California,. to Geneva Steel Company at Geneva and Ironton, 
Utah, to Carnegie Illiflot*8teel oupany at Chicago and 
Pttteburg, to inland Steel. 1Company at Chicago, and to 
others. 


In £3ritieLl Columbia we are opening a new open pit mine 
which will be processed through a magnetic separator plant 
with a capacity of 75,000 tons per month.







. 


Associated with us are Poley Grothera, Inc. of St. Paul, 
Minn., a firm about seventy five years old wtti. long experience 


,	 in mining end construction work. Located in t, Paul 
it baa had a wide knowledge and. experience in Minne1ot Con 
d.itions and act1tttes and on the iron range, and has performed 
construction work throughout the U. S., Can*da and1A1*ika. 


• Duz'tng the past 27 years it has operated the world * largest 
open pit coal mine at Col*trtp, Montana,. currently paodtioing 
about two million tons o coal annually, has acted as consult. 


• tnt and operator for the government oL India in connection with 
open pit mines northwest ot Calcutta and o ther similar 
rojeets. 


4







.


	


e 


1 S finensisi statement att&ched or officers and 
dir.tors, The five largest stocicbolciers arez 


Allen D. Christensert & 
Csx*sn Qrist*nsan 
I Mofttgo*ary Street 
San YraMisso, California 


Tho*as D. e 
Ogdon, Utah 


Eceles Hotel Company 
Ogden, Utah 


E. 0. Wattis Estate 
•	 S Shepatd Mitchell 


$15 No. edfordDrve







S..	 ... 
7.	 (*) This ptoperty has b•ej di,iIl.d, flz8t fox possib'e fton ore, 


*nd later for	 angsn.se ore, by three independent organiz. 
ations.	 The	 rst .xplorations were made by M.?.Botsford 
of Crosby, Minn. Sn 1913 and by the C2sby E*por*tiofl 
Coapany in 1917,	 Later, in ]47,&LHanna Coal 
and Ore Company put down a nu*ber ot churn drill holes, 
and as recently as the fall of 39S0, the U.$.$uresu of '
Mines made a series of diamond drill holes. 	 Th, logs of 
all of these holes are available, and th, split cors 
may be seen at Region V headquarters, UJ.LM.	 Minneapolis, 
Jttnn.	 The manganiferous material on this property appears 
to be extensive, and has been shown to be susceptibl. to 
b.neficiation by simple procedures. 


(b) While this property may b. considered conttgous to the 
Cuyurus Range iron formation, it is distinct and separate 
from the existing mines and is removed from the nearest 
mine by more thsn twenty miles.	 . 


(c) Th. private reports which have been made on this property 
are confidential and not immediately available.	 All of the 
reports, however, are substantiated in all respects by 
those of the U.S.B.M., Region V. 


10. Operations have not reached the production stage, 


11. Propos*d production is at the rate of 16,500 L.T. per 24 
hrs. for 200 days per year. 	 This will produce some 
10,cX.,00 long tonunits of. manganese p.r year. 


12.)(a) The *ineral body consists of bedded sedimentary deposits, 
considerably metamorphosed and lying in the form of an 
eroded anticline covered by alluviam some 150 feet thick. 
Theminlbe4 appears to vary from 150 to 250 feet 
in thickness.	 Assays have rn'from less than .1% to over 
20% Mn.	 Average minebi. material is believed to run 3 3/4% 
Mn,	 Thi mineral consists of grains of eanganiferous 
material of varyiny sizes embedded in fin., dense clsy.y 
material.	 .	 .	 . 


(b) U.SI$.M. drilling log of 5/13/50, Aitkin Cowzty, Minn. 
Sec. Ref.1072 is referred to as substantiation, and a 


• plan of the drilling is attached. 


Mineral Estimated	 % Mn.	 Total Mn.	 Total recover	 *st.cost 
tons	 ontent	 abA. loJ g t,is	 o 


Measured	 37,800,000LT. 3 3/4$ 3,400,000	 1,1CiO,CXX)	 *6/ L.T. 
of 20% con' 
c.ntrate 


Xndicat.d23,700,000"	 880,000	 730,000







.,	 .... 


13. It will be necessary to build about two. aii.s of access road 
from a good county highway. A railroad spur about ten miles 
long is required. Th. entire ma is perfectly fiat, and the 
cost of th•se access facilities would be at the *tnimum fo 
such works.	 . 


14. Blind Lake, about 500 acres in . extent, is about half smile 
due north of the northwest cèrner of the section end could 


Q	 supply all the water needed for ben.ficLsttn. %ere would 
be no seasonal hortagi.	 .	 . 


15. ?ow*r is available from the Minnesota Power and Light Co's. 
grid, which is less than six miles distant. The rate for 
th. estimated. 2,0O kw required is under 116$ per kw hr. 


l. Varying numbers have been eloyed by previous interests 
to conduct drilling operations. None is Seploy.d at present. 


17. There isno improvement on the property. 


1.8. *11 conditions are believed to be described sbovi. 


Li
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Form MF-100


U.S. DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS ADMINISTRATION 


GENERAL TECHNICAL DATA 
FOR USE UNDER THE 


DEFENSE PRODUCTION ACT OF 1950.


June 27, 1951 


1. (a) The property will produce manganese oxide ore, which 
will be gravity concentrated on the property. This 
concentrate will, in turn, be leached to provide a 
high grade, high purity product suitable for ferro-
manganese production. 


(b) The ore is high in iron, and effort will be made to 
recover this as an iron ore. 


2. The property is known only by its description, section 
23, Township 48N, range 27W. Operations to date have 
consisted of sampling by churn - and diamond core - 
drilling, and metallurgical testing, as described below. 
The total amount of churn-drilling is 14,360 feet and 
the total amount of diamond core drilling is 2,583 feet. 


3. (a) The property is about eight miles north of Aitkin,iin-
nesota. The town, which is the county seat, is served 
by the Northern Pacific Railroad. 


(b) The property is north-east of the Cuyuna Range iron 
mining district. 


(c) (d) The ore body lies in section 23, township 48N, range 
27W, Aitkin County, Minnesota. 


4. (a) Applicant is engaged in an engineering program leading 
to the production of a 20% gravity concentrate from 
which a 62% sintered manganese oxide will be prepared 
by a modified sulphur dioxide leaching process. Con-
tinued explorations will furnish additional technical 
data to be utilized in completing plant designs. 


(b) Applicant is the lessee. 


5. Production is not yet under way, but is expected to 
commence within twenty months. 


6. Experience of the operators: 


The Utah Construction Company was organized in 1900, 
and since that time has engaged in heavy construction of 
all kinds, including hydroelectric power projects, rail-
roads, industrial plants, tunnels, shafts, and military 
installations of all kinds including a complicated plant 
and installations for theChemical Warfare Department.
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6.	 For a long time the company has been associated with 
Cont. important mining companies in the performance of mining 


and stripping work for Kennecott Copper Corporation, 
Pittsburg Coal Company, and later the Pittsburg Consolidated 
Coal Company, Colorado Fuel and Iron Corporation, Columbia 
Iron Mining Company (Geneva Steel Company), and others. 


Important achievements of the company have been the con-
struction of plant facilities for Kennecott Copper Corpor-
ation which included smelting works, electrolytic refining 
plant, power house, and a concentration plant. The company 
successfully performed the general contract for construction 
of the major part of the Geneva Steel Plant for the Defense 
Plant Corporation. Other plant facilities built by the 
company are the design and construction of a zinc fuming 
plant for American Smelting and Refining Company, a chem-
ical plant for Darco Corporation, a cobalt refinery for 
Howe Sound Company, and similar projects for other mining 
companies. 


Continuous maintenance contracts are currently being per-
formed for Geneva Steel. Company and the Salt Lake Refinery. 


Production of iron ore from our own iron mining property 
near Cedar City, Utah is 150,000 to 200,000 tons per month, 
and we are shipping ore to Kaiser Steel Company at Foritana, 
California, to Geneva Steel Company at Geneva and Ironton, 
Utah, to Carnegie Illinois Steel Company at Chicago and 
Pittsburg, to Inland Steel Company at Chicago, and to 
others. 


In British Columbia we are opening a new open pit mine 
which will be processed through a magnetic separator plant 
with a capacity of 75,000 tons per month. 


Associated with us are Foley Brothers, Inc. of St. Paul, 
Minn., a firm about seventy five years old with long exper-
ience in mining and construction work. Located in St. Paul, 
Minn., it has a wide knowledge and experience in Minnesota 
conditions and activities and on the iron range, and has 
performed construction work throughout the U. S., Canada 
and Alaska. During the past 27 years it has operated the 
world's largest open pit coal mine at Colstrip, Montana, 
currently producing about two million tons of coal annually, 
has acted as consultant and operator for the government of 
India in connection with open pit mines northwest of Cal-
cutta and other similar projects. 


7. (a) This property has been drilled, first for possible iron ore, 
and later for manganese ore, by three independent organiz-
ations. The first explorations were made by ii. P. Botsford 
of Crosby, Minn. in 1913 and by the Crosby Exploration 
Company in 1917. Later, in 1947, the	 Hanna Coal and 
Ore Company put down a number of churn drill holes, and as 
recently as the fall of 1950, the U. S. Bureau of Mines made 
a series of diamond drill holes. The logs of all of these 
holes are available, and the split cores may be seen at 
Region V headquarters, U.S.B.M., Minneapolis, Minn.
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7. (a) The manganiferous material on this property appears to be 
Cont.	 extensive, and has been shown to be susceptible to bene-


ficiation by simple procedures. 


(b) While this proper'ty may be considered contigP U5 to the 
Cuyuna Range iron formation, it is distinct and separate 
from the existing mines and is removed from the nearest 
mine by more than twenty miles. 


(c) The private reports which have been made on this property 
are confidential and not immediately available. All of the 
reports, however, are substantiated in all respects by 
those of the U.S.B.M., Region V. 


8.	 See financial statement attached for officers and directors. 
The five largest stockholders are: 


Allen D. Christensen & 
Carmen Christensen 
1 Montgomery Street 
San Francisco, California 


Thomas D. Dee 
Ogden, Utah 


Eccies Hotel Company 
Ogden, Utah 


E. 0. Wattis Estate 
% Shepard Mitchell 
815 No. Bedford Drive 
Beverly Hills, California 


P. L. & Phyllis Wattis 
220 Bush Street 
San Francisco, California 


8. & 9. See financial statement of The Utah Construction Company. 


10. Operations have not reached the production stage. 


11. Proposed production is at the rate of 11,000 L. T.per 24 
hrs. for . 00 days per year. This will produce some 
10,000,000 long ton units of manganese per year. 


12. (a) The mineral body consists of bedded sedimentary deposits, 
considerably metamorphosed and lying in the form of an 
eroded anticline covered by alluviam some 150 feet thick. 
The mineral bed appears to vary from 150 to 250 feet 
in thickness. Assays have run from less than 1% to cover 
20% Mn. Average minable material is believed to run 
3 3/4% Mn. The mineral consists of grains of manganiferous 
material of varying sized ernbeddd in fine, dense clayey 
material.
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12. (b) U.S.B.M. drilling log of 5/13/50, Aitkin County, Minri. 
Cant.	 Sec. Ref. 1072 is referred to as substantiation, and a 


plan of the drilling is attached. 


Mineral Estimated	 % Mn.	 Total Mn. 
reserve	 tons	 ______	 content 


Measured 37,800,000 L.T. 3 3/4% 1,400,000 


Indicated 23,700,000 H	 880,000


Total recover- Est.Cost 
able 1onqons of arod. 


	


1,100,000	 $6 / IL.T. 
of 20% corp 
centrate 


	


710,000	 II 


13. It will be necessary to build about two miles of access road 
from a good county highway. A railroad spur about ten 
miles long is required. The entire area is perfectly flat, 
and the cost of these access facilities would be at the 
minimum for such works. 


14. Blind Lake, about 500 acres in extent, is about half a mile 
due north of the northwest corner of the section, and could 
supply all the water needed for benefi-ciation. There would 
be no seasonal shortage.	 - 


15. Power is available from the Minnesota Power and Light Co's. 
grid, which is less than six miles distant. The rate for 
the estimated 2,500 kw required is under l/kw hr. 


16. Varying numbers have been employed by previous interests 
to conduct drilling operations. None is employed at present. 


17. There is no improvement on the property. 


18. All conditions are believed to be described above.
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MAWGANTt5r	 DtrCçt	 GRAt)F cu oa n'	 -r	 :ir 


Zt is proposed to it* Lie * rnp ot. 2o r5do **ngsnU•rus 
aat.rtet oeourrin on asotton 23.?li$N U7V, in Mtktn Counts, 
t4t*n.sot* T1e tnersi ap.rant3y oeours in a sinaUn. 
md dis*ond eore drilling iMiest, * probsb1c ore body rougbly 
piotsnulsr, about 2000 ? wad, n4 from 5000' to 000 s long, 
The thicknesi of *tn.r*ltutton varies trom 150t *0 250', bitt 
ths thicker portions centsir leaner streaks, bthisb bx'ingji the 
sv.r*&e &oro nesrlj to 10', This £ndteetes * prob*bla tonns 
et 62.000 $ 0004 1ttft an $VE*C On*Snt 0t recoverable nangsnese 
of 3, tk4t &owa tae possibility øt recovering s* 190,030,000 
lon ton units of 


reU inarj or d idtj sork b three independent laboratories 
demostrstes that rester t?ax GS angsnes* recovery is possible 
when coentratin,	 ore to 2O	 ¶here shi1d be no difttoulty 
in sohievin * siiiisr resdt evn idth th. Srsd. of the ore fall. 
ma to nearly 3	 This is due to the urtuawil on*rsetrietic of 
the torin,tion, wbarstn the snue exists ehiefty as a very fn 
•layey materiel which may b ws1ed smy. 'urther refinewnt 
ii then .tf.st.d by cra,ity separation, suoh is sink.tlo*t, 
The are. is pextutly tlst, nc the. ovezburden consists of 
sandy loas', clay, zsvel and boi1ers to t depth of 150' over 
the entire ore body, Because of this th1ckness of crv,r'burden, 
open pit mintn operations riust be carried ott on a 1se saj* 
to be or,omicaL 
With a proposed 1et%,hnB pisnt flest ned. tor * yearly procuetion 
of 10,000,000 ion ton un1ta at r'araSsnesø as a 61% msnrrnesa 
sinter, end sssunin 350 working dy paz' yast' in the le.htn 
plant end 300 orktr dsya in th. mine, ore production would he 21,000 1on tos er 
0wtn. to the depth of OverbtLrden, te a1y ens of saiing 
the ore as been thro h soma 10 oburndrt11 holes aM I diamond 
oore..driU holes, These shoe the in4ozbted ezistenee of an 
enorions quantity u otenttal ort v vett esi is left to be 
desired, ut *daittonsl ir,tormatton on or. dressing end on the 
sotusi. quality at re which could be. tned ire desired, 
Xn oJ*diD to 'Povt turther the extnt of te ore body, end to define barren cress tor the spoil bsnk, tsiitngs ponds and 
plant tttiitXes, it i4U be necessary to drill more holes. tt 
is e tisted thet ebo t ItO nor. holes should be drtUed. !ecsuse 
•uipiwxt oourernent entails * ions delay, and bessus. the large 
•spit.1 outlay antties the consejuence of errors in adulations, it it sonstderGd desirable that run of mine ss*p2es, rather than 
drill ore* or slwg., be obtsin.4 for ox. dres*in work, *i.n 
it is entton.d that the or. dressing id3.1 probably entail the 
•zpenditux's of about t,O00,O00, it can readily he seen thet the 
sinking of n etplo story st*tt for asmplo Ln1nj is amply justified.
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(Z1M	 (Cont' 4) 


With driUlni •*peetsd to seat st**t $60,000, the shaft 
$100,000 idning St s for pilot ore dressing and pilot teaha 
tag operations *2S,000, and era dressing resesreh' and pfleting $27,O0O, 
It U b. sun that .zplorstt.n capital ci p00,000 should be 4e 
available. 


Using the post ar1yr eivsIont operations as pit4ss and basing 
stripping esets on Large 'seal. contrasts in the ]oesl t5p * ataing 
and eonoantrsttn .0.5 ef *5.147 p.r ton St 20% scn..Mrat. is 
btaiaad. P'r ptupaoa of asttte it is d..ir*bl• to .r.ds 


*11 seats to the bsats of long ton miSs of nenganasi sentont 
(a2.14. lb.) • c this basis, aining end sonsa*tasttiig 14 oost 
00.2?6 /iang *cii unit. 


t should b. noted that an ti.aeo in the ste of aiuin8 tends

to pe4uø. the seat of pr'odi.sirag enø.ntret,s, 	 it ii tndisatsd 
that pred*ation of 100,000 tts of is*gsaase p.r dsp would ssa 
the ceet St eonentrstes to atant $C.aIstS hong ton *tt. 


Ssoeus. of the low grad. et the .re, a snail hangs in the ecu 
has a lsres affect . the cost or the sonsentrste. cm the 200 
p.s' day eperatton, ,e ahang. in essay of j% Shanea the *ost of 
conosnt .st.. by lh%. This servos to stress the iapsrt.ans. at 
thoi'oigh szplortton of the ore be4.







•	
Kay 23, 1951 


_____	 •	 H 


Ore samples have a sayed	 2.5 7 5% )n 


Average Is expeote4 to be	 3,75	 Mn 


Recovery is expected to be 	 3%	 Mn 


All on the bast ot per ton minod 


Concentration to 20% is expected 


oucentratiori ratio is 6.67:1 


All figures fo1io4ng are based on reaching full production the 
first year, arid the tiring cost Is ioter by reason of distributing 
the entire stripping cost over five years t ore production, 


No taxes have been jnc1uded 


200 x 5x 6.67 6670 ¶/day 


6670 x 365	 2,435,000 /yr.	 • 


2,500,000 /yr. 


Figure 200 working days In th. mine. 


5Q0qQ	 a 12,500 /24 hrs. 


21 /hi'. 


S







•Iç1ION pF coNC1NTRA 


Mining cost, including stripping	
0.622 


oentrting


Par ton ore mixted	 0.833 


.	
Per


shipped	 5..8 


On the basis of 3% i'm recoyerb1e in the 
coflefltrRte, the cost of concentrate per 
ton of contained Mn is* 


0.03	 2780 


ExlttSie of royalties, depletion, taxes, ete.







Volume overburden 3 (15QQ, i00 ,€ 100 x 1050) 50 (2250000,t 
1102500 1575000) 


z 4927500 x 50 245380000 cf. or 8780000 cy 


Volume ore * 3 (l050, 900 ,C 1050 ,x 900)	 (1102500 , 810000 •	 945000) 50 


•* (2857500) 50 142,180,00 cf, or5,285,000 cy. 


with sp. gr. Li • 10650,0Q0 gross tons. 


Costi







I	 . 
çosjp, .cçq


Per to or• 


P3nt mortzation 1 year wrjte.off	 0,08 


Labor, including mainténnce	 0,0476 


M*irten,arme & Repatr rnater&als	 0016 


UtiUtie	 ______ 


0.1874 


Adninistraton Overhead.	 _____ 
O% of labor.


Per ton Qt mined	 0.2112 


Cost of concentration 


Use	 0.21. 


Or	 1.40 pr tori concentrate 
jJ







.... 


?M LJM 


Buildings $ 200,000 


Crushers 68,000 


$Creen	 : 20,000 


Washing trommeli 20,000 


tr wahsers 40OOQ 


.Rt'd mill
0	


.3,O0O 


Cønveyors 30000 


Wtlliey tebles 35,000 


Screw	 1assifiers 60,000 


Sinkw4loat 100,000 


Bins 501000 


Water euppy	 0 50,000 


tails disposal ________ 


$ 7$,.o00 


Contingencies ,000 


Engtheerrtg	
0


0,	 _________ 


$ 9l00QQ 


•	 s,000,000,00







O	 . 


c *ft'tr	 T 


3 ,#25OQ per dien	 $ 7,OO 


20.00 
Operators	 24	 50O.	 36OOO 
Mø1.ntenance (2. *lect, 2 pip. fitters. .2. a.th,)	 _______ 


S59.OQ p.x diem







. 


ixwu	 OR ORsc ?I 
Crushers	 • 400 


Screens =	 40 


• Washiny treamell 200 


Rod iU 200 


tog washers 


Conveyors 


WUley tables 50 


Screw classifiers 50 


Water supp'y 


Tails disposal pumps ___


1180 


Lighting, etc. 1830 


Or	 1850 kw 


Use figure of 00i4 per kwhr o 	 22$0 per hr 


Cost per ton of ore mined : 	 . Ø0438 per ton ore mined. 


•







.	 . 


Crusher repIaceine,ts	 $i.O03O.O0	 per an. 
Sr4j rep ceint	 4,000.00 


L washr	 2,000,00 
N	


2,50O.0O 


Crvcryor	
2,00 400 


Wi1fley tabi, '	
3,500,Oo 


CI:ifi	
1,000,00



Pump 


Bi4r repairs 


i?! fl repLceni.ents. 


Mi3c11eou suppi4es	 41coçq 


• •	 0 	


0, 	 $40.00C4co er an, 


Or	 •	 *0.016 pr ton min.d







w	 I
GENERAL OFFICES	 SAN FRANCISCO OFFICE	 SALT LAKE CITY OFFICE 


FIRST SECURITY BANK BUILDING 	 ONE MONTGOMERY STREET	 57 EAST 4TH SOUTH STREET 
OGDEN,UTAH	 TEL.GARFIELD 1-6743	 TEL. 3-7676 


	


1I 1Jjf	 9ijj	 S;iJ 
ENGINEERS AND CONTRACTORS


CABLE ADDRESS 
SAN FRANCISCO . 4, CALIFORNIA	 UTANCONCO 


July 2, 19]. 


Defense Minerals Administration	
. interior	 11dXI	


8TROB 
Washington 25, D. C.	


ccreta,y 


Gentlement 


Wø are aønding herewitL for your oonsideratin a 
proposal for supplying a high grade ethtered i*ngsnese oxide 
product on a large scale from a domestic source. 


The proposal embraces swell studied program ir 
cluding


1. P lge deposit of low grade a*nanese ore in 
the Cuyuns Itsnge which h*s be*n partially drilled and proven. 


2. A process fox' recovery of nanganese developed by 
American Cyanamid Company (through its wholly owned subsidiary, 
Chemical Construt1on Company) and wUch procee was recently 
tested by ateUe Institute and approved by them as being 
definitely euccesful in iabox'story te*ts on ore from the above 
deposit.


5. Art operating group with an impressiye baeground 
of experience in itning and in construction and operation of 
metallurgical plant fcilitiea, 


The proprsrr4 we propose calla for three stages in the 
development and operating rocedure, which ax'e as foflows: 


A. /n. initial exploratory stare sided by the Defense 
Ii1inx'lg Act, lncludinp more detailed driUinp and shaft work 
to completely prove the deposit and tcz3t the actual ore from 
the deposit throui Coxmnex'oial size equipment. This atape will 
require eight to twelve months time and will Cost approximately 


c9l	 4j 3


B. i)evelpment of the mine nd deaiçn and con*tx'u... 
tion of a full scale beneftctstiou and aintorthg plant unciex' 
terms of a purchase contract fox' 50,000,00Q long ton units 
under appropriate procurement regulations with uitsblø guaz'an 
tees against loss from cancellation by the government. This development is estimated to require twelve months time and 
will cos.t approximately 25OOo,000.







4M)O/jka
Vice xotdont and 
Oonori 3iaor


THE UTAH CONSTRUCTION bMPANY 

SAN FRANCISCO, CALIFORNIA


2, 191 


C. )e1tvxi o' abitood	 iso for a fivo jeir 
portod beci1nr ltito In 19 or orl In 2O4. 


Thifl pi off o t oun	 d c tIoI sproa ch 
tø trio nf:4oJo oup3$r problem, a solnUon of Ih U so 
eS8entiE1 to or 3to1 tuatry.	 por uttliza Uomettc 
ioureoa whiet zo not tubjot to tntrn3iptton b war or oztornl 
po1iticil tnf1oeo, r4 tho supply ocn be oxpondeU if nocoasazr 
durtn tt	 o nttorm1 OmE,2oncy, Tho ovon choractor ond 
tho broad opor1oneo of tho zoup of ptritipnte 'ivos the 
iaxImum auico o ttM ovormoit	 t tho oontreet vI1l bo 
tvlf Iliad.


oapootfuiiy ubtto by, 


TE UT.AU IC2X 







m13	 U. S. DEPARTMENT 9F TH*TERIOR 
DEFENSE MINERALS ADMINIS RATION


Budget Bureau No. 42—R1035. 
Approval expires 6-30-51. 


APPLICATION FOR, AID FOR AN



EXPLORATION PROJECT PURSUANT TO 



MINERAL ORDER 5, UNDER



DEFENSE PRODUCTION ACT. OF 1950


DO NOT FILL IN THIS BLOCK 


Docket No.
"	 6' 


Date received i,1 
Participation 


S	
r The Utah Construction Company 


and Associates 
1 Montgomery Street. 


	


San Francisco, California .	 Nameand 


L . 	 _J	 address of 
nplicant 


August , l9 
Date -------------------------------------


FILL IN THIS BLOCK 


July 11, 1951 
Date of application


Manganese 
Mineral or metal


A5.tkin. County,. 
Location of mine 


Minnesota	 .


$250,000 
Estimated cost


7 
Percentage of Government participation 


July. 11, 1951 .	 .	 .	 .	 1829X 
Date of filing MF-100 ----------------------------------------DMA Docket Number, if available 


INSTRUCTIONS 


	


Read Mineral Order 5, Regulations Governing Government	 if you cannot answer it, so state on the form. . Where the 


	


Aid in Defense Projects, before completing this application,	 space provided for answer is insufficient, answer on a separate 


	


Submit four signed copies of the application to Defense Mm- 	 sheet, annex it to théapplication form, and refer to it in . space 


	


erals Administration, Department of the Interior, Washington 	 for answer. If the application is approved, you will be pre-


	


25, D. C., or to the nearest field executive officer thereof, with 	 sented with an exploration project contract on Form MF-200, 


	


your name and address on each sheet of the application and 	 for your signature. 
all accompanying papers. If any question is inapplicable, or 


THE APPLICANT 


*1. Is applicant an individual, partnership, or corporation? 
*2. If a partnership, state names and addresses of partners. 
*3• If a corporation, state names and addresses of officers, directors, and five largest stockholders. 
*4 Describe the mining and general business experience of (a) the applicant, and (b) the person or persons who willmanage the 


project. 
*5, Are you the owner or the lessee of the property? 
6. If owner, state what claims, liens, or encumbrances, if any, are against the property. 
7. If lessee, attach a copy of the lease and state if it is in good standing. 


NOTE.—It will be necessary to procure and attach to the exploration project contract agreements of claimants, lienors, en-
cumbrances and lessors subordinating their interests in the property to the interest of the Government under the 
contract.	 .	 .	 .	 - 


8. Furnish current financial statement, showing assets and liabilities, and a profit and losà statement. 
9. How much money is applicant prepared to invest in proposed project? Is it sufficient to pay your .part of the cost of the 


project as detailed in question 23 of this application form, in accordance with the regulations on Government participation 
(Section 9 of Mineral Order 5)? 


•If you have already answered these questions on MF-100, you are not re q uired to answer the questions for this application.







THE 1ROPERTY 


10. (a) Give a description of the real property t at will be in any way involved in the exploration project, including any existing 
mine or operating pro,perty. 


(b) Give the legal description of the exact parcel, plot, or area upon which the exploration is to be conducted. 
NOTE.—If both areas are the same, so state. The only obligation to repay the Government is from , the net earnings from 


any cQmmercial discovery made in the area specified in (b) abo\re in which the exploration is to be conducted, 
and the expenditure of funds which may be charged as costs of the project must be limited to that area or to 
work necessary to perform the exploration in that area. 


*11. State the present and former names of the property, if any. 
*12. State, in detail, the location of the property with reference to towns, railroads, roads, shipping points, including distances 


and directions and kinds and conditions of roads. 
*13. State source and quantity of water available for operations and its sufficiency at all seasons. 


'State amount of power to be used, rate per hour or other cost, and source. 
*14. Describe any existing useable facilities, equipment, buildings, or structure now on the property that will be devoted to the 


exploration work. 
15. State in detail how the oe could be shipped and how and where milled. 


*16. History: 
(a Give a statement, as complete as possible, of previous exploration, development, operation, and production of proper 


with reasons for any past suspensions of operations. 
(b) State briefly the known history and production of adjoining and neighboring properties. 
(c) Furnish any available (private) reports that may apply to this application, including results of mine examinations, 


recommended exploration and development, and metallurgical investigations. 
*17 Production: 


(a) If mine is in production, furnish 1ie following information: 


Grade or	 Net valve 
Tons per day	 ano,1ysi	 Cost per ton	 per ton 


(1) Mining 
(2) Milling 
(3)' Shipped 


or sold 
*18. Ore or mineral reserves: (If property is or has been operating.) 


(a) Describe the ore or mineral deposits briefly. 
(b) Submit available maps and assay data. 
(c) Give estimated tonnage and grade of each class of ore reserves. 


19. State any conditions or circumstances regarding the property not sufficiently brought out by the foregoing questions. 


THE EXPLORATION 
20. For what mineral or minerals and for what types of deposits and ores will the exploration be conducted? 
21. Describe briefly, but concisely, the proposed work and the estimated time required to complete it. 


NOTE.—The Government will not participate in a project , that will require more than 2 years to complete. 
22. Furnish statement of the geological basis of the project with particular emphasis on factors leading the operator to expect the 


finding of commercial ore bodies. This statement should be accompanied by supporting maps such as geological maps, maps 
of the proposed openings and assay maps, sample lists, and other pertinent data. 


THE REQUIREMENTS AND COSTS 
23. Tabulate in the form of an itemized statement with a sum for each item the estimated requirements and costs of the project so 


that the total will give the estimated cost of the project in which the Government will participate, as follows: 
(a) Labor, by numbers and classes (miners, muckers, millmen, etc.), with wages of each. , 
(b) Supervisors, by numbers and positions, with salaries of each. 
(c) Cost of necessary repairs to existing facilities, structures, and buildings. 
(d) Cost of necessary installation or construction of additional facilities, structures, and buildings. 
(e) Cost of items of equipment, not now owned by the applicant which must be purchased for operations at a cost of $50 or 


more each. 
(f) Cost of rental for equipment which the operator proposes to rent. 
(g) Rental value of items of equipment which the operator now owns and which will be devoted to the work. 
(h) Cost of materials and supplies, including items of equipment costing less than $50 each. 
(i) Cost of' power, water, utilities, and any other items not provided for above. 


24. Furnish a time schedule of the project, stated in terms of months after project is approved, showing progress expected to be 
accomplished and the money expected to be spent.


. 
The undersigned company, and the official executing this certification on its behalf, he y certify that the information con-


tained in this form and accompanying papers is correct and complete to the best of eir k o edge and i 
The Utah Construction Co. 


ndAwsoctate	 By 


(Date)	 (Title) 


CERTIFICATION 


Title 18, U. S. Code (Crimes), Section 1001, makes it a criminal offense to 
of the United States as to any matter within its jurisdiction.


make a willfully falstatement or representation to any department or agency 


'Same as footnote on page 1. 	 16-64067-1	 U. S. GOVERNMENT PRINTING OPPICE
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Form MF-103
U. S. DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS ADIVIINISTRATION. 


APPLICATION FOR AID FOR AN EX-
PLORATION PROJECT PURSUANT TO 
MINERAL ORDER 5, UNDER DEFENSE 


PRODUCTION ACT OF 1950. 


•


	


	
June 27, 1951 


1 to 5, inclusive, are answered in form MF-lOO, which is attached. 


6. Applicant is lessee. 


7. Lease is in good standing. A copy of the 


8. A financial statement is attached to form 
companies this application. 


9. Applicant is prepared to invest $75,000 i, 
exceeds our share of the cost as detailed 
cording to the provisions of Section 9 of


ateement is attached. 


MF-lOO, which ac-


ri the project. This sum 
in question 23, and ac-
Mineral Order 5. 


The Property 


10. (a) The ore body lies in section 23, Township 48 N. range 27 west, 
Aitkin County, Minnesota. 


(b) Explorations are to be conducted over a considerable portion 
of the entire section. For the purposes of this contract the 
property will be subdivided into 40 acre tracts, and ex-
ploration is to proceed as discoveries indicate. 


11 to 14, inclusive, are answered in form MF-100. 


15. Mining will be done from an open pit, using power shovel loading 
and truck haulage. A gravity concentrating plant is to be erected 
on the property, and the 20% concentrate produced will be leached 
by a modified sulphur dioxide process, facilities for which will 
probably be erected on the property. The leaching process turns out 
a 62% manganese content sintered oxide, which is suitable for pro-
duction of ferromanganese. 


16 to 18, inclusive, are answered in form MF-100. 


19. The foregoing answers are believed to cover the pertinent facts. 


The Exploration 


20. Explorations are to be conducted for manganese, indications of 
which have already been established by the drilling described 
previously. The deposit is believed to be a folded, bedded de-
posit, and is known to be of considerable thickness and extent. 
The ore contains manganese and iron as oxides, together with 
silica and'alumina which constitute the gangue.







S 


21. It is estimated that about 40 holes should be drilled to sub-
stantiate further the reserve of mineral, and to gain other in-
formation necessary to plan a mine. It is expected that this 
work can be completed within four months of commencement. In 
addition to the drill holes, it is felt that an exploratory 
shaft, or several large core holes, should be put down on the 
property to gain further knowledge of the character and for-


•	 mation of the mineral, and to obtain samples for further work 
on beneficiation. Tentative drilling sections and the shaft 
site are indicated in red on plan E-2, which is attached, but 
it is expected that early findings will dictate the final plan 
of development. 


22. This property was originally drilled as a prospect for iron 
ore, owing to its position relative to the Cuyuna Range. Lateç 
exploration was made with the hope of developing a body of 
manganiferous iron ore. In the light of recent development 
of a process for leaching manganese, together with the suscept-
ability of the ore to gravity concentration, the present progra: 
has been undertaken. Consderab1e ore is now known to exist, 
but the current exploration is necessary to plan the mine and 
to obtain samples for final metallurgical work. 


The substantiation of this request lies in the drilling logs 
and metallurgical reports of work done on the ore. Photostati. 
copies of such reports as are available are attached to this 
application.


The Requirements and Costs 


23. It is anticipated that drilling and shaft sinking will be done 
under contract by firms engaged in doing this type of work in 
the iron ranes. Estimates of costs are based on recent ex-
perience of the U.S.13.M. and the mining companies operating 
in the area. 


24.
Type of Work	 .	 Completion Time	 Cost 


(from date of approval)	 Estimate 


Exploratory Drilling	 .4 mo. 
8,000 ft. churn drill holes © $7.00/ft. 	 $ 56,000.00 
4,000 ft. NX core drill hole @ $8.00/ft. 	 32,000.00 


Exploratory Shaft	 . 
(Using freezing method)	 8 mo.	 120,000.00 


Exploration drifts 	 12 mo.	 3.6,000:QQ 
Access road	 .	 6,000,P0 


- $25OOOOQ.Q
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C	 U. S. DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS ADM IN ISTRATION


Form approved. 
Budget Bureau No. 42-R1026. 


GENERAL TECHNICAL DATA
	 NOT TO BE FILLED IN BY APPLICANT 


FOR USE UNDER THE
	


Docket No. 


DEFENSE PRODUCTION ACT OF 1950
	


Date received ---------------------------------------


1
The Utah Construction Company and Associates 
1 Montgomery Street 
San Francisco, California


Name and 


	


'I	 address of 
L.	 .LJ	 applicant 


July 2, 1951 
Date-------------------------------------


INSTRUCTIONS 


This form. is to be filed with Defense Minerals Adminis-
tration, Department of the Interior, Washington 25, D. C. 
It should be accompanied by appropriate application form 
when a specific type of Government assistance is requested, 
in the form of (1) loan, (2) purchase contract, (3) Gov-
ernment guarantee of a private loan,


124A Amorti 
pri-


orities or allocation of mining equipment, and maintenance, 
repair and operating supplies, and 	 other forms of Gov-


ernment assistance that might arise under the Act. Sub-
mit four (4) signed copies of the form and accompanying 
papers. Name and address should be stamped or typed 
on each sheet of this form and all accompanying papers. 
When a question is inapplicable it should be so dtated on 
the form. Additional sheets may be attached in answering 
any questions or in supplying additional information. (IF 
YOU CANNOT ANSWER A QUESTION, SO STATE.) 
If a question is answered elsewhere indicate where an-
swered. It is not necessary to answer it again. 


GENERAL TECHNICAL DATA 
Supply the following information on separate sheets, arranged, numbered, and lettered as indicated: 


1. Materials produced: 
(a) What are the chief mine, mill, or smelter products? 
(b) What are the byproducts, if any? 


2. Name (s) and type (s) of mine(s), mill(s), smelter(s), refinery (ies), pit(s), quarry (ies), drilling operation(s). Include old 
names of property, if any. Show extent of workings, including the following: 


(a) Linear feet of shafts. 
(b) Linear feet of drifts and crosscuts. 
(c) Linear feet of tunnels or adits.	 - 
(d) Linear feet of other mine openings (explain briefly). . 


Indicate whether mine is flooded or not. Describe any pumping problems Give sizeSP 
3, For each operation listed above supply the following: 	 nis ra %3I1 


(a) Distance and direction from nearest town and shipping point. 	 CEPE3 
(b) Mining district	


. 


(c) Township, Section, Range.	 JUL 1 1. 95 
(d) County, State. ....................... 	 ..	 F SThOBEL 


4. (a) Stte whether or not property is now in operation, and if in operation, by whom opera1*l. 	 ' S retary 
(b) Are you operating this property as: 	 EICgUIYe ec 


0 Owner. 
t Lessee. 
0 Contractor. 


5. Number of years in production 
If not in production or operation, estimated date when production will begin--------------------------------------------


'J 6. Experience of operators: 
Describe the mining and general business experience of (a) the applicant, and (b) the person or persons who manage the 
project.	 - 


7. History:
(a) Give a statement, as complete as possible, of previous exploration, development, operation, and production of property, 


with reasons for suspension of operation. 
(b) State briefly the known history and production of adjoining nd neighboring properties. 
(c) Furnish any available (private) reports that may apply to this application, including results of mine examinations, 


recommended exploration and development, and metallurgical investigatiois.
18-03792-i
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NO 
(jb) If deposit is other than placer:	


'F 


(1) Submit assay plans and/or sections showing location and size of proved (measured) and probable 
(indicated) ore or mineral reserve. 


(2) State the tonnage (indicate type of ton) and grade of each class of ore reserve, as above, and show how4 
computed. Tabulated total ore reserve as follows: 


TOTAL ORE OR MINERAL RESERVES 


METAL OR 
MINERAL


/	 '	 • 
RECÔVERABi.E 


ORE OR MINERAL RESERVE ESTIMATED CONTENT GROSS VALUE
UNIT VALUE


ESTIMD COST 
OF PItODUCTION TONS PER TON ER	 ON PER PER TON 


(Grade) 


__________________________________________
(a) (b) (c) (d) (e) - 


Measured(proved)----------------------------------------------------------------------------------------------------------------------


Indicated(probable)----------------------------------------------------------------------------------------------------------------------------------------------------


(c) If placer:	 N 


(1) Give estimated total yardage and average marketable mineral content of each deposit. 


(2) Submit map showing location of placer deposit and surrounding area, with all test holes or pits. Submit 
logs of each hole and test pit with depth and average value of each. 


(3) Describe gravel, stating whether fine, medium or coarse; loose, tight, cemented, or frozen, and whether it 
contains stumps or boulders more than 1 foot in diameter; if so, how large, and in what proportion. 


(4) Describe bedrock, giving type (granite, sandstone, shale, etc.) and state whether it is hard or soft, smooth, 
uneven or rough. 


(5) Describe overburden, stating whether loose, tight, or cemented; fine or coarse textured; furnish estimate of 
average thickness and total amount. 


(6) Tabulate the reserves using the form outlined above for ore or mineral reserves. 


13. Access Roads: 


Give road distances to shipping, supply and residence points, stating kind and condition of roads. 


14. Water Supply: 


State source and quantity of water available for operations and whether sufficient for all seasons of year. 


15. Power: 
State amount of power used, rate per hour, and source thereof. 


16. Labor: 


State number and classes (miners, muckers, milimen, etc.) of men employed during a recent representative payroll period. 


17. Equipment and Facilities: 


Describe present equipment on the property, including buildings. (State condition.) List major pieces of equipment 
now owned or controlled and in serviceable condition available for this operation. 


18. Are there any particular conditions or circumstances affecting your operations that are not described above? If so, explain. 


CERTIFICATION 


The undersigned company, and the official executing this certification on its behalf, hereby certify that the information con-
tained in this form and accompanying papers is correct and complete to the best of their knowledge and belief. 


The Utah Construction Company 


----------------- By 
(Namepf company)	 (Signature of authorized o11cia1) 


Ju1y 2, 1951	 Vice President & G•enera1Jianager 
(Date)	 for The Uta9onstruction Comiy 


Title 18, U. S. Code (Crimes), Section 1001, makes it a criminal offense to make a willfully false statement or representation 
fo any department'or agency of the United States as to any matter within its jurisdiction.	 4. 


U. I. GOVERNMENT PRINTING OFFICE 	 10-63792-1 
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I	 U • S .C€PARTMNT 0? ThI 2NThRZOR 
PINSE MI$*MLB AMXNZ$TMTIQN. 


G*II*ML TICIINXCAI. tTA 
R VU J	 TM 


DEPE$! PKT*N ACT OP Z9O. 


.


1. (a) Th, property will produce manganese oxidt öre, *ich 
will be gravity concentrated on the rop.*ty. This 
concentrate will, in turn, be leached to provide a 
high grade, high purity product suitible for ferro. 
manganese production. 


(b) The ore 1* high in iron, and effort will be made to 
recover this as an iron ore. 


2. Th. property is known only by its description, 
section 23, townshIp 48)1, range 27W. Operations 
to date hay, consisted of ssling by churn and 
diamond core - drifling, and motallurgical testing, 
as d•icribod below. The total mount of. chuU. 
drilling is l4,3 feet end th. total amount of 
diamond core drilling is 2,583 feet. 


3. (a) The property Is about eight miles north of Attkin, 
Minnesota. The town, which is the county seat, 
is served by the Northern PacifIc Railroad. 


(b) The ppoperty is northeast of the Cuyuna Range 
iron aiming district. 


(c)(d) The ore body lies in section 23, township 48K 
range 21W, Aitk$n County, Minnesota. 


4. (a) Applicant is engaged in an engineering program 
leading to th. production of a 20% gravity 
concentrate from dich a 62% sis*tsrid manganese 
oxide Will be prepared by a sodift.d sulphur 
dioxide leaching process. Continued explorations 
will furnish additional technical data to be 
utilized in coaleting plant designs. 


( Applicant is the less•t.	 S 


Production is not yet under way, but is expect to: 
commence within twenty months.	 0	 . 	 . S 


0	 S	


S .







The tltah Construction Cornpan was organized in 1900, 
nd since that time hss engaged in heavy construction of 


all ]dnda, including rdroelectHc power pJ.ots, rail. 
roads, industrial plants, tunnels, shatts 
installations of all kinds tnc1udirg a oaicated plant 
and installations for the Chemical Warfa Dep*rt*.nt. 


Par a long time th$ •Gzi9snl has been associated with 
tmportaut mining comp*nt4w 	 the .i'forna* Dt mining 
and stripping work for %*im$øott Copper Vorpor*tioA, 
Pittaburig G6l Co,a*$r, afld later the Pittsburg donsolidated 
00*1 oi*n, Oo'sdo ?uel. and Iron Corporations Columbia 
Iron Mining Company G.nev$ Steel Com ziy), arid others. 


Important achievements of the company hsve been the Oon-
strizction of plant facilities for Kenuecott Copper Corpor 
ation which included erltng wors oleotrolytic refining 
plant, power houe• sr4 * concentration pant. The company 
successfully performed the ghera1 oónract for ccnstruction 
or the major part of the Gezwva Steel Plant for th Defense 
Plant Corporation. Otherplant tacilitieabuilt by the 
comi*ny are the desiga *nd construction o a sino fuming 
plant fox' Amertc9n Smelting and R&t.i4ng: Company, a chemical 
plant for Darco Corpqr*tion, & cobalt reinery for Rowe 
SQuzid Coml*ny, and *1mi4z' projects for other mining 
oomanies. 


Continu us msinterianee Contracte are currently being per 
formed for Geneva Steel Oompany and the Salt Lake Refinery. 


?rodtotton at iron ore troó o*ri iron mining 'operty 
near Cedar City, Ytali is 150,000 to 200,000 tons per month, 
snd we are shipping ore to Kaiser Steel Company at Yontena, 
C*3ttornia, to Gan*va Ste1 Company at Geneva and Ironton, 
UtAh, to Carnegie Illinois Steel CoapAn7 at CbiosgO and 
Pitt sburg, to Inland Stø.l Company at Chicago, and to 
othei's.


L1 
In British Columbia we*re. opening a new open pit mine 
which will be. processed through a magnetic separator plant 
with a capacity of !T5,000 tons per month.
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f	 / 
Associated #ith	 *e foley rothars, Inc.. of St. Paul, 
Mt*n., a firm about aeenty fivo yeare. 'old *iti.. long experience 
in mining and oonatr.totjon work, Located in St. Paul Mtnn., 
it baa had a wide btowledge end exez'tene in Minneeota Con. 
dittons and activities and on the iron range, end bee performed 


•	 conatruction work tbrougbout the U. .S, Canada and ,Ai.tscs. 
During the past 2? years it has operated the world a largest 


•	 ojen pit coal mine at.Colstrip, dontana, auz'rantly po4uoing 
about two million tons: of coal annually, baa ectid *1 cons.ilt. 
ant and operator for' tbe . government of India in connection with 
open pit minea northwest of Calcutta and other similar 
pojecta,	 •
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$, See financial statement attached fur officers end 
directors. The five largest stockholders ar.i 


Alien D, Christensen & 
Carmen Christensen 


5	 1 Montge*ery Street 
San Prancteco, Califorl%is 


Thomas I). Dee 
Ogden, IJtoh 


Ecc1.s Hotel COmpany 
Ogder Utah 


E. 0, Wattis Estate 
% lhepaxd Mitchell 
B1 No, Bedford 2r.ive 
Beverly Hills, California 


P 1.. & Phyllis Watt 
220 Bush Street 
San Irrancisca, Galioxnia
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7. (a) This property has bOn drilled, fix1t for possible iron ore, 
and later for aanganes	 ore, by ihre• independent or9sniz 
atians.	 The first explozations were *ad. by M.P.$.tsfozd 
of! Crosby, Minn. in 1913 end by the Crby Ixploratton 
Coisny in 1917.	 Later, in l947,tt,Hsnns Coal 
and Ore Coaany put 4own * m*ber of chu'n trill holes, . and as recently as the fsU of L90, the U.S.liaresu of 
Mtsss sad. * series of dissond drill holes.	 Th. logs of 
ill of thes. holes are available, and the split cores 
may be seen at Region V headquarters, U.$..M.Ø Minneapolis 
Mtnn.	 The Mangasiforous material on this property appears 
tabs extensive, and has bes	 shown to be susceptibl. to 
b.nsftciation by simple procedures. 


(b) While this property may be considered contjios to the 
Cuyuna Range iron forarUon, it is distinct and separate 
free the existing amos and is removed from the nearest 
sin, by sore than twenty, miles. 


(c) Th. private reports iwhich have been made en this property ar	 oonfidential and not imeediately available.	 All of the 
reports, however. are substantiated in all r.spects by 
those of the U.S.L'M., Region V. 


10. Operations have not reached the production stage. 
ii. Proposed production is at the rat, of 16,500 L.T. pci 24 his, for	 0deys per year.	 This will produce some • 10,000Coo long ton units of Manganese per year. 
12.	 (a) The mineral body consists of bedded sedimentary deposits, 


considerably metamorphosed and lying in the form of an 
eroded snticUi*, covered by alluviam some 150 feet thick. 
The sik1*i bed appears to vary from 150 to	 50 feet in thickness,	 Assays ha* run from less than 1% to over 2C	 Mn. Average ainable material is believed t	 run 3 3/4% Mn,	 TP	 mineral consists of grains of *anganif.rous material of varying sh•s e*bedded in fin., dense clsyey material,'	 ,:	 S 


(b) tJ.$.$.M, drilling log of 5/13/50, Aitkin County, Minn. Sec. Ref.1072 is referred to as subst*nti*tion, and a plan of the dz'LUing. is attached. 
Mineral estimated	 % Mn.	 Total Mn.	 Total r.cover	 Est.cost 


':	 Fj2flt	 *blø IOf*	 tos	 Q.	 Dxq 


LMMJ. 37 , 800. 000LI',33/4%l,400,cxx	 1.100,000	 $6/L,T. 
of *)% con.. 


Zndicat.d c.rstrate 23,700,00o"	 "	 $8o,000







S


.	 ... 


33. It wLU be necessary to build about two miles of access road 
from * good county highway. A railroad spur about tan miles 
long is required. The entire ares is perfectly flat, aid. the 
cost of these access facilities would be at the *ini*is for 
such works. 


14. lUnd Lake, about 50Q acres in extant is about hall a mile 
due north of th. nsrthwast cbntr of the section, and could 
sply all the water needed for ben.ficiation. There would 
be no seasonal shortage. 


1. Powar is available from the Minnósots Power and ught:c0s. 
grid, ich is lass than six miles distant. The rate for 
the estimated .2,O'kw required is under 1S$ p.rkw hr. 


L6. V4rying numbers have been .iloyd by previous interests 
tø conduct drilling operations. None is omployad at present. 


17. There is no irov.ment on the property. 
18. Afl conditions are believed to be described above.
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U.S. DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS AINISTRATION 


GENERAL TECHNICAL DATA 
FOR USE UNDER THE 


DEFENSE PRODUCTION ACT OF 1950.


June 27, 1951 


1. (a) The property will produce manganese oxide ore, which 
will be gravity concentrated on the property. This 
concentrate will, in turn, b? leached to provide a 
high grade, high purity product suitable for ferro-
manganese production. 


(b) The ore is high in iron, and effort will be made to 
recover this as an iron ore. 


2. The property is known only by its description, section 
23, Township 48N, range 27W. Operations to date have 
consisted of sampling by churn - and diamond core - 
drilling, and metallurgical testing, as described below. 
The total amount of churn-drilling is 14,360 feet and 
the total amount of diamond core drilling is 2,583 feet. 


3. (a) The property is about eight miles north of Aitkin,iin-
nesota. The town, which is the county seat, is served 
by the Northern Pacific Railroad. 


(b) The property is north-east of the Cuyuna Range iron 
mining district. 


Cc) (d) The ore body lies in section 23, township 48N, range 
27W, Aitkin County, Minnesota. 


4. (a) Applicant is engaged in an engineering program leading 
to the production of . a 20% gravity concentrate from 
which a 62% sintered manganese oxide will be prepared 
by a modified sulphur dioxide leaching process. Con-
tinued explorations will furnish additional technical 
data to be utilized in completing plant designs. 


(b) Applicant is the lessee, 


5. Production is not yet under way, but is expected to 
commence within twenty months. 


6. Experience of the operators: 


The Utah Construction Company was organized in 1900, 
and since that time has engaged in heavy construction of 
all kinds, including hydroelectric power projects, rail-
roads, industrial plants, tunnels, shafts, and military 
installations of all kinds including a complicated plant 
and installations for the Chemical Warfare Department.
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6. For a long time the company has been associated with 
Cont. important mining companies in the performance of mining 


and stripping work for Kennecott Copper Corporation, 
Pittsburg Coal Company, and later the Pittsburg Consolidated 
Coal Company, Colorado Fuel and Iron Corporation, Columbia 
Iron Mining Company (Geneva Steel Company), and others, 


Important achievements of the company have been the con-
struction of plant facilities for Kennecott Copper Corpor-
ation which included smelting works, electrolytic refining 
plant, power house, and a concentration plant. The company 
successfully performed the general contract for construction 
of the major part of the Geneva Steel Plant for the Defense 
Plant Corporation. Other plant facilities built by the 
company are the design and construction of a zinc fuming 
plant for American Smelting and Refining Company, a chem-
ical plant for Darco Corporation, a cobalt refinery for 
Howe Sound Company, and similar projects for other mining 
companies. 


Continuous maintenance contracts are currently being per-
formed for Geneva Steel Company and the Salt Lake Refinery. 


Production of iron ore from our own iron raining property 
near Cedar City, Utah is 150,000 to 200,000 tons per month, 
and we are shipping ore to Kaiser Steel Company at Fontana, 
California, to Geneva Steel Company at Geneva and Ironton, 
Utah, to Carnegie Illinois Steel Company at Chicago and 
Pittsburg, to Inland Steel Company at Chicago, and to 
others. 


In British Columbia we are opening a new open pit mine 
which will be processed through a magnetic separator plant 
with a capacity of 75,000 tons per month. 


Associated with us are Foley Brothers, Inc. of St. Paul, 
Minn., a firm about seventy five years old with long exper-
ience in mining and construction work. Located in St. Paul, 
Minn., it has a wide knowledge and experience in Minnesota 
conditions and activities and on the iron range, and has 
performed construction work throughout the U. S., Canada 
and Alaska. During the past 27 years it has operated the 
world 1 s largest open pit coal mine at Coistrip, Montana, 
currently producing about two million tons of coal annually, 
has acted as consultant and operator for the government of 
India in connection with open pit mines northwest of Cal-
cutta and other similar projects. 


7. (a) This property has been drilled, first for possible iron ore, 
and later for manganese ore, by three independent organiz-
ations. The first explorations were made by M. P. Botsford 
of Crosby, Minn. in 1913 and by the Crosby 'Exploration 
Company in 1917. Later, in 1947, the i.A. Hanna Coal and 
Ore Company put down a number of churn drill holes, and as 
recently as the fall of 1950, the U. S. Bureau of Mines made 
a series of diamond drill holes. The logs of all of these 
holes are available, and the split cores may be seen at 
Re9ion V headquarters, U.SIB.M., Minneapolis, Minn.


4/,
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7. (a) The manganiferous material on this property appears to be 
Cont.	 extensive, and has been shown to be susceptible to bene-


ficiatiori by simple procedures. 


(b) While this property may be considered contiguo u5 to the 
Cuyuna Range iron formation, it is distinct and separate 
from the existing mines and is removed from the nearest 
mine by more than twenty miles. 


(c) The private reports which have been made on this property 
are confidential and not immediately available. All of the 
reports, however, are substantiated in all respects by 
those of the U.S.B.M., Region V. 


8.	 See financial statement attached for officers and directors. 
The five largest stockholders are: 


Allen D. Christensen & 
Carmen Christensen 
1 Montgomery Street 
San Francisco, California 


Thomas D. Dee 
Ogden, Utah 


Eccies Hotel Company 
Ogden, Utah 


E. 0. Wattis Estate 
% Shepard Mitchell 
815 No. Bedford Drive 
Beverly Hills, California 


P. L. & Phyllis Wattis 
220 Bush Street 
San Francisco, California 


8. & 9. See financial statement of The Utah Construction Company. 


10. Operations have not reached the production stage. 


11. Proposed production is at the rate of lf,000 L. T.•per 24 
hrs. for .300 day ,s per year. This will produce some 
10,000,000 long ton units of manganese per year. 


12. (a) The mineral body consists of bedded sedimentary deposits, 
considerably metamorphosed and lying in the form of an 
eroded anticline covered by alluviarn some 150 feet thick. 
The mineral bed appears to vary from 150 to 250 feet 
in thickness. Assays have run from less than 1% to cover 
20% Mn. Average minable material is believed to run 
3 3/4% Mn. The mineral consists of grains of manganiferous 
material of varying sized embedded in fine, dense clayey 
material.
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12. (b) U.S.B.M. drilling log of 5/13/50, Aitkin County, Minn. 
Cont.	 Sec. Ref. 1072 is referred to as substantiation, and a 


plan of the drilling is attached. 


Mineral Estimated	 % Mn.	 Total Mn, 
reserve	 tons	 _______	 content 


Measured 37,800,000 L.T. 3 3/4% 1,400,000 


Indicated 23,700,000	 880,000


Total recover- Est.Cost 
able long tons of prod. 


	


1,100,000	 $6 / IL.T. 
of 20% con-
centrate 


	


710,000	 I, 


13. It will be necessary to build about two miles of access road 
from a good courty highway. A railroad spur about ten 
miles long is required. The entire area is perfectly flat, 
and the cost of these access facilities would be at the 
minimum for such works. 


14. Blind Lake, about 500 acres in extent, is about half a mile 
due north of the northwest corner of the section, and could 
supply all the water needed for beneficiation. There would 
be no seasonal shortage. 


15. Power is available from the Minnesota Power and Light Co's. 
grid, which is less than six miles distant. The rate for 
the estimated 2,500 kw required is under 1/kw hr. 


16. Varying numbers have been employed by previous interests 
to conduct drilling operations. None is employed at present. 


17. There is no improvement on the property. 


18. All conditions are believed to be described above.







It 1$ pI'OpOId So stiUs I supply of Low 'sd. *o*njferOua 
as.tsriai ss4u2rtng on a.stt 23'*bV UN, In *I$ktn County, 
Ni..ot* Th. i,tnrsX spparsntLy oeøes in a ans1in., Cu'n 
an dlaaend sore drtfltng tzIsste a probebta or. body ?ouly 
r.etsn.*1ø, about 1000' 4do, and from $000' to O00' long. 
?b thtolmos or ntnei'.ltutto vst. tr 150' ho 150', bt*$ 
Iii, thicker portions aotsLn leanor streaks 1 th1st brtna the 
$v*j s nor. MsrIj t• l$O'. This tidLeatø a pbO . . topmag 
o 4Z3QQQ.*t*. With an average ont.nt of reeover.be manganese 
OS 3%, this &owa t pos*ibLltty of resovering seoe 190,000,000 
long ton units of 


rsU.. mary ore dressir4 work by three independent lsbortortea

donatritsi tt reatsr thin 15O	 sness sery is possible 
when cant r*ttn ore to 20%. There st1d be no dtftteuI*y 
La labjeving * sinilir reanit even with t.bo z'*d* of the are faU. 
lag to nearly 3%. This La d to the um*snsl sharaót.ris t1 of 
the f'm*tLan wherein t} gsae .ztat sbiefty as a very ftno 
elsy.y asteri.1 whish noy b wshed away. Puxtber r.tineint 
is tke* iftest.d by gravity separation, suob a. *tzaflast, 


T ares ta perfectly flat, ond the ovarbtard.n consists of 
sandy loam, olsy, gravel and botlduz'ø to a depth of ].!0' ever 
the entire ore body. Osesuise of t}d a thicbnois of overburden 
open pit *tntn operations acuat be carried out on a large seats 
to be esononical. 
With * proposed 1sssthg plant destd tbiu a yearly pvothtcttn 
of 10,000,000 long ton un3ta at mans,se as a 4 mnnganses 
sintor, n4	 3% irktng day per year In th 1eeohta plant and 300 working days in the nine 1 ore produset1ton vo*1d be 11,000 tan tons per 21& hous. 


Owing to the depth of overbinden, i. onLy ssna of the ore as been trou,h some I0 &zTn.drt1j holes and 7 dtstssnd 
ser..driIl holes. These show the undoubted eziatr*ø ot in 


ornous ctasnttty of poten;isl ores t 	 is l.t to be 
distred. &at additional inteaantton on ore dressing and en t 
sotust aiity of ore whtb scuald be ain*d ire 4•sftod 


In order to ;rovs further the extent of the ore body, end to 
.d*tint barren areso for the spoil bz*, tsU.iri_ponds aM 
plant taeilities, it will be necessary to drLU	 e tø1es. it 
ii oths*t.d tb*t about )i0 rs boles •b.o4d be drilled. a.eea. 
MuipnsnS preetsreient entails a lone delay, and bessuse the large 
sepitel outlay rsçutttes the oo	 enas ot errors itt e.letdsttons,

it l. aonstdered desirable that. run OS *tn se*plas, rather tt 
drill acres or s1tdga, be obtained for or. dressing work, When 
it is nentionad that the or. drsst.n 411 probably entail the 
•zpendtture of about $1000,000, it ean readily be seen that the 
sinking of en e*pZorstozy ssft t.r sa1m tnin is saply 3ustL.d.







(cant' 4) 


wtti 4v1l1ng óp,td to aoai oti* $o,000, th 
*100,000 iiiit*g of *. for pilot or. 4as*stnkj and pilot l.aob* 
tn .p.tiana 20O0, and or. dr..stn& r.assro sad ptlotiz*g $2?,O0, 
it will be .on that .*plor.tio ospitit er, $.5QO0Q0 s}a4d be aMa 


tha sost nenxij cis1.nt ..r*ti31 a j4d.. end b*sin$ 
st?tVpin coO. on lars. sub •crntrsets in tha boosltty e wining 
wd oo,e.ntr.ttn aest of $SI41 ar tan f 20 aoneeitrate is 
•btstn.i•• !or prp's.e ot esth*t* it i: desh'b3e to 
aU )$t t tt	 f io tøt u*tts of t.ngn.se aorttant 
(S2.i b.	 t1d !mts, mtrtirt4 and	 o.tr.ting sisld cost 
02? /o t 


It sho4 be notoA that on isr.ns, in th ?sts eZ atnin t.Ms 
ie o*t of prt0it$ GO! OtrDt qta, Sad it is Indicated 


that pz'dia;ton of OO,OG0 anitii of m3nAsos* s ds ioialc r.*e• 
the cost ot oozictrstss to abøzt tQ.Zil /loz ta n1t. 


f t' b y ,sde of tbs ør * siitMi en# in the sass 
hess large .2?cot an tb* .ost at the ocnoantr*ts. On the 200 
per day e'rstton, * asn' in ssay . 	 snu ths cost of 


lIi. h . tbia •orv,n to stzass 	 1tse at 
thoroth 15tLQZIa t.	 dy.







0	 ty 2, 1i 


•	 Ore sames Mve ayed	 - 


Averaje i •xpctd to be	 .	 Mn 


Reoovsi7 ts e)pCtd t. be 	 $•	 flU 


AU. on th* bi ot wr ton . tiød 


Crcerttr'tion to	 s e,c ted 


Concsntxttoxi rttio is 6.6'7I 


All tigures toor.gr b. cd on recthirg fi11 troduct1r this 
fizt yer, and1 the	 reari f 
the exitire rip r 1ng cost o.	 five yeu' 1 ore othietion. 


No	 baY* been included. 


QQ x 3 x 6.67 .6670 /d 


6670 x 36	 ,45OOO T/r 


2,L)O,OOO 


Figure 200 vorkin dar in the tn,.. 


________	 * l',o 'D/i hrs.	 • 


24	 '521 1/hr.







O	 . 
VPQ JL QtTh4U 


Mtrtng	 inudiij	 ipng	 .622 


Concertr: . tth.	 _____ 


.	


Per tou oe ned	 0.833 
•	 PIr tm 


V	 !4P	 5.58 


On th btis of 3ftn eoetbLe in e. 
coneenti'te, the cost ot cncentrte 1er 
tin ot cont4ned }frt 1s* 


Q,Ø3	 V 


Qf rOY'CUtt*S) døIetion,	 V







., 


Voum* ov.xburden	 (1500 1050, 1500 y 1Q50) * 50 (2250QO0, 
UO2500,C 1575000) 


• . .	 *4927500 x 50 2453*0000 cf. or 8730000. cy, 


Volume oxe	 U050 900 , 1050 x 900) : (UO2500 81Q000, 
945000) .50 


* (2857500) 50 j 142,780,00 ef, orb,2$5,000 cy 
with $4 gr. *.7 * 10,650,000 gross tons, 


Costi
Stripping 8,780,000Cy., 40$ : 3,512,000 
Mtning	 5,295,000 cy • ÔO$ ________ 


6,682,000 


Cost per ton * ______ * $0,62/Ton mined • • 
10650O	 .	 •	 . 


Stripping ratio * 0.816. cy./Ton groO







LJ.ThA


Per ton or,. 
U 


,Prtt m tit1n 1	 ye writeu.off	 S 	 0,08 


L*bc'r, tnc1udJng wtntenfincs 	 04M476 


ft.	 etr rntert1s	 O0I6 


Uti1Lts


	


	 ___ 


0.1g74 


Adth&ttn &	 rh*d 
• 	 S . 	 S 


Per ton ore ied	 0.U2 


Co*t	 centrttr	 55	 • 


U*e	 0,21 


Or	 140 par tort concerdrate 
• 	 • 	


• 	 • 	


S 	 hped







But1dtnçs $ 20C,000 


Grush•rs 68O00 


20,000 


Washing townefl 20,000 
Zog wahsors 40,000 


Conv.yors 30,000 
Wtjey ta}9es 3,000 
5cx.w classtfj,rs 60,000 
$ink41ot 000 •	 •	 ,•	 • 


Wet,r suppiy
Q,QQO 


TaUs disposal	 • __________ 


$ 75$,000 
Gonting5AjØ * 76,00o 
Engtne.ring _________ 


$ 910,000 


$1,000,000.00 


Cost pot tort mined	 _________ a 008







• . 


Foreman 3 • 2,0O per 4Le* $ 7oo 


Chemist 20,00 


.	
Opsrator; 24 : 
Maintenance (2 elect, 2 pipe	 itt,rs, 2 *ech.) _______ 


$9,0O per diem 


______	 * $Q,0476/T tamed











Crush.rm	 G 400 


Screenv 40 


• Wi3Ktn	 teU 200 


Rodt11 


toq washers 


Conveyrs 150 


Wtlfl.y tb1es 50 


Screw c1assifter9 50 


Water supply 


Tt1s dtsp,s*i Gum,* ___ 


1515 HP


Ltghttng, etc,


1780 
saijc kw 


1830 


Or 1850kw 


Us, figure of 0,014 per kw hr or 22,80 per hr 


Cost per ton of ore mind :	 O..043 per ton ore mined. 





		00000001

		00000002

		00000003

		00000004

		00000005

		00000006

		00000007

		00000008

		00000009

		00000010

		00000011

		00000012

		00000013

		00000014

		00000015

		00000016

		00000017

		00000018

		00000019

		00000020

		00000021

		00000022

		00000023

		00000024

		00000025

		00000026

		00000027

		00000028

		00000029

		00000030

		00000031

		00000032

		00000033

		00000034

		00000035

		00000036

		00000037

		00000038

		00000039

		00000040

		00000041

		00000042

		00000043

		00000044

		00000045

		00000046

		00000047

		00000048

		00000049

		00000050

		00000051

		00000052

		00000053

		00000054

		00000055

		00000056

		00000057

		00000058

		00000059

		00000060

		00000061

		00000062

		00000063

		00000064

		00000065

		00000066

		00000067

		00000068

		00000069

		00000070

		00000071

		00000072

		00000073

		00000074

		00000075

		00000076

		00000077

		00000078

		00000079

		00000080

		00000081

		00000082

		00000083

		00000084

		00000085

		00000086

		00000087

		00000088

		00000089

		00000090

		00000091

		00000092

		00000093

		00000094

		00000095

		00000096

		00000097

		00000098

		00000099

		00000100

		00000101

		00000102

		00000103

		00000104

		00000105

		00000106

		00000107

		00000108

		00000109

		00000110

		00000111

		00000112

		00000113

		00000114

		00000115

		00000116

		00000117

		00000118

		00000119

		00000120

		00000121

		00000122

		00000123

		00000124

		00000125

		00000126

		00000127

		00000128

		00000129

		00000130

		00000131

		00000132

		00000133

		00000134

		00000135

		00000136

		00000137

		00000138

		00000139

		00000140

		00000141

		00000142

		00000143

		00000144

		00000145

		00000146

		00000147

		00000148

		00000149

		00000150

		00000151

		00000152

		00000153

		00000154

		00000155

		00000156

		00000157

		00000158

		00000159

		00000160

		00000161

		00000162

		00000163

		00000164

		00000165

		00000166

		00000167

		00000168

		00000169

		00000170

		00000171

		00000172

		00000173

		00000174

		00000175

		00000176

		00000177

		00000178

		00000179

		00000180

		00000181

		00000182

		00000183

		00000184

		00000185

		00000186

		00000187

		00000188

		00000189

		00000190

		00000191

		00000192

		00000193

		00000194

		00000195

		00000196

		00000197

		00000198

		00000199

		00000200

		00000201

		00000202

		00000203

		00000204

		00000205

		00000206

		00000207

		00000208

		00000209

		00000210

		00000211

		00000212

		00000213

		00000214

		00000215

		00000216

		00000217

		00000218

		00000219






1400 


UNITED STATES

DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS EXPLORATION ADMINISTRATION 


WASHINGTON 25, D. C.


November 16, 1953 


RAUN 


To:
	


R. E. Adams, Chief, Oper. Control and Statistics Div., DNEA 


From:
	


Iron and Ferro ...Afloys Division, DNEA 


Subject:	 Removal of application from the active files 

Docket No. DMEA 1829 - Manganese 
Utah Construction Company & Associates 
Section 23, T. 148 N., R. 27 W. 
Aitkin County, Minnesota 


The subject application, dated August 3, 1951, was approved 
by the Supply Division, DMA., on September 5, 1951, and received by the 
FED, DNA, on the same day. The recommendation of the PED was for the 
application to be put in the inactive file. 


On January 30, 1952, Mr. Beardsley of the Utah Construction 
Company indicated his company intended to submit an amended application. 
These data were not received and by letter of July 3, 1952, the matter 
was called to the attention of the applicant, 


On July 21, 1952, the applicant advised DJIEA. that the pro-
posal was contingent upon acceptance by the Defense Materials Procurement 
Administration of a related proposal, and therefore requested D?EA to 
hold open the subject application until DNPA acted with respect to the 
other application, 


On March 30, 1953, we again asked what the Applicant 
intended to do and were advised by letter of April 23, 1953, that the intention was to file an amended application. We were then requested to keep the subject file open. 


When no further data were received, on June 8, 1953, we wrote ttio separate letters to ask the Applicant for the information previously promised. On August 26, 1953, when no answer had been received to either 
letter we notified the Applicant that if we had not heard from him by October 1, 1953, the docket u1d be transferred to the inactive files and the matter closed. 


( O 	 /ifJ 


vj







On September 22, 19S3, the Applicant while not furnishing 
the data promised still requested . DNEA to hold the application open. 


In view of the long period of time the subject application 
has been held in abeyance and the reluctance of the Applicant to sub.. 
mit the amended application promised in January .30, l92, we notified 
the Applicant on September 28, l9S3, that if the necessary data were 
not received by November l, l93, the subject application would be 
closed.


The docket is transmitted herewith. 


vvrno 
W. S. Martin, Chief 
Iron and. Ferro-.Alloy Division
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WASHINGTON 25, D. C. 
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?oz
	 R, r, Ads, Chief, Cer. control and Statistics



Iron arid ?ro.Allcs vision DA 


.3ub3ect:	 emoval of ipplieation from te active files 
roct Ne. D)	 - 
Utah Con tzsuctirn Cciipany & Associates 
Section 23, T. j8 )i., R. 27 W. 
Jitd.i Uowit, Ztthrsota 


The subjcçt appljcatioz, dated ugu 3, l9l, was approved 
by the lupply Division, )M, on eptcxer , 3$1, ax*1 received 1,j tbs 


D, DZA, on the	 c. The roecurmndat.ton o the Psi) was Lor the 
application to be put in the inactive Lilo. 


On Jiniiary 30 1952	 : ]3(a1y of the Utah Contreticn 
Company indicated 'i conarj intended to vh.it n aiended application. 
These data ixe not received ax1 by letter of July 3, $52, the eatter 
wee called to the attention of the applicant, 


Ort July 21, 1952, the applicant advised	 that the pró 
posal was contingent upon acceptance by the Defense Materials ?rocurn*tt 
Anin1strattou of a re3zted proposal, *td therefore requeste4 U)EA to held open the mbject ap2ication until DWA acted w.th respect to the 
other application, 


On )hz'ch 3O 1953, we again as)ed that the Applicant 
intend.ed to c aix! were advised by letter of April 23, 1$53, that the 
intntion was to file en eaneaied ap$ication. e were then requested to 
keep the etzbject tile open. 


r*' turtr data ere reoetved, on June 1953, iie wrote 
twe separate letters to ask the Applicant for the inforration prev'ioi*ely prosised, On AWL'uSt 26, 3$3, when aeer had been received to either Itter we notified the Applicant that it we had not heard £r Ids by October 1, 1953, the doclet iculd be treneforred to the inactive Liles


/2	


Q.J*o 
UNITED STATES



DEPARTMENT OF THE iNTERIOR 


DEFENSE MINERALS ADMINISTRATION
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•	 SURNAME: 
•	 UNITED STATES



DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS ADMINISTRATION



	


9/25/53	 •	 WASHINGTON 25, D. C. 


SEP281953 


Mr. Cr1. i. 4tCitt	 XII 
Puteey, ¶h1y iU	 • 
i6 Brod'e	 • 
Jew !olt 6, "	 rr


E*z Do&ct o. ii% 129X.	 flece

;tr Cntrntion Coin, 


t1 


Dow' Hz'.	 Ciir*:


'1'6 t recit	 , our	 ttz' ',f eteer 22, 
195), wttk r'tcree t ur tc 1.ettr	 id Au.t 26, 1953, 
to r. t1.•i	 .	 nernin. th ibjct	 twtt*m. 1r 
letteD	 ist z6 iii	 i. irds n trt :i1t i ie u4 r r et've4 it 


yP ")tcer 1, 1')53, t eur v'1	 rJ i r r r1 Mt ct 1t&z 
Ctru.ett.	 'r	 rtir epeci 1ii:.tt'	 t	 xcaess 
the p1ctni, c	 vit1urv tc ec fvn', tr ctt1 
F	 ctd t	 tttr cttsed.


flZp1Orr tirt t1rt	 •t1t	 z ?) 4 1it. 
ttiii rpp1tci:Ut in *bync £or	 roirr•t1y tvr ze	 itt npitrtn 
'dt1i vriou	 7 tte rpjicrz2t'..	 with the 


derteMin t 1t t W	 Lie!t W(Lt(I iUXIii Pfl	 rtded. sUet1on 
tittn t&i	 iiite data. 


c wirh th	 prrte 1'z1iy in th trttei,	 .11ovint rnpie 
tt,,e bu.t wa	 iu t 10 t}tc very w	 Uii o4 W&& eet 
**d 11 the	 z'e nt reeetied b	 19, t)ae iflb-
,jct 4oket ui.0	 thdr,,it	 oiiz, ctivi ftiR. 


3•d	 C truet1n Corrr.ry e um1 to • obtth id. 
p''Ly us Sti t	 ibor4tnrtti'' ir,e:ent	 'tir ic isturr 


by	 a nev	 1icztinn ray, f	 f)ritte t 
DNL itt rich ±ttzv	 tite th'e dtets ire irai!iie. 


•	 •
e 


Frrik E. Joh3un 
1iN	


•	
• ,-


C0p7 tt	 X. i I tiV " t'C fl	 Copy to Docket' -	 II
ie.LcL Team, teg. 


• • Code 4OO 
Thz 2, i'e roric	 •	 Adrn. Read. Pile 


Martha Carr, 'USGS 


	


•	 iThi1t 1)øThif& 1TP1







HOWARD F. ORDMAN 
STEPHEN J. LUCEY 
EDWARD F. CALLAN 
WAYNE .JOHNSON,JR. 
MALCOLM A.CRUSIUS 
LEMUEL SKIDMORE,JR. September 22, 1953. 


TEL. WORTH 4-2600

CABLE ADDRESS: YENTUP 


.	 a 


PUTNEY, TWOMBLY, HALL & SICIDM0RE 
-	 .,	 COUNSELORS AT LAW 


\	 . 165 BROADWAY, NEW YORK 6, N. Y 
EDWARD B.TWOM SLY	 ,	 \	 - CHARLES B.HESTER	 )	 c.. 
WILLIAM B. PUTNEY, 3RD	 - 
LOUIS H. HALL,JR. 
THOMAS M. 1(ERRIGAN 
CARL H. M C CLURE 0 


j7yV 


iC 


SEP 2 


FREDERIC R.SANBORN

COUNSEL 


Mr. C. 0. Mittendorf, 
Department of the Interior, 
Defense Minerals Exploration Administration, 
Washington 25, D. C. 


Re: Docket No. DMA l829X - Manganese 
Utah Construction Company and	 ciates 
Aitkin County, Minnesota 


Dear Mr. Mittendorf: 


This will refer to your two letters of 
June 8, 1953, and your letter of August 26, 1953, addressed 
to Mr. William M. Hayden in connection with the above appli-
cation.


Due to further negotiations and develop-
ment of the above exploration project which are still going 
on, it has been impossible to provide you with new revised 
cost estimates and the material referred to in the five 
items of your letter of June 8, 1953. Pending further 
developments we would appreciate it if you would continue 
to hold the above reference application in your active files 
since the applicants desire to pursue the matter further. 


As soon as the applicants are in a posi-
tion to furnish you with the information requested, we will 
be in touch with you promptly. 


cerely yours, 


N


McClur II 


CHM:IR
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UNITED STATES

DEPARTMENT OF THE INTERIOR 


DEFENSE M INERALS ADM INISTRATION 



WASHINGTON 25, D. C. 


AUG2 61953 


*', 1I( N. hayden, PTOSI4SSIt 
tsls Corporation 


Ir88 1edison Avenue 
New York 22,1ev York


he: Docket No. D? 1829X Mumgaae 
Utah	 rucUc Ce a 


Associates 
A	 C0kt, 1W*e.ots 


ar ,. Hayden: 


Reference is made to our two letters of Jues 8, ]$3, 
eoncernin the subject doet, lYø date m have nct heard frc* 
you concerning the five itsas mentioned in the one letter or the 
revised coats requested in the other. 


If you wish to o*t.1n with the iefez'eno,d application 
or an amended application will you please advise us. 


If we have zt heard fromi you by October 1, 19S, we. 
will withdraw the doclmt tra our active files and consider the 
matter closed.


Sincere1y DUZ'S, 


C. 0. Mitte ( 


Acbn.ni,strator 


cc: 
cc: Utah. Cstction Ccwy 


end Associate, 
AiticLn County, Mi*eots


Docket 
Code IdO 
FT. Reg. 8 
Operating Conun. 
Adm. Reading File 
Nr.Delhfff, USBN , -' 
}rs. Martha Carr, USGS


ft


'I,
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UNITED STATES 


DEPARTMENT OF THE INTERIOR. 
DEFENSE MINERALS EXPLORATION ADMINISTRATION 	 Martin 


WASHINGTON 25, D.C. 
•	 Rewritten by	 Ifc2c_I 


JUN8 


Mr. i11iam M. iayden, President 
Chesetals Corporation 
1488 Pkdtson Avenue 
New York 22, New York


Re: Docket No. fl1829X - nanese 
Utah C**stziaotion	 and 


Associates 
Aitkin Comty, Minnesota 


Dear Mr. Hayden: 


Reference is a*de to your conversation with our 
Iron and Perro-Allois Division on Jiy 15, 1953, when pou 
asked us to reactivate the subject application, which has 
been held in aberance since Januar 30, 1952, at the request 
of the Utah Construction Can7. 


The above exploration project is now being reviewed 
to determine to what extent medification will be required to 
stit current conditions • We have alreaiy noted, however, 


items which can be c*lled to 'ouz' attention at once, as 
allows:


1. There is no record of the aestgnmsnt of 
the lesse of January 1, 1950, from Tintic Standard 
PWtthg Ccsny, Nellie B. Pi'4rg Cosipany, Hubert E. 
i{w*rd, Harold E. Eaddats, and William M. Reydan 
to the Utah Construction Cosany. Six copies of 
such assignment Will be required. 


2. Zn lieu of the Landlord's Subordlnatian 
Agreement which we tormsrly used we shall need 
from the Andyck Corporation six copies of 0er's 
Consent to Lien, for which we enclose forms. This 
should refer to the lease dated Januer5r 1, 1950 to 
K57 Todd, Sinclair H. Todd, Edwer'd P. Scs.ilcn, and 
Prances ScsI ion and the successive *ssierats.







.
	


a 


3, The present "Landlord' a Subordination 
Agreement t' signed by Xey Todd and Edward P. 
Scaflon is deficient in that it describes the 
signers thereof as owners of the property when 
they are actually only the lessees, and it should 
be signed not only by them, but also by their 
wives. Accordingly, we are attaching a new sub 
ordination agreement for their signatures. 


14, This office should be infonned of the 
exact name of the pevator, which should be in 
serted in the att*Ched Subordination Agreement, 
it it is there stated incorrectly. The applica 
tion states that the aFplicant is the as$ignee 
of the lease, end the 'i)unmQr 1' assignment raters 
to "The Utah Construction Company and Associates, 
Inc." but the Landlord's Subordination Agreement 
dated August 6, 1951, refers onl to "Utah Ccn 
etruction Company and Associates • It the Operator 
is not a corporation, we should be advised of its 
• legal statustbat i.e whether it is & partnership 
or not, and the names of all concerned • If the 
assignment to the Operator also creates a lien 
on production superior to the Government's, another 
subordination agreement from the Tintic Standard 
Mining Cceany et *1., would be necessary'. 


5. The original lease and assignment thereof 
and option agreement indicate that the property is 


•	 located in section 23, T. 148, IL 27 AitIdu County, 
Minn. They should be corrected to indieste that 


• the property Is located in section 23, T. 148 N., 
B. 27 V • Aitidn County, Miiut. (as appears under the 
title Of the map "Proposed Manganese Min. 


•	
Sincerely yours, 


C 0 Mittexiclorf 


•	 ••	 H	 Adminietrator' 1 


Copy to: 'Utah Con truotton Company 	 1,1 
and Aeociatee 


I Montgomery Street 
San Francisco. 14, California 


Rutledge/Martin/Kane/ema. cc: Mails & Files 	 J. L. Ho 
5/25/53	 Mr. Martin	 A. E. Ka 


FT Reg V-2	 Chron 
Adm. R. File	 Pending. 


C. 0. Mittendorf 
S 	 • 	 • • 	 • 	 N. B. Meicher, USBM 


M. D. Crittenden, USGS.
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UZD $4$ 
IPAfl?EN OP 8E 
MX	 rXOZ Ar4axswrxou 


31XjON AOt1*NZ 
l.UU_.J i*. *L r, 


W}tIRZA, the *s*ersined are t Assignors untiwecl 
in the contract of assia*nt of 2ease dated	 , 2950, 
in ithich they assigned their right, title ax1i it in and 
to the lease tram Andyo1 Corporation dated JarMmr7 2, 1950, to 
TifltihL $taadsz'd Mlniitg Ccex et *1., as sulinse$, and the 
latter agreed to pay the raXties specified therein On all 
iron, szsn.se sr	 n3.ferous ores or como.nt*tei mined and 

removed tram the property ih4tch is also the subject of $ prom 
pesed Explostion Project Contract between the Uittted State. 
of *a*ertcs, heroizafter sailed th 'OOVOXII*t" and The t*sh 
ConstructiOn Ccs and Associates, X. 


NCW,	 the *t4ersined, as such Assirr*, 
do by theso presents .uboz'UnhIte all of their rlgnt, title and 
intercat under the provisions of th said lease and the said 
contract of sssgn*nt of less, to the right, title and inter'-
sat of the Oov.viaut under the provisions of the said Ezpio.' 
ration Project Contract, and agree thet the lien and claim of 
the Goverraint shall be prior to the und.rsiip4's rights under 
the terms of the said lease and contract or ..ssigraint thereof; 
and to commit no act nor' ssset ai right, title, or interest 
that ai$ht contravene or conflict ittth th. prior lien and claim 
of the Government wier the provisions of said Z2ortion ZroJect Ccntractj an 


The ' eraigned Awther agree that it the ssi4 lease-hold interest should be ourrondered to them by the assijneee abovs.msnticned, or' any subsequent ssignees thereof, or' be termtr*ted at .z time prior to the expiration of the rights of the Ooverr*nt taLer the said Exploration Pro,ect	 the ur*dereine4 shall ass* sr1 do hereby assume all the obligations of the Oerator0 *er the_said Zxploz*tion Proect Contract to Mice repayment to the Oovez'm*nt *ccordin to the terms of the said contract. 
This 1ex't . L and covenant shall be dint. spoc the heirs, successors snd assigns of the u;rsi,, 


X*ted this	 da of 


IiI,1 I*1TU
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Mr. Williar N. Haclen, Prestdext 
Cheietls Coroortion 
J48	 ii vne 
Me' Yor1- 22, w Tork


e: Docket No • DM& 1829X MEnganes. 
tth Contz'action Co. and Aociatee 


A.itken County, tnnesota 


Dea.r Mr. Harden: 


Under separate cover we re 'writing to you about certain 
details of roiwrty ownership and related subjects under the cap-
tioned. tptlication for exploration asistance. 


7e unccrstand also fron I'rcviu.s conversations it 
M:. C. '. . Beard.sley that i-our estinate, headed "Second Draft 
Zxplor'.tton Eiense March U, 1952 ," will be revised to exclude 
all items other tan t.iose which we coutt3 eccept s "necessary, 
reas'-rnrle, direct cost" uncer Sectio'i 9(n.) of IA Order-'.. For 
your convenience we enclose a. copy of tht order, as eiiended, 


It '411 be appreciated if you can arrange to subait tue 
rovised costs prorrptly in order ttat 'c nay be able to cnti'rne our 
consideration of your Epplication, in the iiht . of present conditions, 
at th oco tthe that yot re &tinn t:e	 r .ucsted. in our 
abo'c-nontjoned letter.


3inccrely yours, 


C, 0. Mittendor('.iJ 


Administrator 


.
	


El 
UNITED STATES



DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS ADMINISTRATION 



WASHINGTON 25, D. C.


Thelo sure 


CC: Docket 
CODE 14OO 
FIELD TE.AL, REGIONV 
OPR. CCMMITTEE 
ADM. READ. PILE 
N. B. !v LCIThIR, USBM 
M. D. CRITTE1ThEN, USGS 
Utah Construction Co., 


WSMartin/ls 6/5/53


1 Mont, St., San Francisco Li, Calif.
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UNITED STATES	 / 
DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS ADMINISTRATION 



WASHINGTON 25, 0. C. 


trstton Copaay 
eM\ss..hiit.. 


I II*tISI7 1tPe* 
lao ?aetos , s1tforata


bt Dukat I.. 


ason.:


t. win si*sv1., yaor 3.,tsr of ri1 23, 1953, ru.eet-. 
1*j * tii bOIL 7P	 tO$**ao S: IO?IItO* Uatat.&as .* tb. cab 
s*t prou*y to a	 oottt yao . sicured * 4i*ur.Isps aM/ar 


pro*tt.a ooiitoeM frá the	 T. also stated tbet yo 
plea to eabeit a revised	 whas yao rao.ttvst. thts propaal. 


. refor.sao* 
preg*u Viii *sbOtfl 1* 


• 1* sbqsas. stoeo ebor*13r 
the tor of auI.via 
gr, bet if the r.flaM 
will $ raoo tao ro,f 
seasilor the olittor ol4s.


*to* V1I* aeds J1y 2, 1951; ao aa.nled 
1951 sad tha applisat too baa beea bold 
(toy.. W• wish to Oooporats t11 to 
\fsr tb. **biits.tozi of a revised pro-
1k OOt subeitted b7 Ju*s 30, 1953., w 


ap14eatto* froo the aatiy. fib, sad 


If the so,bJ.ot Lekot sbodd be eloseL for this r.ssen, however, 
it weold be wtthat prejMtse, aoL the ioreittoo sostaus.t tb.rei* 
would still be aathsb1. t* tho aot thot \s revIsed sppllemtto* thaulL 
lab.? be sbsi$%M. 


/	


Steroly 


£d*tnt.trtoy 


PAThy.ed.ge/ls 
14./j/53 


PY to: Docket 
Adinn. Read. Pile 
Code 400 
Field Team, Region 5 
L B. Meloher, USBM 
L D. Orittenden, USGS







_	 I 
ENGINEERS CONTRACTORS 


UTAH CONSTRUCTION COMPANY 
ONE MONTGOMERY STREET • SAN FRANCISCO 4, CALIFORNIA 


CABLE ADQREB$i UTAHCONCO


Th:E1JT F ThE 
April 23, l93	 fie	 tratn 


APR 271E53 


Defense Minerals Exploration Administration 
United States Department of the Interior 
Washington 2, D. C.


Re: Docket No. 1829 - Manganese 
Section 23, T. 148 N., R. 27 W. 


Gentlemen:
	 Aitkin County, Minnesota 


This is in reply to your letter of March 30, 19S3, in which you requested 
us to withdraw our application for exploration assistance in the event we no 
longer desired this assistance. 


We still intend to resubmit our proposal for thisproject.which involves 
a request for assistance rom the Defense Materials Procurement Agency,, 


reorganized agency. A	 Laa_the organization is 
Washington we will put our proposal forward again, and for this 


reason we reêtihat you please hold our application on file asa 
potentially active undertaking. 


Yours very truly, 


J. K. Allen
JKA:mf
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-	 UNITED STATES 
DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS ADMINISTRATION 	 , 
WASHINGTON 25, D. C. 


Vt& Construe ton Company 

an1 Aoettes 


I $ontgosery 8tet 
San ITSACtSCO , C1tfO1PL$ 


\	 Re: Docket ii. 1829 - 
\	 Section 23, ?. 48 1., ft. 27 W. 
\	 Aitktn Oontty, Ninnseota 
\ 


eeat1..s:	 \	 ( f \ 
Re fereag e is rnatte\o yor appUcettoa for explorattoi 


aseistanee ftt the mxb,lect i,roty. O Karch 30, 1953, vs wrots 


*nd requestect that if ou were ikloner interested is sxplrstto* 


asaistancr3, it would be a1Ppreetate\if you. would vitMrew th. refer-


•ned stiieattou ieucas onr ç,osa1 wzs continent upoS a 


)sfeeern Katerials Procu/.*ent Agency ctract. ?o date we hate iafl. 


/	 \ 


We wish	 cooperate fully in the'sstter of allowing seple 


tine, bt it we	 not hear fron yo* by Kay	 1953, we 'will thea 


rve the r f,'enced epltcation hoe the actt file ead cons tier 


/ 
the aatt.r o1sed. 


I	 Stnc.e1y 


A4ainitrator 
PARutiedge/ is 
4/27/53 
cc: Docket t-


Pleid. Tewa, Reg. $ 
N. B. Meicher, USBM 
M. D. Crittend.en, USGS 
Code £100 
Adin. Read. File







FILE COPY 
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Ut*h Construction Gipnr 


	


end Atsocintee	 AR 3 0 


1 ) ntgmer7 street 
Sen Prancisco, Cslitoritia


1$ Eooket )o. 1329 1nganeee 
SecUon 23, . 48 N., R 27 We 
Aitkin County, )4innesota 


Gnt1ns


1ar1y this month Mi', J. A.. Mécla, of. rour Company, tee 
phoned this ot.ice to inquire it	 funds bad been frozen as had 
1fonae t4aterilc Procuroint Agecys funds. He w.a informed that 
they had not been frozen, 	 . 


Throigb previous oonvereations aria b letter of July 21, 
1952, frc* Mr. J. C. Allan to this Mainistration, it is our underUP 
stunding that your proposal for exploration asistsnoe is contingent 


	


on *04*ptaflce of	 . 


Beceuse Mr. }4ecia was told that 1)tL?A funds were frozen, it 
is asm*sd that you	 no longer interested in the proposed explores. 
tion *ssistane, It this is tr*, will you p1ese notify u to that 
effect t requesting that you' application be withdrawn trcn our 
active tile.


Sinoerely 7oUr3



. 0. Mittendor. 


GCSelfridge/pL. 3-27.-53 


Copy to: }4ails & Files 
G • C. Selfridge	 / N. B. Neloher, BM 
M• D. Crittenden, USGS 
Field Team, Region III (2)	 •.	 k 
Adinin. Reading File


UNITED STATES



DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS • EXPLORATION ADMINISTRATION 



WASHINGTON 25, D. C.
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UNITED STATES

DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS EXPLORATION ADMINISTRATION



WASHINGTON 25, D. C.


March 5, 1953 


Memorandum 


To:	 The Docket	 TiàEJI1 OF IhE iiERQfl 
eIenso Inerats 	 mitt8frtfOQ 


From:	 G. C. Seifridge	 RECEIYE 


Subject: D	 No. 1829 - Manganese	 MAR 6 1953 
Section 23, . ., R27W	 ,	 ----
Aitken County, Minnesota 


Mr. Mecia telephoned today to ask if DNEA funds for 


exploration had been frozen. 


He was informed that they had not been frozen. 


He was inquiring because Mr. Young had told him that 


DNPA funds had been temporarily frozen.


G. C. Selfri ge
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UNITED STATES 
DEPARTMENT OF THE INTERIOR	 LLPL 4lOrch3	 DEFENSE MINERALS EXPLORATION ADMINtSTRATION 


WASHINGTON 25, D. C.


Karøb,1953 


it1MT OF ThE 
Keaorand	 ,	 miaistratIofl 


Tol	 Th.ocket	
-. 


bt. 


G. . 8e1fxtdge 


8ubj.otx Docket No, i29 )nganoee 
Section 23,	 R27W 
£ttken Count r, Minnesota 


}, Heota telephoned today. to ask if I*A funds far 


exploration had been frozen. 


Be was informed that they bad not been frozen, 


He was inquiring because *. Toung bad told bil that 


4PA funds had been teniporarUy froseu.


G, C,, 3olfridge 


GCSelfridge/pa	 3-6-53 


cc: Mails & Files ;0 0 


Adrnin. Reading File 
Mr. Seifridge. 
Mr. Mai'tin 
Mr. Mittendorf







. 
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ENGINEERS CONTRACTORS


UTAH CONSTRUCTION COMPANY 
ONE MONTGOMERY STREET • SAN FRANCISCO 4. CALIFORNIA 



CABLE ADORE8S• UTAHCONCO 


July 21, 19S2
L:': 


J 2b2 


Mr. G. C0 Seifridge, Chief 
Iron and FerroAi1oy Division 
Defense Minerals Exploration Administration 
Washington 2S, D. C0


Re: Docket No0 1829X Manganese 
Section 23, T. L8 N., R. 27 W. 
Aitkin County, Minnesota 


Dear Mr0 Seifridge: 


Thank you for your letter of July 3rd in thich you 
inquired about the status of our application for financial 
assistance to explore Section 23 in Aitkin County, Minnesota. 


Inasmuch as our proposal to you is contingent upon 
acceptance of a proposal to the Defense Materials Procurement 
Administration, we have been attempting for several months to 
conclude that phase of our program0 We are still actively en 
gaged in attempting to finalize our arrangements with DMPA 
and for that reason we 
tion	


desire that you hold open 
wi a vise you as soo 


as action has been taken by DMPA.


Yours very truly, 


J 0 K0 Allen 
JKA. : fd
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UNITED STATES

DEPARTMENT OF	 0IOR 


DEFENSE MINERALS ADI'V/INJSTRATION



WASHINGTON. 25, D. C.


JUL3 1952w 


UtA Coastruetton Cospsny

sad. Associates 


I Moatgosery Street 
Saa Prsactsse, Califoz'ata


R.	 ooket lo. 1829X - Kaaaess 
S4ttOn 23, T. 48 1., L 27 W. 
Aitkta Cont71 Kianesots 


I.atls.n:


S.Y.rsl aonths bays pacse4 sines r. Zearasley of yo*r 


Copsy was last Ia this office, at btch ti*s b.c inticated yor 


Iateatica to stftsit an siead..d application. We wcrnld like to cleat 


osr files of the old flKA dock.ta as soos ae posib1e. Will yon 


please infers us whether or not you Intend, to proceed with the 


aplicaticrnt We would appreciate beartag frea you at your earliest 


conv.ai.nCs.


$Iic.rely jeers 


G. C. Seifridge, chief 


GCSefridge:le 7/2/52	
Iron sAd Yerro-Afloy Dtyiaioa 


CC: Admn. Reading P11 
ocket 


" G. C. Se].fridge 
N. :2. Meloher, USBM 
M. D. Crittend.en, USGS 
Field Team, Region 5







S
	


o 


3 / 25 


Mr. Seifridge: 


I question just what status is on this 


docket. Apparently a loan is not possible, for 


exploration at least. Prom the Region V, B/M's 


letter of 2/25/52, possibly you wish to await results 


of further sampling--but does B/M letter indicate 


further sampling will be done? If so, how long should 


docket be held im pending and. on what date do you 


wish it again brought to your attention for follow-up? 


Or should applicant immediately be advised that 


his request for a loan is "no go?"


LS


6/30/52 


Three months have passed--still no amended 
application - what now?


ls


A
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UNITED STATES 


DEPARTMENT OF THE INTERIOR 


BUREAU OF MINES
University campus 


REGION V	 NORTH CENTRAL EXPERIMENT STATION 
N. Dak. S. Dak. Neb.	 MINNEAPOLIS, MINNESOTA 14 
Iowa, Minn. Wis. Mich.


107 Mines Experiment Bldg. 
&ir Mail 


Mr. C. C. Seifridge, Chief' 	 February 25, 1952 


Iron and Ferro-Alloy ivision 
Defense Minerals Administration 
United States Deparuent of the Interior 
Wahhington 25, D. C.


Re: Docket No. DMA. 1829X- Manganese 
Sec. 23, T. 48 N., R. 27 W. 
Utah Construction Co. & Assoc. 
Aitken county, Minnesota 


Dear Mr. Seifridge: 


In reply to your undated letter regarding overall manganese 
recovery from drill core samples, I regret that we cannot give 
you an accurate estimate at this time. 


Ov-erall 'mañgánèse r000vàries vax'ied between 50 and 75 
percent depending onphysioal structure of each core and grade of 
concentrate produced. In most of the tests the manganese recovery 
decreased rapidlyas the grade of concentrate rose above 18 to 22 
percent manganese. 


Samples of run.. of-mine material are needed if we are to 
obtain a more accurate estimate "of rnananese recovery. 


Sincerely yours, 


1" 1	 H1	 C. E.WOOD, Chief 
Metallurgical Division 
Region V 


FEB 2 6 1952 


kt/AIWI ,Ij F1
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SURNAME: 


UN4IED STATES

DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS ADMINISTRATION 



WASHINGTON 25, D. C. 


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


Mr. C. 1. Wood, Chisf 
Metl1urgical )iv1e ion, Region Y 
Bureau of Mines 
107 Mines xper&mentThxtlding	 _________ 
Minneapolis 14, Minnesota


2e: ockt o. DMA 1829X - Manganese 

sec. 23, . 48 N.i.. 27 W. 
Utah Construction Co. &, AssociateS 
Aitken County, MinneBots 


Dear	 1oodi 


Thank you for your iufornative letter of Pebrury 12, 
192, subject above. 


Was sufficient core material available to obtain in 
forrntion coverinp overall recovery of manganese by the coiabina 
tion of mineral dressing oorations mentionet in the nezt to lest 
parairanh of your letter? It WOU1L be intoreiting to know the 
indicated recovery so that it coulu be cor pared with the overall 
reoover r 'enorted by the anlicant. 


Sincerely yours, 


	


•	
.	 eorge , SerI 


G. C. Se1fride,Ciiief 


	


••	 Iron an Pex'roA11oy Aivision 


GCSelf ridge: is 
2/20/52 


cc: Ad.mn. Reading Pile, 
Docket 
0. 0. Seifridge







TT	 .•	 I 
UNITED STATES



DEPARTMENT OF THE INTERIOR 


BUREAU OF MINES 
Minn. Wis. Mich.	 University campus 


REGION V	 NORTH CENTRAL EXPERIMENT STATION 
N. Dak. S. Dak. Neb.IOWa,	 MINNEAPOLIS, MINNESOTA 14



Air Mail
107 Mine 8 Experiment B].dg, 


Mr. G. C. Seifridge, Aoting Chief 
Iron and Ferro-'Alloy Division 
Defense Minerals Administration 
United States Dept. of the Interior 
Washington 25, thC.


''3
Re s 


FB i15 


Dear Mr. Self ridges


February 12, 1952 


Docket No. 'DMA 1829X Manganese 
Sec. 23, T48, N.R. 27W 
Utah Construction Co. and Associates 
Aitken county, Minnesota 


A progress report covering the results of tests made on the 
manganese ore referred to in the subject docket has been started. 
As It will be sometime before it is completed I believe it & advis-
able to send. you a brief summary of the results of this work. 


Mineral dressing tests have been made on a total of seven 
diamond drill Oores furnished by the Mining Division. The exaOt 
locatioxiof each drill hole may be found in the files of the Bureau 
of Mines, Washington, D. C. 


Th. iion-'mangi.nese formation in'the rea drilled was ' quite 
variable in compOsition as revealed by chemical analysè of the drill 
cores. Core recovery was irrOgülar and in those instances where the 
recovery was less than 90 percent, sludge from the hole was included 
in the oompoàite sample prepared from each core. This type of sample 
is suitable only for preliminary mineral dressing studies and should 
be supplemented by 'trench or pit samples ' if an accurate estimate of the 
mineral dressing problems involved are to be determined. 


Partial analysis of the composite samples are as follows: 


D.D. Hole Number 


1 
2 
3 
4 
5 


IFc'1cT0RY 
I it BUY I VJ UNITED 
I '&M STATES 


I	 WAR 
I 41167ONDS 
I	 AND L STAMPS


Assay, percent 
Mn Fe Si0, 
3.60 11.8 46.4 
1.98 11.56 42.1 
3.08 11.96 52.5 
3.34 13.34 48.9 
3.46 13.18 45GB 
3.30 12.21 62.1 
2.62 14.96 52.6


OS' 


1







p.	 '1 _,,.1 
The first step in upgrading this material was a simple wqsh-


ing and deslimingoporátion on the minus 10 mesh feed. Sieve analyses 
had ' shown that a soft olayey 'fraction of the formation cântained less 
manganese than the • harder minerals • The weight recovery, manganese 
recovery, and assay obtained on each washed oonoentrate follow: 


D.D. hole Wt. recovery, Mn recovery 1 ssay, percent	 - 
number percent percent Mn Fe Si02 


1 63.0 95.1 5.5 15.2 45.7 
2 58.7 81.8 2.76 12.44 52.5 
3 '47.2 76.0 4.96 13,65 52.9 
4 57.8 83.1 4.80 14.37 50.6 
5 58.5 87.9 5.20 15.42 45.5 
6 58.2 91.0 5.16 13.08 53.3 
7 55.6 82.3 3.88 16.15 53.8


'i.Q) 


The highest weight recovery, manganese recovery, and manganese 
assay were obtained from composite No. 1 which contained no sludge. 	 - 
All sludge recovered with the drill oore had been subjected to" overgrinding 
bythe iiamónd drill 'and undoubtedly more manganeée was lost in the wash-
ing operation than in the tests which oontained no sludge. 


Further upgrading of the washed concentrates or sands was obtained 
by a cOmbination of mineral dressing operations which included the use' 
of a classifier tube, 'Denver laboratory jig, Wilfléy table, heavy density 
media and froth flotation. In no instance was it possible to separate 
the manganeèe from the iron and silica to the degree required for a ferro-
gradó product. However, the results show that a' product tOntainin'betweOn 
22 and 2'6peroént manganese, 13 to 15 percent iron, and 11.5 to 13.0 percent 
silica maybe produced. 


• ' Because of the limited amount of sample available from eaoh core 
theàe tests are only indicative of what may be expected and the results 
should be confirmed by larger scale tests as soon as more material can be' 
obtained. Preliminary results' however are very encouraging for the produc-. 
tion Of a marketable xnanganiferous i'Oduct and a reasonable'reCovery of 
manganese. 'The produOtion of a ferrOgrade" product will require 'further 
treatment by a leaching process or by a duplex smelting process.' 


Sincerely yours, 


C. B. WOOD, Chief	 '	 '4 
Copies to:	 •	 -	 '	 Metallurgical Division, Reg.V	 ç71\ 
P. T. Alisman, direotor,Reg.V 
A. B. Needham, chief, Mm. Division,Reg.V 
W. B. Lewis, Mining Engineer,' Region V 
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•	 UNITED STATES 
DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS ADMINISTRATION 



WASHINGTON 25, D. C. 


Mr. Osri . fno, hiøf	 JN 3.0 1952

M.t.Uurgtea ?)it*to, egtenV 
tt. $. r.eu of Mtnes 
tbivustty Ststion 
WtnMoZi*, .MinneIOt$


Bs 1)cks	 1tA 829Z 
Søe. 23 LoO, 
Utb Ooustr*t•n Oo. an Aasoei*tes 


•-X 1 * 


flsr ?z'.


ite oti*, underet*M! tht th. ettUirts3 Division øf 
1tei*n1 te soMucting tests on the sangsnsee ore $terr.d to in the 
b$st d.e.t. 


4b*n the rsi4ts of thi* • test *r sv*th%b1s, e sbsU 
s!prestste reeeiing * oo of or r.ort. 


Stncerei$ rors,
fln 


	


•	
:• 


*. 0. 4tri4ge Mtt*i Ohtef 
Zro* snd srr.AUc7 fliision 


GGGentry' 3j 
1/28/52 


oc: Adin. Beading Pile 
Docket 
N. B. Meloher, USM 
K. D. Or±ttencen, TISGS 
Field Te Beg. V 
G. C, Seifridge 
G. G. Gentx'y
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0	 ¶ 
Dril1in to_date 


-___ 3_3jLLpercent mannese. 


Area proposed to be dr lied byplicant ltietween two 


.-it 


-	 ----------ou-id---be-cons4dred--as-ve-l-opmeflt-rat-ber-thaz1---exp-]-oTattofl 


It is proposed by the applicant to op ate on ais_of 


____ ___________ p,000 tons er 


•	 •


- The-pr-oposed-ahaf4--4s--f or the- 	 -ai-,---------- - 


--


• -	 - - -- ----- ---


abOtl010DTQD 


--	 -	 tons sample by means of 5 or 6 


to be churniri11eci 130 feet	 edrock 


thëha core couI be taken of ore by shot drills They estimate 


thatIiis cost would be about $90,000.00;. As this would inot 


be exploration, any loan would have to come under the head of 


Tests on this ore are now being carried on by the Metallurgical 


Division of the Bureau of Mines at Minneapolis. The present status 


of this work should be obtained from Carl E.Wood, Chief, Metallurg-


ical Division, Region V. University Station, Minneapolis, Mimi. 


hos1L.Chapman
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UNITED STATES

DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS ADMINISTRATION 


°'ch3	 WASHINGTON 25, D. C.


November 27, 1951 


Memorandum 


To:	 Administrator	 J)jt,/ 
From:	 P. B. 


Subject: Docket DM& 1829X, Cuyuna Manganese, Minnesota 
Utah Construction Company and Associates 
Total 0250,000.00 Gov't. Share 0187,500.00 (75%) 


The subject application was approved by Supply Division's 
letter of September 5, 1951 and received by PED on the same date. 


Inasmuch as 37,800,000 gross tons of manganiferous material 
(3_3/4 Mn) appears to have already been proven in this deposit, the 
additional churn and core drilling, shaft sinking and drifting applied 
for could not be justified as exploration and Mr. Hayden, a representa-
tive of one of the interests, was so advised during a visit in your 
office.


Mr. C. T. i. Beardsley, representing another interest was 
also advised that the application could not be handled as exploration, 
but that it might be handled as a Research Loan. 


The facts are, that this manganiferous material cannot be 
mechanically concentrated to yield a concentrate containing more than 
20 Mn plus a large percentage of silica. This concentrate would not 
be merchantable, therefore it is proposed to treat it in an elaborate 
chemical plant, with sulphur dioxide and pure oxygen, under high pres-
sure (600 psi) at elevated temperatures, so as to extract, it is claimed, 
with high recovery, the manganese in the form of manganese sulphate, The 
manganese sulhate is then to be sintered to produce a very pure, merchan-
table, manganous oxide • It is 'planned to recover a portion of the sulphur 
dioxide from the sintering process for re-use. 


Inasmuch as no pilot plant has ever been constructed, or any 
plant operated, which would demonstrate the commercial value of this 
process, it is evident that the first step would be to establish operating 
factors and cost data for the chemical processing by operating a miniature 
of the plant proposed. 


The problem is not to discover additional nianganiferous material, 
but to determine if it is possible to recover the manganese in a merchan-
table form from the large roven reserves at a cost which would amortize 
the very large investment, assuming a G. S. A. purchase at 200.00 g. t., 
48% Mn. basis.
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A loan for research along these lines appears to be the only 
form of Governmental assistance which can be justified under such cir-
cumstances, 


Other items to be considered: 


1. The property is not correctly described in the lease and 
option.


2, The primary lessees, Todd and Scallon, charge the first 
sub-lessees royalty on ore shipments which is from 3 to 6 times that 
which they are obligated to pay the owner and require a minimum royalty 
five times that required by the owner, This appears unwarranted. 


3, The Utah Construction Co. and Associates, second sub-lessees, 
have not furnished any evidence, other than their statement and the subor-
dination agreement, that they are (sub-sub) lessees of the property. Copy 
of lease to Utah Construction has not been furnished, 


4. The signature of the Landlord on the subordination agreement 
made directly to Utah Construction Co. and Associates does not correspond 
in title to that used in the primary lease, though the individuals signing 
for the landlord are the same on bath instruments, 


5, Jhile the applicants are very competent contractors, expert 
in earth moving, they have not furnished evidence of their talent for 
conducting very intricate, novel and complex chemical operations and es-
timating theoretical costs thereof. 


Recommendation: 


Application to Inactive File.
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UNITED STATES

DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS ADMINISTRATION 



WASHINGTON 25, D. C.
November 27, 1951 


P, B. Blakenore 


Subject: Docket DM& 1829X, Quytma 14nganese, Minnesota. 
Utah Construction Conpan and Associates 
Total $250,000.00 (ovt. Share $17,500.00 (75%) 


The subject ap 1ication was approved by Supply Division's 
letter of Septabor 5, 1951 and received by PED on the same date. 


Irta8much as 37,800,000 gross tons of manganiferous material 
(33/4% )z) appears to have already been proven in this deposit, the 
additional chum and core drilling, shaft sinking and drifting applied 
for could not be justified as exploration and Mr. Hayden, a represents-. 
tive of one of the interests, was so advised during a visit in your 
office.


Mr. C. T. E. Beardaley, representing another interest was 
also advised that the application, could not be handled as exploration, 
but that it might be handled as a Research Loan. 


The facts are, that this inanganiferons material cannot be 
mechanically concentrated to yield a concentrate containing more than 
20% I plus a large percentage of silica. This concentrate would not 
be merchantable, therefore it is proposed to treat it in an elaborate 
chemical plant, with sulphur dioxide and pure oxygen, under high pres-. 
sure (600 pal) at elevated terneratures, so as to extract, it is claimed, 
with high recovery, the manganese in the form of manganese sulphate. The 
manganese sulphate 'is then to be sntered to produce a very pure, merohan-. 
table, nganoua oxide. It is planned to recover a portion of the sulphur 
dicmide from the siutering process for ree, 


Inasmnoh as no pilot plant has ever been constructed, or any 
plant cperated, which would demonstrate the commercial value of this 
process, it is evident that the first step would be to establish operating 
factors and cost data for the chemical rocesaing by operating a miniature 
of the plant proposed. 


The problem is not to discover additional manganiferous material, 
but to determine if it is possible to recover the manganese in a *erchan-
table form from the large proven reserves at a cost which would amortize 
the very large investment, assuming a G. S. A. purchase at $200.00 g. t., 
48% )4i. basis.
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I loan for research along these lines appears to be the ciily 
fore of Governmental assistance which can be jnstified. wider such cfr 
cvastinces. 


Other items to be considered,: 


1. The property is not correctli described in the lease and 
option,


2, The primary lessees, Todd and Seallon, charge the first 
sub..lessoes royalty on ore shipments which is from 3 to 6 times that 
which they are obligated to ay the owner and require a minf	 royalty five times that required by the ovner, This appears unwarranted, 


3. The Utah Construction Co and Associates, aeoond aub.leseees, 
have not furnished any evidence, other than their statement and the subor-
dination agreement, that they are (subub) lessees of the property. Copy 
of lesse to Utah Construction has not been furnished, 


4. The signature of the Landlord on the subordination agreement 
ids directly to Utah Construction Co. and Assootates does not correspond 
in title to that used in the primary lease, though the ind.ividua].s signing 
for the landlord are the sante on both instruments, 


5 • While the aplicants are very competent contractors, expert 
in earth noving, they have not tumished evidence of their talent for 
conducting very intricate, novel and complex cheinica]. operations and es-
tiiting theoretical costs thereif, 


Reccuendationz 


Ai,plicatjon to Inactive !iLle.
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Memorandum 


To:	 Production Expansion Division 


Through:	 Director, Supply Division 


Prom:	 Chief, Manganese Branch 


Subject:	 DMA-1829X (	 oration	 -Government participation 
$182,500. 


Utah Const	 rnpany and Associates 	 "6 
1 Montgomery Street 
San Francisco, California 


Property: Cuyuna Manganese 
Section 23, T148N, P27W 
Aitkins County, Minnesota 


Conclusions:


The Utah Construction Company arid Associates are pre-. 
paring to undertake a very large project for the development, 
mining and treatment of manganese ores in a part of the Cuyuna Range, 
Minnesota.


This will involve the stripping of 150 feet of over-
burden which consists of loam, clay, sand, gravel, and boulders. 
This will allow the ore body, which averages 150 feet in thickness, 
to be mined by the open pit method of mining. The chief gangu.e 
material is clay. The ore is manganese and iron oxides. 


The exploration is to be made for extensions of . manganese 
orebody parts of which have been penetrated by 4O churn drill and 7 
diamond core holes. It is now proposed to drill 40 more holes, the 
location of the first 8 drill holes is shown in the attached map. The 
other 32 holes are to be located after the results of the first holes 
have been observed. In addition, it is proposed that an exploratory 
shaft be sunk to gain further information on the character of the ore.
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The monetary requirements as set forth by the applicant are 
as follows: 


Exploration Drilling 
8,000' churn drill holes © $7.00 per foot 	 56,000.00 
4,000' LX. core drill holes @ $8.00 per foot 	 32,000.00 


Exploration Shaft 
Using freezing method (8 months)	 120,000.00 
Exploration drifts ( 12 months) 	 36,000.00 
Access roads	 6000.00 


$250,000.00 


Of this amount, the Government's part would be 82,500. . /ff'Z 


The applicant believes there may be an indicated tonnage in 
the order of magnitude of 62,000,000 tons. The applicant intends to 
mine 2,500,000 tons per year. This will be concentrated to 20% man-
ganese with an 80% recovery. This would mean 333,333 long tons of 
20% concentrate per year. From this 20% concentrate a 62% sintered. 
manganese oxide will be obtained by a modified sulphur dioxide leaching 
process. Mr. William Hayden of the Chemetals Corporation suggests 
that a recovery of around 95% may be expected. Using a figure of 90% 
recovery and a 60% manganese sinter, the 333,333 tons of 20% concen-
trate would produce approximately 100,000 tons of manganese. This is 
6.7% of our manganese consumption for 1945. 


Mr. Crittenden, in a memorandum to the Manganese Branch, re-
fers to a reappraisal of available information by Mr. Frank G.rout, in 
which Mr. G.rot inferred that there miht be as much as 150,000,000 tons 
of material in the deposit. This proposed drilling should indicate this 
add.i tional tonnage. 


The mining method to be used is the open pit. The applicant 
gives his mining costs as: 


Stripping	 $.140 per cubic yard or $.32 per ton mined 


Mining	 $.6o per cubic yard. or $.30 per ton mined 


Total costs	 $.6per ton mined 


Milling will be carried on in a gravity concentrating plant. 
The cost of concentrating in this gravity plant has been estimated by 
the applicant to be $.21 per ton of ore mined or $1. 1iO per ton of 20% 
concentrate shipped. Total cost of the 20% concentrates is given at 
$5.58.


The problem of marketing the product seems to be a very 
simple affair. Routes already established Ior the shipment of the 
Cuyu.na iron ores could be used. for the shipment of the manganese which 
will go largely to the same points as the iron ore. 
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The company plans to spend about 24 months on this explo-. 
ration.


The applicant has taken bids on the work from contracting 
companies. Therefore, no new facilities or equipment will be needed. 
Of the total amount $6,000 has been allocated for access roads. This 
should be ample. The manpower requirements will be met by the contrac 
ting companies who will have their own drillers and technical personnel. 


Power is available from the Minnesota Power and Light Company's 
gi'id which is less than 6 miles distant.	 /5= 


the exploration is $182,5oo.) 
company balance shee 
aich is hereto attached. The 
Repayment of the loan could 


The amount of money requested for 
The amount is believed to be adequate. The 
incorporated in the report of the company w 
security of the loan would be unquestioned. 
come from operational profits. 


The applicant is welL-known in the mining and construction 
fields as a competent operator. 


Recoinrnend.at ion: 


The application is approved.


George C. Seifridge, Acting 
Chief, Manganese Branch 


At tachinent 


Approved: 


rector, Supply Div1on
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DMA Form 2	 DEFENSE MINERALS ADMINISTRATION 


•	 Status Change Notice 


DMA Docket No. I829 


To:	 Reports and Records Branch 


From: - Ikn$n*A rancth 


Date:	 Stebsr 4, 1951 


The following action has been taken this date on the above Controlled Document. 


Forwarded to Prodiiation Extn*ipn Djyjsjcn through Director, $tippiy Divtsin 


Type of request changed to: 


Denied
	


Withdrawn 


Approved in amount of $ 


Other action, specify: 


Interior--Duplicating Section, Washington, D. C.	 --	 1626











S	 . 


Neorcntha 


•	 to:,	 Production roansioa Division 


•	 Throngh:	 Director, SUppl7 ]*ision	 .•• 


•	 TroE	 Chief, Maagsnee Branch 


Stbject:	 DMA48291 (xtloratioa Loan..Governnent tarticipattón 
l82,5x ,003 


Utah Constractton Coapany an Associates 
I tontoaery Street. 


F1EnCiSCO, C?	 : 


•	 ropérty: Cnyuna Manganese 
Section 23, ?481, R2IW 
Aitkn County, Minnesota 


Conclusions'


The Ut*h Construction Coapasy and. Associates are pre-. 
paring to unerteke a Yt17 large pret for the ieveloatmt, 
atning. and. tz'eatnent of iangeaeee oree in anart of' the Cuyuna Range, 
Minnesota.	 •• 


This will intolve the striiping of 150 feet of oter-
bartten which consists of baa, cisy, sand, grwei, and .bóu1der. 
This viii allow, the ore bdy, vhiei averages 150 feet in thickness, 
to b aln.e& by the open pit aetbod of ataing. The chief gaue 
aatertal is clay. The ore is rnsneie airon oxides.	 • ••	 ...••• 


The ezi,boratlon i to be a&e for exterrions of a nanganese 
oebo4y parts of which have been penetrated. by0ckurn ö?1,lj8flL7 


• d1aaond core boles. It.is now propoeed to drill 40 more hólés, the . • • 
location of the first 8 drill lss is shown in the attached. asp. The. • 
other 32 holes are to be located after the results of the first holes 


•	 hare been observed. In a4lition, it is propose. that. in exDlóDatory 
shaft be swk to gain further intortion on the character of the ore.
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Office Memorandum UNITED STATES GOVERNMENT 


TO	 : George B. Holderer	 DATE: July 16, 1951 


FROM : N. D. Crittenden 


SUBJECT: DMA 129 X	
A 


The Utah Construction Company and Associates proposes to undertake a 
very large project for the development, mining and treatment of manganese ores 
in a part of the Cuyuna Range, Minnesota. The particular orebody concerned is 
located in Sec. 23, T. 49 N., R. 27 W. This area was partly drilled by the Bureau 
of Mines and by private companies in search of iron ore. The resulting information 
was compiled and reappraised by Frank F. Grout, formerly of the Geological Survey, 
who inferred on the basis o,the information available that the deposit might 
contain as much as 150,000tons of material containing approximately 3.6 manganese. 
As indicated in the accompanying map, the ore in Sec. 23 is an elongated band 
600-1600 ft. wide which extends across the middle of the section in a NE direction. 
Most of the drilling was done just south and west of the center of the section 
and defines the southwestern end of block believed to be underlain by ore. 
Drilling has also been done near the northeast corner of the section but none 
has been done in the area between to establish the continuity and grade of ore 
over the intervening distance. It is the purpose of the present proposal th drill 
out this area, and also to drill beneath the adjoining areas to be certain that 
they are barren in order to avoid possible location of tailings or waste over 
material which might some day prove minable. 


It is recommended that the project be approved inasmuch as the Cuyuna 
Range is one of the largest potential sources of manganese in the United States, 
and it is particularly desirable that companies of the character involved here be 
encouraged to undertake a project such as this. Some modification of the proposal, 
as it is now presented, appears to be in order, and it is recommended that such 
modification be made in negotiating with the applicant by Production Expansion 
Division. Representatives of the companies involved are available in Washington 
and in New York and are on call for consultation. The present proposal calls for 
a total expenditure of $500,000 of which $120,000 is to be spent for exploration 
drilling, $60,000 for an exploratory shaft and crosscut, and $25,000 for removing 
metallurgical samples. The remaining $295,000 is designated as research on benefi-
ciation. The latter is probably not a legitimate expenditure under the provisions 
of the Exploration Program, and therefore should be deleted. The total cost of the 
project would then be approxLmately $205,000. A discussion with the engineer for 
the applicant indicates that any modification necessary to fit the project into 
the Exploration Program will be readily acceded to. Specific location of drill 
holes was not indicated on the accompanying map because the engineer did not feel 
that such spotting provided for sufficient flexibility. He is perfectly willing, 
however, to spot a part of the holes which could serve as the first phase of the 
project; spotting of the additional holes could then be deferred pending results 
of the first group. It is probable that several such sequences may be desirable. 


It may be questionable whether additional drilling in areas of proved 
ore should be included under the guise "exploration", but this problem and that 
of drilling beneath proposed mill sites and waste piles should probably be left 
to the Production Expansion Division and to the Legal Division.







George B. Holderer	 July 16,, 193. 


K. D. Crittenden 


DMA 1829 1 


The Utah Construction Company and Associates. proposes to untlex'take a 
'very large project for the deva1oaent, *ining and treatatent of nganess ores 
in a part of the Cuyuna Range,: Minnesota. 'JYhe particular erebody, concerned is 
located in Sec, 23, T. 49 N., R. 27 W. This area was partly drilled by the rean 
of Mines arid by private companies in search of iron oTi The resulting tnfortion 
was compiled and reappraised by. Frank F. Grout, fornterly of the Geological Surve, 
tho inferi'.d on the basis of the in!ortion available that . the deposit might 
contain as much as 150,000 tons of teiia1 . containing approxitely 3.% manganese. 
As indicated in the accompanying *a, the ore in Sec. 23 ta an elongated band. 
600.1600 ft.. wide i.tch extends across the middle of the aection in a lIE direction. 
Most of the drilling was døne just south and west of the ceber. of the section 
arid defines the southwestern end of block believed to be underlain by ore. 
Drillini has also been done near the northeast corner of the section but none 
has been dons in the area between to establish the eoritiuuity and grade of ore 
aver the interv4ng distance. It is the prpose at the present prOpsa1 to drill 
out this are., arid also to dr'U beneath the adjoining areas to be certain that 
thq are barren in order to avoid. possible location of tailings or waste over 
material which might some day prove athable. 


It is recoririded that the project be approved inasmuch as the Cuyuna 
Range is one of the largest potential eources of manganese in . the United States, 
and it. is particularly desirable that companies ot. the character involved here be.. 
encouraged to undertake a project such as this. Some modification of the proposal., 
as it ts now presented, appOars to be in orier, and . it is reccnmerded that such 
modification be made in negotiating 4th the applicant by Production Expansion 
Divisio• Representatives of the companies involved are available in Washington 
awl in New rork and are on call for consultation. The present proposal calls for 
a total expenditure of 500,0O0 of which $120,000 is to be spent for exploration 
drilling, $60,000 fez an exploratery shaft and crosscut, and $25,000 for raioving 
metallurgical samples. The remaining $295,000 is designated as research en benefi... 
ciation. The latter is probably not a legitimate expenditure under the provisions 
of the Exploration Program, and. therefore should be deleted. The total cost of the 
project would then be approxmitately $205,000. A discussion with the engineer for 
the applicant indicates that any mc4ification . necessary to fit, the project into 
the J?xp1oration Program will be readily acceded to. Specific location of trill. 
holes was not indicated on the accompanying map because the engineer did not feel 
that such spotting provided for sufficient flexibility. He is perfectly willing, 
however, to spot a part of the holes thich could serve as the first *ase of the 
project; spotting of the additional holes could then be deferred pending results 
of the first group. It is probable that several such secuences may be desirable. 


It ay be questionable whether additional drilling in areas of prav.d 
ore should be melded under the guise "exploration", but this problem ad that 
of drilling beneath proposed mill sites and waste piles should probably be left 
to the Production Expansion Division and to the Legal Division. 


)1DCrittssensgt
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Office Memorandum UNITED STATES GOVERNMENT 


TO	 :	 George B. Holderer
	 DATE: August 23, 1951 


FROM	 M. D. Crittenden, Jr. 


SUBJECT:	 DMA-.1829 X


- 
Supplementing my memorandum of( Jul1 16, 191, I have reviewed the 


modified proposal recently submitted by tJtaW Construction Company, and find 
that the major changes necessary have been made. The total amount of $250,000 
now involved covers only the essential churn and diamond drilling and cost 
of sinking a shaft and crosscut for further sampling of the orebody. A revised 
map is included which indicates the location of 8 cross sections on which it 
is proposed to sink 40 drill holes. The location of 9 drill holes is shown 
approxtmately on the outer edge of the ore zone. The map is not accompanied 
by any additional discussion of the exploration plans except to say that the 
location of other holes will be determined by the results obtained in these. 


Recoimnendatjon 


It is recommended that the attached proposal be sent to Production 
Expansion Division in its present form inspite of the short9oings mentioned 
concerning detailed plans of operation, and inspite of the -work of detailed 
information on costs. It seems probable that both of these matters can be 
satisfactorily arranged by conferences between Production Expansion Division 
and the applicant, The Utah Construction Company has indicated its intent to 
let contracts for most, if not all, of the work involved, and it is probable 
that as soon as tentative approval of the project has been givezegotiations 
with the Production Expansion Division are underway those contracts can be 
completed and appended to the master contract • This should satisfy the need 
for detailed breakdown of expected costs. 


Comment on drilling plans 


The proposed 40 holes, evenly spaced across the drill sections 
indicated on the map, will cover the area of probable ore at about 500 ft. 
centers. It is believed that this will be sufficient to delineate the outline 
and determine the grade of the ore within the limits regarded as measured and 
indicated,


2'd	
1
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George B, Holderer'
	 Atigst 23, 1951 


K. D. Crittenden, h'. 


DNAc1829 X 


Surplementing iy mexaoraudum of Jiiy 16, 1951.. I have .vieed the 
*odttied propos1 receit1y subnitted by Utah Construction onpxiy, and find 
t)t the major changes necessary have been aade. Th. thtal aount of $250,000 
amt involved covers only the essential churn and d1aond drilling at cost 
of sinking a shaft and crosscut for further aa*pling of the orebody. A revised 
aap is Included thith indicates the location of 8 crees sections on ieh it 
is proposed to sink 40 drill holes. The location o 9 drill holes is shoi 
approximately on th outer edge of the ore zone. The map Is not accompanied 
by a. additional discuzion of the exploration plar except to say that the 
location of other holes Will be r termined by the resilts obtained in these. 


Roccdation 


It i recoLcndcd that the attached pposal Le nt to Productica 
ansion ivu;ion in its proent forn inspite of the shortc,oinga inntione4 


c,nc.rnin riiled jiw of opr.tion, and inspite of the	 k of. detailed 
infortion on o&ts. It rccis pixbable that both of those niatters can be 
satisfactorily arringed by ccnfcrnces between i'roduction' FAxpansion Division 
a*d the applicrnt. The Utah Contruction Company. has Indicated it& Intent to 
let contract9 f or iot, .f not all, oil the work irwolired, ar it is p'obable 
that as soon a tentativ .provai of the project has boon :gjv.en negotiations 
with the Production pmion iviion ar'e un.ery, ,Those contracts can be 
oop1eted and appended. to tho nnstsr contract. This shculd satisfy the need 
for detailed breakdown of expected costs, 	 S 


Coent on drilling plans 


The proposed 40 holes, evenly spaced across the drill sections 
indicated on the map,. Will cover the area of probable ore at about 500 ft. 
centers. It is belieyed that this Will be sufficient to delineato the outline 
and determine the grade of the ore within the limits regarded as measured and 
indicated,
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Mr. Jpmea Boyd, Director 
Bureau of Mtneg	 - 
Interior Building 
Wahington 25, D. C. 


Dear Mr. Boyd 


This is In reference to r letter of August 3, 
l91, with regard to the proposal of the Utah 
Construction Company and assoólates which, was 
submitted to the Defenae Minerals Administration 
under DMt 1829 X..	 : 


Thu will recall we also discussed this In a tel-
ephone conversation but to datewe have received 
no information as to the present status of this 
matter. Please advise me as soon as posible. 


With thanks and kindest personal regards, I am 


Sincerely yours, 


Fred Marshall 
/t/	 Fred Marshall, H C 


COPY
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Mr. James Boyd, Director 
Bureau of Mines 
Interior Building 
Washington 25, D. C. 


Dear Mr. Boyd: 


This is in reference to my letter of August 3, 
1951, with regard to the proposal of the Utah 
Construction Company and associates which was 
submitted to the Defense Minerals Administration 
under DMA 129 X. 


You will recall we also discussed this in a tel-
ehone conversation but todate we have received 
no information as to the present status of this 
matter. Please advise me as soon as possible. 


With thanks and kindest personal regards, I am 


Sincerely yours,
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CHEMETALS CORPORATION 


WILLIAM M. HAYDEN	 August 16, 1951 
PRESIDENT 


Mr. George Holderer 
Defense Minerals Administration 
United States Bureau of Mines 
Washington 25, D. C. 


Dear Mr. Holderer: 


As you suggested I am enclosing herewith a description 
of the process developed by the American Cyanamid Company through 
its subsidiary Chemical Construction Corporation for the treatment 
of low grade manganese ores, sometimes described as the "Chemico 
Technique.'5	 -. 


This process is basically a simple log washing operation 
to concentrate the ore to approximately 20% manganese content and 
then by chemical beneficiation produce a manganese oxid.e sinter 
product of approximately 60% manganese content. 


The ore is easily concentrated to 20% concentrate which 
is pumped as a slurry to a "Chemico Process" plant where it is 
first leached in agitated vessels with sulfur dioxide, thus con-
verting the greater part of the manganese to sulfates, a small 
portion to thionates and some sulfites under certain conditions. 


This slurry is passed to an autoclave where under high 
temperature and pressure it is oxidized by the use of oxygen to 
further convert the thionates, sulfites, and any other unreacted 
materials to sulfates. Under the conditions maintained during 
this operation, the greater portion of the aluminum, iron and mag-
nesium are rejected as insoluble basic oxides. The slurry from 
this step is decanted. The solid materials from the oxidation 
are washed to remove any manganese bearing liquor and sent to the 
tailings.


The clear liquor with practically all of the manganese 
and relatively minor portions of the other materials present is 
fed to an evaporator where manganese sulfate crystals are formed. 
The manganese sulfate crystals are mixed with coal and a portion 
of recycled product and sintered. The product is an manganese 
oxide sinter, porous in structure, quite hard and durable. 


The SO2 gas produced in this operation is recycled back 
to the leach.	 The comparatively small amount of SO2 required 


488 MADISON AVENUE, NEW YORK 22, N. Y.







..'.	 .	 I 
CHEMETALS CORPORATION	 488 MADISON AVENUE, NEW YORK 22, N. Y. 


Mr. George Holderer	 - 2. -	 August 16, 1951 


for makeup is produced .by a sulfur burner and introduced to the leach 
with this recycled SO2. 


We estimate that the cost of a plant producing 100,000 long 
tons of manganese metal as 60% sinter (10,000,000 units of manganese 
per year) will be approximately $16,000,000 for the "Chemico Process" 
plant plus an estimated $1,000,000 for the concentrating plant. 
Estimated plant cost of the sinter through the Chemico Process is con-
servatively 50 to 60$ per unit. It may be possible in actual plant 
operation to reduce this estimated figured by approximately 10%. 


We quote "Battelle Memorial Institute" in its report on the 
Chemico Process. 


"The Chemico Process appears to be technically and economi-
cally superior to any other process of which Battelle has knowledge 
for the production of a saleable manganese product from concentrates 
obtained from certain Cuyuna and Cuban ores. It is probably applicable 
to a wider variety of ores, although this feature was not studied by 
Battelle. Reagent costs are held to a minimum, and extraction effi-
ciencies for manganese, when treating Cuyuna ore, are consistently 
around 95 per cent. The quality of product is excellent, with a 
manganese-to-iron ratio of about 19, low phosphorus, and low sulfur." 


Sincerely yours, 


vn. 


William M. Hayden
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August 3, 1951 


Mr. James Boyd, Director 
Bureau of Mines 


Washington 25, D. C. 


Dear Mr. Boyd: 


I called your office recently to request 


assistance in expediting the processing of DMA 


1829 X. Would you please inform me as to the 


present situation in this matter. 


With thanks and kindest personal regards, 


I am


Sincerely yours, 


"red Marshall, M.C.
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DEFENSE MINERLADMINISTRiiLN 


APPLICATION FOR AID FOR AN 



EXPLORATION PROJECT PURSUANT TO



MINERAL ORDER 5, UNDER



DEFENSE PRODUCTION ACT OF 1950 


1 The Utah Construction Company
	 T 


and Associates 
1 Montgomery Street 
San Francisco, California 


L


DO NOT FILL IN THIS BLOCK 


Docket No.
,4 i. 4yL1P4PS	 fIIQ'3 


Date received 


Participation


Name and 
address of 
applicant 


Date	 ...... 


FILL IN THIS BLOCK 


July 11,' 1951 Date of application


Manganese 
Mineral or metal 


Location of mine -------- -AY



Minnesota


Estimated cost
	 $250,000 


Percentage of Government participation
	 75% 


Date. of . filing MF-100 $ y- - ---1. - 1951 DMA Docket Number, if available	 X 


INSTRUCTIONS 


Read Mineral Order 5, Regulations Governing Government 
Aid in Defense Projects, before completing this application. 
Submit four signed copies of the application to Defense Min -
erals Administration, Department of the Interior, Washington 
25, D. C., or to the nearest field executive officer thereof, with 
your name and address on each sheet of the application and 
all accompanying papers. If any question is inapplicable, or


if you cannot answer it, so state on the form. Where the 
apace provided for answer is insufficient, answer on a separate 
sheet, annex it to the application form, and refer to it in space 
for answer. If the application is approved, you will be pre-
sented with an exploration project contract on Form MF-200, 
for your signature. 


THE APPLICANT 


*1. Is applicant an individual, partnership, or corporation? 
*2. If' a partnership, state names and addresses of partners. 
*3• If a corporation, state names and addresses of officers, directors, and five largest stockholders. 
*4• Describe the mining and general business experience of' (a) the applicant, and (b) the person or persons who willmanage the 


project. 
*5 Are you the owner or the lessee Of the property? 
6. If owner, state what claims, liens, or encumbrances, if any, are against the property. 
7. If lessee, attach a copy of the lease and state if it is in good standing. 


NOTE.—It will be necessary to procure and attach to the exploration project contract agreements of claimants, lienors, en-
cumbrances and lessors subordinating their interests in the property to the inteiest of the Government. under the 
contract.	 .	 .	 . 


8. Furnish current financial statement, showing assets and liabilities, and ã'profit and loss statement. 
9. How much money is applicant prepared to invest in proposed project? Is it sufficient to 'pay your part of the cost of the 


project as detailed in question 23 of this application form, in accordance with the regulations on Government participation 
(Section 9 of Mineral Order 5)? 


'If you have already answered these questions on MF-iOO, you are not required to answer the questions for this application. 	 16—e4067-i







THE PROPERTY 
10. (a.) Give a description of the real prop 	 that will be ii ay 0Wy involved in the explor on project, including any existing 


mine or operating property. 
(b) Give the legal description of the exact parcel, plot, or area upon which the exploration is to be conducted. 


NOTE.—If both areas are the same, so state. The only obligation to repay the Government is from the net earnings from 
any commercial discovery made in the area specified in (b) above in which the exploration is to be conducted, 
and the expenditure of funds which may be charged as costs of the project must be limited,to that area or to 
work necessary to perform the exploration in that area. 


*11. State the present and former names of the property, if any. 
*12. State, in detail, the location of the property with reference to towns, railroads, roads, shipping points, including distances 


and directions and kinds and conditions of roads. 	 - 
*13. State source and quantity of water available for operations and its sufficiency at all seasons. 


State amount of power tO be used, rate per hour or other cost, and source. 
*14. Describe any existing useable facilities, equipment, buildings, or structure now on the property that will be devoted to the 


exploration work. 
15. State in detail how the ore could be shipped and how and where milled. 	 V. 


*16. History:	 S 


(a) Give a statement, as complete as possible, of previous exploration, development, operation, and production of property, 
with reasons for any past suspensions of operations.	 V 	 V 	 . V 


(b) State briefly the known history and production of adjoining and neighboring properties. 	 V 	


V V 


(c) Furnish any available (private) reports that may apply to this application, including results of mine examinations, 
recommended exploration and development, and metallurgical investigations. 


*17 . Production: 
(a) If mine is in production, furnish the following information: 


Grade or	 Net vatu.e 
Tons per day	 analysis	 Cost per ton V 	 per ton 


(1) Mining 
V 	 (2) Milling	 V 


(3) Shipped	 V 	 V 


or sold	 V 


*18. Ore or mineral reserves: (If property is or has been operating.)	 V 


(a) Describe the ore or mineral deposits briefly. 
(b) Submit available maps and assay data. 	


V 	 V 


(c) Give estimated tonnage and grade of each class of ore reserves. 	
V 	


V 


19. State any conditions or circumstances regarding the property not sufficiently brought out by the, foregoing questions. 


V 	 THE EXPLORATION 
20. For what mineral or minerals and for what types of deposits and ores will the exploration be conducted? 
21. Describe briefly, but concisely, the proposed work and the estimated time required to complete it. 


NOTE.—The Government will not participate in a project that will require more than 2 years to complete. 
22. Furnish statement of the geological basis of the project with particular emphasis on factors leading the operator to expect the 


finding of commercial ore bodies. This statement should be accompanied by supporting maps such as geological maps, maps 
of the proposed openings and assay maps, sample lists, and other pertinent data. 


THE REQUIREMENTS AND COSTS 
23. Tabulate in the form of an itemized statement with a sum for each item the estimated requirements and costs of the project so 


that the total will give the estimated cost of the project in which the Government will participate, as follows: 
(a) Labor, by numbers and classes (miners, muckers, milimen, etc.), with wages of each. 
(b) Supervisors, by numbers and positions, with salaries of each. 
(c) Cost of necessary repairs to existing facilities, structures, and buildings. 	


V 


(d) Cost of necessary installation or construction of additional facilities, structures, and buildings. 	 V 


(e)


V Cost of items of equipment, not now owned by the applicant which must be purchased for operations at a cost of $50 or 
more each.	 V 	


V 	
V 


(I) Cost of rental for equipment which the operator proposes to rent. 	 V 


(g) Rental value of items of equipment which the operator now owns and which will be devoted to the work. 
(h) Cost ofmaterials and supplies, including items of equipment costing less than $50 each. 
(i) Cost 'of power, water, utilities, and any other items not provided for above.	 V 	


V 


24. Furnish a time schedule of the project, stated in terms of months after project is approved, showing progress expected to be 
accomplished and the money expected to be spent. 	 S 


CERTIFICATION 
The undersigned company, and the official executing this certification on its behalf, he eby certif that the information con-


tained in this form and accompanying papers is correct and complete to the best of eir 	 wledge a	 eF 


The Utah Construction Co. 	 V 	 B C	 V 


----------------------(Name of com pany d Associates	 ------------Signature of aut rized offic I) 


--


V


V 


	


(Date)	 V 	 (Title) 
Title 18, U. S. Code (Crimes), Section 1001. makes it a criminal offense to make a willfully (Øse statement or representation to any department or agency 


of the United States as to any matter Within its jurisdiction. 


'Same as footnote on page'l.	 -	 16--64O67-1	 U. S. GOVERNMENT PRINTING OFFICE







Form MF-103 •	 .	 . 


U. S. DEPARTiiENT OF THE INTERIOR 
DEFENSE i.'IINERALS ADMINISTRATION. 


APPLICATION FOR AID FOR AN EX-
PLORATION PROJECT URSUANT TO 
MINERAL ORDER 5, UNDER DEFENSE 


PRODUCTION ACT OF 1950.


June 27, 1951 


1 to 5, inclusive, are answered in form MF-l00, which is attached. 


6. Applicant is lessee. 


7. Lease is in good standing. A copy of the agreement is attached. 


8. A financial statement is attached to form MF-lOO, which ac-
companies this application. 


9. Applicant is prepared to invest $75,000 in the project. This sum 
exceeds our share of the cost as detailed in question 23, and ac-
cording to the provisions of Section 9 of Mineral Order 5. 


The Property 


10. (a) The ore body lies in section 23, Township 48 N. range 27 west, 
Aitkin County, Minnesota. 


(b) Explorations are to be conducted over a considerable portion 
of the ent.ire section. For the purposes of this contract the 
property will be subdivided into 40 acre tracts, and ex-
ploration is to proceed as discoveries indicate. 


11 to 14, inclusive, are answered in form MF-100. 


15. Mining will be done from an open pit, using power shovel loading 
and truck haulage. A gravity concentrating plant is to be erected 
on the property, and the 20% concentrate produced will be . leached 
by a modified sulphur dioxide process, facilities for which will 
probably be erected on the property. The leaching process turns out 
a 62% manganese content sintered oxide, which is suitable for pro-
duction of ferrornanganese. 


16 to 18, inclusive, are answered in form MF-100. 


19. The foregoing answers are believed to cover the pertinent facts. 


The Exploration 


20. Explorations are to be conducted for manganese, indications of 
which have already been established by the drilling described 
previously. The deposit is believed to be a folded, bedded de-
posit, and is known to be of considerable thickness and extent. 
The ore contains manganese and iron as oxides, together with 
silica and alumina whjch constitute the gangue.







S	 . 
21. It is esimated that about 40 holes should be drilled to sub-. 


stantiate further the reserve of mineral, and to gain other in-. 
formation necessary to plan a mine. It is expected that this 
work can be completed within four months of commencement. In 
addition to the drill holes, it is felt that an exploratory 
shaft, or several large core holes, should be put down on the 
property to gain further knowledge of the character and for-
mation of the mineral, and to obtain samples for further work 
on benefjciation. Tentative drilling sections and the shaft 
site are indicated in red on plan E-2, which is attached, but 
it is expected that early findings will dictate the final plan 
of development. 


22. This property was originally drilled as a prospect for iron 
ore, owing to its position relative to the Cuyuna Range. Later 
exploration was made with the hope of developing a body of 
manganiferous iroi ore. In the light of recent development 
of a process for leaching manganese, together with the suscept-
ability of the ore to gravity concentration, the present prograu 
has been undertaken. Considerable ore is now known to exist, 
but the current exploration is necessary to plan the mine and 
to obtain samples for final motallurgical work, 


The substantiation of this request lies in the drilling logs 
and metallurgical reports of work done on the ore. Photostatic 
copies of such reports as are available are attached to this 
application.


The Requirements and Costs 


23. It is anticipated that drilling and shaft sinking will be done 
under contract by firms engaged in doing this type of work in 
the iron ranges. Est.imatos of costs are based on recent ex-
perience of the U.S.B.M. and the mining companies operating 
in the area. 


24.
Type of Work	 Completion Time


	
Co st 


(-from date of approval)
	


E st i rue t e 


Exploratory Drilling 
8,000 ft. churn drill holes 
4,000 ft. NX core drill hole 


Exploratory Shaft 
(Using freezing method) 


Exploration drifts 
Access road


••4mo. 
$7.00/ft.	 $ 56,000.00 


@ $8.00/ft.	 32,000.00 


	


6 mo.	 120,000.00 


	


12 mo.	 36,000.0O 
6,000,00 


- $250,000.00







.	 . 
Form MF-l00


U.S. DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS A1INISTRATION 


GENERAL TECHNICAL DATA 
FOR USE UNDER THE 


DEFENSE PRODUCTION ACT OF 1950.


June 27, 1951 


1. (a) The property will produce manganese oxide ore, which 
will be gravity concentrated on the property. This 
concentrate will, in turn, be leached to provide a 
high grade, high purity product suitable for ferro-
manganese production. 


(b) The ore is high in iron, and effort will be made to 
recover this as an iron ore. 


2. The property is known only by its description, section 
23, Township 48N, range 27W. Operations to date have 
consisted of sampling by churn - and diamond core - 
drilling, and metallurgical testing, as described below. 
The total amount of churn-drilling is 14,360 feet and 
the total amount of diamond core drilling is 2,583 feet. 


3. (a). The property is about eight miles north of Aitkin,iviin-
nesota. The town, which is the county seat, is served 
by the Northern Pacific Railroad. 


(b) The property is north-east of the Cuyuna Range iron 
mining district. 


(c) (d) The ore body lies in section 23, township 48N, range 
27W, Aitkin County, Minnesota. 


4. (a) Applicant is engaged in an engineering program leading 
to the production of a 20% gravity concentrate from 
which a 62% sintered manganese oxide will be prepared 
by a modified sulphur dioxide leaching process. Con-
tinued explorations will furnish additional technical 
data to be utilized in completing plant designs. 


(b) Applicant is the lessee. 


5. Production is not yet under way, but is expected to 
commence within twenty months. 


6. Experience of the operators: 


The Utah Construction Company was organized in 1900, 
and since that time has engaged in heavy construction of 
all kinds, including hydroelectric power projects, rail-
roads, industrial plants, tunnels, shafts, and military 
installations of all i:inds including a complicated plant 
and installations for the Chemical Warfare Department.







6.	 For a long time the company has been associated with 
Cont. important mining companies in the performance of mining 


and stripping work for Kennecott Copper Corporation, 
Pittsburg Coal Company, and later the Pittsburg Consolidated 
Coal Company, Colorado Fuel and Iron Corporation, Columbia 
Iron Mining Company (Geneva Steel Company), and others. 


Important achievements of the company have been the con-
struction of plant facilities for Kennecott Copper Corpor-
ation which included smelting works, electrolytic refining 
plant, power house, and a concentration plant. The company 
successfully performed the general contract for construction 
of the major part of the Geneva Steel Plant for the Defense 
Plant Corporation. Other plant facilities built by the 
company are the design and construction of a zinc fuming 
plant for American Smelting and Refining Company, a chem-
ical plant for Darco Corporation, a cobalt refinery for 
Howe Sound Company, and similar projects for other mining 
companies. 


Continuous maintenance contracts are currently being per-
formed for Geneva Steel Company and the Salt Lake Refinery. 


Production of iron ore from our own iron mining property 
near Cedar City, Utah is 150,000 to 200,000 tons per month, 
and we are shipping ore to Kaiser Steel Company at Fontana, 
California, to Geneva Steel Company at Geneva and Ironton, 
Utah, to Carnegie Illinois Steel. Company at Chicago and 
Pittsburg, to Inland Steel Company at Chicago, and to 
others. 


In British Columbia we are opening a new open pit mine 
which will be processed through a magnetic separator plant 
with a capacity of 75,000 tons per month. 


Associated with us are Foley Brothers, Inc. of St. Paul, 
Minn., a firm about seventy five years old with long exper-
ience in mining arid construction work. Located in St. Paul, 
Minn., it has a wide knowledge and experience in Minnesota 
conditions and activities and on the iron range, and has 
performed construction work throughout the U. S., Canada 
and Alaska. During the past 27 years it has operated the 
world's largest open pit coal mine at Coistrip, Montana, 
currently producing about two million tons df coal annually, 
has acted as consultant and operator for the government of 
India in connection with open pit mines northwest of Cal-
cutta and other similar projects. 


(a) This property has been drilled, first for possible iron ore, 
and later for manganese ore, by three independent organiz-
ations. The first explorations were made by ii. P. Botsford 
of Crosby, Minn. in 1913 and by the Crosby Exploration 
Company in 1917. Later, in 1947, the iiLA. Hanna Coal and 
Ore Company put down a number of churn drill holes, and as 
recently as the fall of 1950, the U. S. Bureau of Mines made 
a series of diamond drill holes. The logs of all of these 
holes are available, and the split cores may be seen at 
Region V headquarters, U.SB.M., Minneapolis, Mini-i. 


7.







S 


7. (a) The manganiferous material on this property appears to be 
Cont.	 extensive, and has been shown to be susceptible to bene-


ficiation by simple procedures. 


(b) While this property may be considered contiguouscto the 
Cuyuna Range iron formation, it is distinct and separate 
from the existing mines and is removed from the nearest 
mine by more than twenty miles. 


(c) The private reports which have been made on this property 
are confidential and not immediately available. All of the 
reports, however, are substantiated in all respects by 
those of the U.S.B.M., Region V. 


8.	 See financial statement attached for officers and directors. 
The five largest stockholders are: 


Allen D. Christensen & 
Carmen Christensen 
1 Montgomery Street 
San Francisco, California 


Thomas D. Dee 
Ogden, Utah 


Eccies Hotel Company 
Ogden, Utah 


E. 0. Wattis Estate 
% Shepard Mitchell 
815 No. Bedford Drive 
Beverly Hills, California 


P. L. & Phyllis Wattis 
220 Bush Street 
San Francisco, California 


8. & 9. See financial statement of The Utah Construction Company. 


10. Operations have not reached the production stage. 


11. Proposed production is at the rate of l,000 L. T.per 24 
hrs. for O0 days per year. This will produce some 
10,000,000 long ton units of manganese per year. 


12. (a) The mineral body consists of bedded sedimentary deposits, 
considerably metamorphosed and lying in the form of an 
eroded anticline covered by alluviam some 150 feet thick. 
The mineral bed appears to vary from 150 to 250 feet 
in thickness. Assays have run from less than 1% to cover 
20% Mn. Average minable material is believed to run 
3 3/4% Mn. The mineral consists of grains of mangariiferous 
material of varying sized embedded in fine, dense clayey 
material.







. 


12. (b) U.S.BM. drilling log of 5/13/50, Aitkin County, Mirin. 
Cont.	 Sec. Ref. 1072 is referred to as substantiation, and a 


plan of the drilling is attached. 


Mineral Estimated	 % Mn.	 Total Mn.	 Total recover- Est.Cost 
reserve	 tons	 _______	 content	 able long tons of orod. 


Measured 37,800,000 L.T. 3 3/4% 1,400,000 	 1,100,000	 $6 / L.T. 
of 20% con-
centrate 


Indicated 23,7Q0,000	 880,000	 710,000	 'I 


13. It will be necessary to build about two miles of access road 
from a good county highway. A railroad spur about ten 
miles long is required. The entire area is perfectly flat, 
and the cost of these access facilities would be at the 
minimum for such works. 


14. Blind Lake, about 500 acres in extent, is about half a nile 
due north of the northwest corner of the section, and could 
supply all the water needed for beneficiation. There would 
be no seasonal shortage. 


15. Power is available from the Minnesota Power and Light 0015. 
grid, which is less than six miles distant. The rate for 
the estimated 2,500 kw required is under 1kw hr. 


16. Varying numbers have been employed by previous interests 
to conduct drilling operations. None is employed at present. 


17. There is no improvement on the property. 


18. All conditions are believed to be described above.
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0 	 . 	 DEFENSE MINERALS ADMINISTR 	 N 


APPLICATION FOR AID FOR AN 



EXPLORATION PROJECT PURSUANT TO



MINERAL ORDER 5, UNDER



DEFENSE. PRODUCTION ACT OF 1950 


The Utah Construction Company 

and Associates 


1 Montgomery Street 
San Francisco, California 


L	 —j


DO NOT FILL IN THIS BLOCK 


Docket No.	 --- /u,'es _4,:,$i/ q.s 


Date received 


Participation


Name and 
address of 
applicant 


Date August -----


FILL IN THIS BLOCK	 0 


Date of application	 'Y----1-1951	 --Estimated cost	 ,QOO 


Mineral or metal ------Manganes	 Percentage of Government participation ----------------------


Location of mine -------


Minnesota 


Date of filing MF-100	 4YJ----------21	 -DMA Docket Number, if available



INSTRUCTIONS 


Read Mineral Order 5, Regulations Governing Government 
Aid in Defense Projects, before completing this application. 
Submit four signed copies of' the application to Defense Min-
erals Administration, Department of the Interior, Washington 
25, D. C., or to the nearest field executive officer thereof, with 
your name and address on each sheet of the application and 
all accompanying papers. If any question is inapplicable, or


if you cannot answer it, so state on the form. Where the 
space provided for answer is insufficient, answer on a separate 
sheet, annex it to the application form, and refer to it in space 
for answer. If the application is approved, you will be pre-
sented with an exploration project contract on Form MF-200, 
for your signature. 


THE APPLICANT 


*1. Is applicant an individual, partnership, or corporation? . 
*2. If a partnership, state names and addresses of partners. 
*3• If a corporation, state names and addresses of officers, directors, and. five largest stockholders. 
*4 Describe the mining and general business experience of (a) the applicant, and (b) the person or persons who will manage the 


project. 
*5 Are you the owner or the lessee of the property? 
6. If owner, state what claims, liens, or encumbrances, if any, are against the property. 
7. If lessee, attach a copy of the lease and state if it is in good standing. 


NOTE.—It will be necessary to procure and attach to the exploration project contract, agreements of claimants, lienors, en-
cumbrances and lessors subordinating their interests in the property to the interest of the Government under the 
contract. 


8. Furnish current financial statement, showing assets and liabilities, and a profit and loss statement. 
9. How much money is applicant prepared to invest in proposed project? Is it sufficient to pay your part of the cost of the 


project as detailed in question 23 of this application form, in accordance with ,the regulations on Government participation 
(Section 9 of Mineral Order 5)? 


•If you have already answered these questions on MF-100, you are not required to answer the questions for this application.







THJ PROPERTY 
10. (a) Give a description of the real prop 	 that will be in any way involved in the explora ion project, including any existing



mine or operating property. 
(b) Give the legal description of the exact parcel, plot, or area upon which the exploration is to be conducted. 


NOTE.—If both areas are the same, so state. The only obligation to repay the Government is from the net earnings from 
any commercial discovery made in the area specified in (b) above in which the, exploration is to be conducted, 
and the expenditure of funds which may be charged as costs of the project must be limited to that area or to 
work necessary to perform th exploration in that area. 


*11. State the present and former names of the property, if any. 
*12. State, in detail, the location of the property with reference to towns, railroads, rOads, shipping points, including distances 


and directions and kinds and conditions of roads. 
*13. State source and quantity of water available for operations and its sufficiency at all seasons. 


State amount of power to be used, rate per hour or other cost, and source. 
*14. Describe any existing useable facilities, equipment, buildings, or structure now on the property that will be devoted to the 


exploration work. 
15. State in detail how the ore could be shipped and how and where milled. 


*16. History: 
(a) Give a statement, as complete as possible, of previous exploration, development, operation, and production of property, 


with reasons for any past suspensions 'of operations.' 	 . 
(b) State briefly the known history and production of adjoining and neighboring properties. 
(c) Furnish any available (private) reports that may apply to this application, including results of mine examinations, 


recommended exploration and development, and metallurgical investigations. 
*17. Production: 


(a) If mine is in. production, furnish.the following information: 


Grade or	 .	 Net value 
Tons per day .	 analysz	 Cost per ton	 per ton 


(1) Mining 
(2) Milling' 
(3) Shipped	 . 


or sold	 ,	 - 
*18. Ore or mineral reserves: (If property is or has been operating.) 


(a) Describe the ore or mineral deposits briefly. 
(b) Submit available maps and assay data. 
(c) Give estimated tonnage and grade of each class of ore reserves. 


19. State any conditions or circumstances regarding the property not sufficiently brought out.by .' the foregoing questions. 


THE EXPLORATION 
20. For what mineral or minerals and for what types of deposits and ores will the exploration be conducted? 
21. Describe briefly, but concisely, the proposed work and the estimated time required to complete it. 


NOTE.—The Government will not participate in a project that will require more than'2 years to complete.. 
22. Furnish statement of the geological basis of the project with particular emphasis on factors leading the operator to expect the 


finding of commercial ore bodies. This statement should be accompanied by supporting maps such as geological maps, maps 
of the proposed openings and assay maps, sample lists, and other pertinent data. 


THE REQUIREMENTS AND COSTS 
23. Tabulate in the form of an itemized statement with a sum for each item .the estimated requirements and costs of the project so 


that the total will give the estimated cost of the project in which the Government will participate, as follows: 
(a) Labor, by numbers and.classes (miners, muckers, millmen, etc.), with wages of each. 
(b) Supervisors, by numbers and positions, with salaries of each. 
(c) Cost of necessary repairs to existing facilities, structures, and buildings. 
(d) Cost of necessary installation or construction of additional facilities, structures, and buildings. 
(e) Cost of items of equipment, not now owned by the applicant which must be purchased for operations at a cost of $50 or 


more each. 
(f) Cost of rental for equipment which the operator proposes to rent. 
(g) Rental value of items of equipment which the operator now owns and which will be devoted to the work. 
(h) Cost of materials and supplies, including items of equipment costing less than $50 each. 
(i) Cost of power, water, utilities, and any other items not provided for above. 


24. Furnish' a time schedule of the project, stated in terms of months after project is approved, showing progress expected 'to be 
accomplished and the money expected to be spent. 


CERTIFICATION 
The undersigned company, and the official executing this certification on its behalf, ereby certify that the information con-


tained in this form and accompanying papers is correct and complete to the est of th& nowled a belief. 


	


------------------- By I -- -	 -----------. __________________________________ 
(Name of company)	 .	 '	 Signature of authori ed official) 


and Associates 
-------ugust3J.95i-------------------------------. 	 ,	 ---'	 --------- .-' 


	


(Date)	 (Title) 


Title 18, U. S. Code (Crimes), Section 1001, makes it a criminal offense to make a willfu false statement or representation to any department or'agency 
of the United States as to any matter. within its jurisdiction'. 	 "	 - 


Same as footnote on page 1.	 .	 18-65067-1	 U. S. GOVERNMENT PRINTING OFFICE







Form MF-l03 .
	 .--	 . 


U. S. DEPARTMENT OF THE INTERIOR 
DEFENSE i•.'iINERALS ADMINISTRATION. 


APPLICATION FOR AID FOR AN EX-
PLORATION PROJECT ?URSUANT TO 
'1INERAL ORDER 5, UNDER DEFENSE 


PRODUCTION ACT OF 1950.


June 27, 1951 


1 to 5, inclusive, are answered in form MF-100, which is attached. 


6. Applicant is lessee. 


7	 Lease is in good standing. A copy of the 


8. A financial statement is attached to form 
companies this application. 


9. Applicant is prepared to invest $75,000 i 
exceeds our share of the cost as detailed 
cording to the provisions of Section 9 of


agreement is attached. 


MF-100, which ac-


i the project. This sum 
in question 23, and ac-
Mineral Order 5. 


The Property 


10. (a) The ore body lies in section 23, Township 48 N. range 27 west, 
Aitkin County, Minnesota. 


(b) Explorations are to be conducted over a considerable portion 
of the entire section. For the purposes of this contract the 
property will be subdivided into 40 acre tracts, and ex-
ploration is to proceed as discoveries indicate. 


11 to 14, inclusive, are answered in form MF-100. 


15. Mining will be done from an open pit, using power shovel loading 
and truck haulage. A gravity concentrating plant is to be erected 
on the property, and the 20% concentrate produced will be leached 
by a modified sulphur dioxide process, facilities for which will 
probably be erected on the property. The leaching process turns out 
a 62% manganese content sintered oxide, which is suitable for pro-
duction of ferromanganese. 


16 to 18, inclusive, are answered in form MF-100. 


19. The foregoing answers are believed to cover the pertinent facts. 


The Exploration 


20. Explorations are to be conducted for manganese, indications of 
which have already been established by the drilling described 
previously. The deposit is believed to be a folded, bedded de-
posit, and is known to be of considerable thickness and extent. 
The ore contains manganese and iron as oxides, together with 
silica and alumina which constitute the gangue.
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21. It is estimated that about 40 holes should be drilled to sub-
stantiate further the reserve of mineral, and to gain other in-
formation necessary to plan a mine. It is expected that this 
work can be completed within four months of commencement. In 
addition to the drill holes, it is felt that an exploratory 
shaft, or several large core holes, should be put down on the 
property to gain further knowledge of the character and for-
mation of the mineral, and to obtain samples for further work 
on beneficiätion. Tentative drilling sections and the shaft 
site are indicated in red on plan E-2, which is attached, but 
it is expected that early findthgs will dictate the final plan 
of development. 


22. This property Was originally drillad as a prospect for iron 
ore, owiri9 to its position relative to the Cuyuna Range. Later 
exploration was made with the hope o developing a body of 
manganiferous iron ore. in the light of recent development 
of a process for leaching rriartganese, together with the suscept-
ability of the ore to grat'it concentration, the present progr: 
has been undertaken. Considerable ore is now known to exist, 
but the current exploration is necessary to plan the mine and 
to obtain samples for final.hietallutgical work. 


Thë . substtit±Oh of this rquest lies in the dtilIik-ig log 
and metallurgUál teport of wdtk dOne on the . oré& Photbstatiç 
copies of such reports as ar available are âttaôhd to thi 
application.


The Requirements and Costs


will be done 
of work in 
recent cx-
operating 


23. It is anticipated that drilling and shaft sinking 
under contract by firms engaged in doing this type 
the iron ranges. Estimates of costs are based on 
perience of the U.S.B.M. and the mining companies 
in the area. 


24.
Type of Work	 Completion Time 


(from date of approval)
Cost



Estimate 


•4mo. 
© $7.00/ft. 
© $8.00/ft. 


Exploratory Drilling 
8,000 ft. churn drill holes 
4,000 ft. NX coredrili hole 


Exploratory Shaft 
(Using freezing method) 


Exploration drifts 
Access road


$ 56,000.00 
32,000.00 


8 mo.	 120,000.00 
12 mo.


6,0000( 
- $250,00040C
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Form MF-l00


U.S. DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS AIINISTRATION 


GENERAL TECHNICAL DATA 
FOR USE UNDER THE 


DEFENSE PRODUCTION ACT OF 1950.


June 27, 1951 


1. (a) The property will produce manganese oxide ore, which 
will be gravity concentrated on the property. This 
concentrate will, in turn, be leached to provide a 
high grade, high purity product suItable for ferro-
manganese production. 


(b) The ore is high in iron, and effort will be made to 
recover this as an iron ore. 


2. The property is known only by its description, section 
23, Township 48N, range 27W. Operations to date have 
consisted of sampling by churn - and diamond core - 
drilling, and metallurgical testing, as described below. 
The total amount of churn-drilling is 14,360 feet and 
the total amount of diamond core drilling is 2,583 feet. 


3. (a) The property is about eight miles north of Aitkin,iin-
nesota. The town, which is the county seat, is served 
by the Northern Pacific Railroad. 


(b) The property is north-east of the Cuyuna Range iron 
mining district. 


(c) (d) The ore body lies in section 23, township 48N, range 
27W, Aitkin County, Minnesota. 


4. (a) Applicant is engaged in an engineering program leading 
to the production of a 20% gravity concentrate from 
which a 62% sintered manganese oxide will be prepared 
by a modified sulphur dioxide leaching process. Con-
tinued explorations will furnish additional technical 
data to be utilized in completing plant designs. 


(b) Applicant is the lessee. 


5. Production is not yet under way, but is expected to 
commence within twenty months. 


6. Experience of the operators: 


The Utah Construction Company was organized in 1900, 
and since that time has engaged in heavy construction of 
all kinds, including hydroelectric power projects, rail-
roads, industrial plants, tunnels, shafts, and military 
installations of all kinds including a complicated plant 
and installations for the Chemical Warfare Department.
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6.	 For a long time the company has been associated with 
Cont. important mining companies in the performance of mining 


and stripping work for Kerinecott Copper Corporation, 
Pittsburg Coal Company, and later the Pittsburg Consolidated 
Coal Company, Colorado Fuel and Iron Corporation, Columbia 
Iron Mining Company (Geneva Steel Company), and others. 


Important achievements of the company have been the con-
struction of plant facilities for Kennecott Copper Corpor-
ation which included smelting works, e].e,ctrolytic refining 
plant, power house, and a concentration plant. The company 
successfully performed the general contract for construction 
of the major part of the Geneva Steel Plant for the Defense 
Plant Corporation. Other plant facilities built by the 
company are the design and construction of a zinc fuming 
plant for American Smelting and Refining Company, a chem-
ical plant for Darco Corporation, a cobalt refinery for 
Howe Sound Company, and similar projects for other mining 
companies. 


Continuous maintenance contracts are currently being per-
formed for Geneva Steel Company and the Salt Lake Refinery. 


Production of iron ore from our own iron mining property 
near Cedar City, Utah is 150,000 to 200,000 tons per month, 
and we are shipping ore to Kaiser Steel Company at Fontana, 
California, to Geneva Steel Company at Geneva and Ironton, 
Utah, to Carnegie Illinois Steel Company at Chicago and 
Pittsburg, to Inland Steel Company at Chicago, and to 
others. 


In British Columbia we are opening a new open pit mine 
which will be processed through a magnetic separator plant 
with a capacity of 75,000 tons per month. 


Associated with us are Foley. Brothers, Inc. of St. Paul, 
Minn., a firm about seventy five years old with long exper-
ience in mining and construction work. Located in St. Paul, 
Minn., it has a wide knowledge and experience in Minnesota 
conditions and activities and on the iron range, and has 
performed construction work throughout the U. S., Canada 
and Alaska. During the past 27 years it has operated the 
world 1 s largest open pit coal mine at Colstrip, Montana, 
currently producing about two million tons of coal annually, 
has acted as consultant and operator for the government of 
India in connection with open pit mines northwest of Cal-
cutta and other similar projects. 


7. (a) This property has been drilled, first for possible iron ore, 
and later for manganese ore, by three independent organiz-
ations. The first explorations were made by ii. P. Botsford 
of Crosby, Minn. in 1913 and by the Crosby Exploration 
Company in 1917. Later, in 1947, the M.A. Hanna Coal and 
Ore Company put down a number of churn drill holes, and as 
recently as the fall of 1950, the U. S. Bureau of Mines made 
a series of diamond drill holes. The logs of all of these 
holes ae available, and the split cores may be seen at 
Region V headquarters, U.SB.M., Minneapolis, lvAinn.
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7. (a) The manganiferous material on this property appears to be 
Cont.	 extensive, and has been shown to be susceptible to bene-


ficiatiori by simple procedures. 


(b) While this property may be considered contigio us tô the 
Cuyuna Range iron formation, it is distinct and separate 
from the existing mines nd is removed from the nearest 
mine by more than twenty miles. 


(c) The private reports which have been made on this property 
are confidential and not immediately available. All of the 
reports, however, are substantiated in all respects by 
those of the U.S.B.M., Region V. 


8.	 See financial statement attached for officers and directors. 
The fiv.e largest stockholders are: 


Allen D. Christensen & 
Carmen Christensen 
1 Montgomery Street 
San Francisco, California 


Thomas D. Dee 
Ogden, Utah 


Eccies Hotel Company 
Ogden, Utah 


E. 0. Wattis Estate 
% Shepard Mitchell 
815 No. Bedford Drive 
Beverly Hills, California 


P. L. & Phyllis Wattis 
220 Bush Street 
San Francisco, California 


8. & 9. See financial statement of The Utah Construction Company. 


10. Operations have not reached the production stage. 


11. Proposed production is at the rate of 1,3O L. T.per 24 
hrs. for300 days per year. This will produce some 
10,000,000 long ton units of manganese per year. 


12. (a) The mineral body consists of bedded sedimentary deposits, 
considerably metamorphosed and lying in the form of an 
eroded anticline covered by alluviam some 150 feet thick. 
The mineral bed appears to vary from 150 to 250 feet 
in thickness. Assays have run from less than 1% to cover 
20% Mn. Average minable material is believed to run 
3 3/4% Mn. The mineral consists of grains of manganiferous 
material of varying sized embedded in fine, dense clayey 
material.
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12.	 (b) U.S.B.M. drilling log of 5/13/50, Aitkin County, Minn. 
Cont. Sec. Ref. 1072 is referred to as substantiation, and a 


plan of the drilling is attached. 


Mineral Estimated % Mn.	 Total Mn. Total recover- Est.Cost 
reserve tons ______	 - content able long tons of prod.


Measured 37,800,000 I..T. 3 3/4% 1,400,000
	


1,100,000
	


$6 / IL.T. 
of 20% con-
centrate 


Indicated 23,700,000	 880,000
	


710,000 


13. It will be necessary to build about two miles of access road 
from a good county highway. A railroad spur about ten 
miles long is required. The entire area is perfectly flat, 
and the cost of these access facilities would be at the 
minimum for such works. 


14. Dlind Lake, about 500 acres in extent, is about half a mile 
due north of the northwest corner of the section, and could 
supply all the water needed for beneficiation. There would 
be no seasonal shortage. 


15. Power is available from the Minnesota. Power and Light Co's. 
grid, which is less than six miles distant. The rate for 
the estimated 2,500 kw required is under lkw hr. 


16. Varying numbers have been employed by previous interests 
to conduct drilling operatibns. None is employed at present. 


17. There is no improvement on the property. 


18. All conditions are believed to be described above. 







Form MF103	 S DEPARTMENT-OFTHE I 	 IOR	 Budget Bureau No. 42-R1035. 
(ApriL 1951)	 Approval expires 6-30-51. 


DEFENSE MINERALS ADMINISTRA ON 


APPLICATION FOR AID FOR AN



EXPLORATION PROJECT PURSUANT TO



MINERAL ORDER 5, UNDER



DEFENSE PRODUCTION ACT OF 1950 


The Utah Construction Company

and Associates 


I Montgomery Street 
San FranciscO, California 


L	 -J


DO NOT FILL IN THIS BLOCK 


Docket No.
.i 9as 


Date received 


Participation


Name and 
addreasof 
applicant 


Date 


FILL IN THIS BLOCK 


Date of application	 1	 Estimated cost	 59' 000 


Mineral or metal	 Percentage of Government participation 


Location of mine ---------


Minnesota 


Date, of filing MF-100 	 11	 1 DMA Docket Number, if available ----- -1829X 


INSTRUCTIONS 
Read Mineral Order 5, Regulations Governing Government 


Aid in Defense Projects, before completing this application. 
Submit four signed copies of the application to Defense Min-
erals Administration, Department of the Interior, Washington 
25, D. C., or to the nearest field executive, officer thereof, with 
your name and address on each sheet of the application and 
all accompanying papers. If any question is inapplicable, or


if you cannot answer it, so .state on the form. Where the 
space provided for answer is insufficient, answer on a separate. 
sheet, annex it to the application form, and refer to it in space 
for answer. If the application is approved, you will be pre-
sented with an exploration project contract on Form MF-200, 
for your signature. 


THE APPLICANT 


*1. Is applicant an individual, partnership, or corporation? 
*2. If: a partnership, state names and addresses of partners. 
*3 If a corporation, state names and addresses of officers, directors, and five largest stockholders. 
*4 Describe the mining and general business experience of (a) the applicant, and (b) the person or persons who will'manage the 


project. 
*5 Are you the owner' or the lessee of the property? 
6. If owner, state what claims, liens, or encumbrances, if any, are against the property. 
7. If lessee, attach a copy of the lease and state if it is in good standing. 


NOTE.—It will be necessary to procure and attach to the exploration 'project contract agreements of claimants, lienors, en-
cumbrances and lessors subordinating their interests in the property to the interest of the Government under the 
contract. 


8. Furnish current financial statement, shdwing assets and liabilities, and a profit 'and loss statement. 
9. How much money is applicant prepared to invest in proposed project? Is it sufficient to pay your part of the cost of the 


project as detailed in question 23 of this application form, in accordance' with the regulations , on Government participation 
(Section 9 of Mineral Order 5)? 


1f you have already answered these questions on MF-100, you are not required to answer the questions for this application. 	 16—M067-1







It the information con-
ief. 


official)	 . 


to any department or agency 


THE- PRPERTY 


10. (a) Give a description of the real property that will be in any way involved in the exploration project, including any existing 
mine or operating property. 


(b) Give the legal description of the exact parcel, plot, or area upon which the exploration is to be conducted. 
NOTE.—If both areas are the same, so state. The only obligation to repay the Government isfrom the net earnings from 


any commercial discovery made in the area specified in (b) above in which the exploration is to be conducted, 
and the expenditure of funds which may be charged as costs of the project must be limited to that area or to 
work necessary to perform the exploration in that area. 


*11. State the present and former names of the property, if any. 
*12. State, in detail, the location of the property with reference to towns, railroads, roads, shipping points, including distances 


and directions and kinds and conditions of roads. 
*13. State source and quantity of water available for operations and its sufficiency at all seasons. 


State amount of power to be used, rate per hour or other cost, and source. 
*14. Describe any existing useable faëilities, equipment, buildings, or structure now on the property that will be devoted to the 


exploration work. 
15. State in detail how the ore could be shipped and how and where milled. 


*16. History: 
(a) Give a statement, as complete as possible, of previous exploration, development, operation, and production of property, 


with reasons for any past suspensions of operations. 
(b) State briefly the known history and production of adjoining and neighboring properties. 
(c) Furnish any available (private) reports that may apply to this application, including results of mine examinations, 


recommended exploration and development, and metallurgical investigations. 
*17 . Production: 


(a) If mine is in production, furnish the following information: 


Grade or	 Net value 
Tons per day	 analysi2	 Cost per ton	 per ton' 


(1) Mining 
(2) Milling 
(3) Shipped 


or sold	 0 


*18. Ore or mineral reserves: (If property is or has been operating.) 
(a) Describe the ore or mineral deposits briefly. 
(b) Submit available maps and assay data. 
(e) Give estimated tonnage and grade of each class of ore reserves. 


19. State any conditions or circumstances regarding the property not sufficiently brought out by the foregoing questions. 


THE EXPLORATION 
20. For what mineral or minerals and for what types of deposits and ores will the exploration be conducted? 
21. Describe briefly, but concisely, the proposed work and the estimated time required to complete it. 


NOTE.—The Government will not participate in a project that will require more than 2 years to complete. 
22. Furnish statement of the geological basis of the project with particular emphasis on factors leading the operator to expect th 


finding of commercial ore bodies. This statement should be accompanied by supporting maps such as geological maps, mape 
of the proposed openings and assay maps, sample lists, and other pertinent data. 


THE REQUIREMENTS AND COSTS	 - 
23. Tabulate in the form of an itemized statement with a sum for each item the estimated requirements and costs of the project so 


that the total will give the estimated cost of the project, in which the Government will participate, as follows: 
(a) Labor, by numbers and classes (miners, muckers,, milimen, etc.), with wages of each. 
(b) Supervisors, by numbers and positions, with salaries of each. 
(c) Cost of necessary repairs to existing facilities, structures, and buildings. 
(d) Cost of necessary installation or construction of additional facilities, structures, and buildings. 
(e) Cost of items of equipment, not now owned by the applicant which must be purchased for operations at a cost of $50 or 


more each. 
(f) Cost of rental for equipment which the operator proposes to rent. 
(g) Rental value of items of equipment which the operator now owns and which will be devoted to the work. 
(h) Cost of materials and supplies, including items of equipment costing less than $50 each. 
(i) Cost of power, water, utilities, and any other items not provided for above. 


24. Furnish a time schedule of the project, stated in terms of months 'after project is approved, showing progress expected to be 
accomplished and the money expected to be spent.


CERTIFICATION 
The undersigned company, and the official executing this certification on i' 


tamed in this form and accompanying papers is correct and complete to the be 


The Utah Construction Co.	 By 
-----------(Name of company) arid Associates 


August 3, 195]. 
(Date) 


Title 18, U.. S. Code (Crimes). Section 1001, makes it a criminal offense to make a willfully 
of the United States as to any matter within its jurisdiction. 	 '


5Same as footnote on page 1. 	 0 	


' 	 16-6's067-1	 U. S. GOVERNMENT PRINTING OFFICE







Form MF-103 
•	 S 


U. S. DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS ADMINISTRATION. 


APPLICATION FOR AID FOR AN EX-
PLORATION PROJECT PURSUANT TO 
MINERAL ORDER 5, UNDER DEFENSE 


PRODUCTION ACT OF 1950.


June 27, 1951 


1 to 5, inclusive, are answered in form MF-l00, which is attached. 


6. Applicant is lessee. 


7. Lease is in good standing. A copy of the agreement is attached. 


8. A financial statement is attached to form MF-l00, which ac-
companies this application. 


9. Applicant is prepared to invest $75,000 in the project. This sum 
exceeds our share of the cost as detailed in question 23, and ac-
cording to the provisions of Section 9 of Mineral Order 5. 


The Property 


10. (a) The ore body lies in section 23, Township 48 N. range 27 west, 
Aitkin County, Minnesota. 


(b) Explorations are to be conducted over a considerable portion 
of the entire section. For the purposes of this contract the 
property will be subdivided into 40 acre tracts, and ex-
ploration is to proceed as discoveries indicate. 


11 to 14, inclusive, are answered in form MF-lOO. 


15. Mining will be done from an open pit, using power shovel loading 
and truck haulage. A gravity concentrating plant is to be erected 
on the property, and the 20% concentrate produced will be leached 
by a modified sulphur dioxide process, facilities for which will 
probably be erected on the property. The leaching process turns out 
a 62% manganese content sintered oxide, which is suitable for pro-
duction of ferromanganese. 


16 to 18, inclusive, are answered in form MF-100. 


19. The foregoing answers are believed to cover the pertinent facts. 


The Exploration 


20. Explorations are to be conducted for manganese, indications of 
which have already been established by the drilling described 
previously. The deposit is believed to be a folded, bedded de-
posit, and is known to be of considerable thickness and extent. 
The ore contains manganese and iron as oxides, together with 
silica and alumina which constitute the gangue.
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21. It is estimated that about 40 holes should be drilled to sub-
stantiate further the reserve of mineral, and to gain other in-
formation necessary to plan a mine. It is expected that this 
work can be completed within four months of commencement. In 
addition to the drill holes, it is felt that an exploratory 
shaft, or several large core holes, should be put down on the 
property to gain further knowledge of the character and for-
mation of the mineral, and to obtain samples for further work 
on beneficiation. Tentative drilling sections and the shaft 
site are indicated in red on plan E-2, which is attached, but 
it is expected that early findings will dictate the final plan 
of development. 


22. This property was originally drilled as a prospect for iron 
ore, owing to its position relative to the Cuyuna Range. Lat. 
exploration was made with the hope of developing a body of 
manganiferous iron ore. In the light of recent development 
of a process for leaching manganese, together with the suscept-
ability of the ore to gravity concentration, the present progran 
has been undertaken. Cobsiderable ore is now known to exist, 
but the current exploration is necessary to plan the mine and 
to obtain samples for final metallurgical work. 


The substantiation of this request lies in the drilling logs 
and metallurgical reports of work done on the ore. Photostatic 
copies of such reports as are available are attached to this 
application.


The Requirements and Costs 


23. It is anticipated that drilling and shaft sinking will be done 
under contract by firms engaged in doing this type of work in 
the iron ranges. Estimates of costs are based on recent ex-
perience of the U.S.B.M. and the mining companies operating 
in the area. 


24.
Type of Work	 Completion Time 


(from date of approval)
Co St



Es t j i t e 


4 me. 
© $7.00/ft. 
© $8.00/ft. 


Exploratory DrIlling 
8,000 ft. churn drilL holes 
4,000 ft. NX core drillhole 


Exploratory Shaft 
(Using freezing method) 


Exploration drifts 
Access road


$ 56,000.0(: 
32,000.0( 


	


8 me.	 120,000.00 


	


12 mo.	 36 ,.PPPQQ 
6,000,00 


- $250,000.00







MF-200 
(June 1951)	 Docket No. DMA 


Commodity -------------


UNITED STATES OF AMERICA 

DEPARTMENT OF THE INTERIOR 

DEFENSE MINERALS ADMINISTRATION 


EXPLORATION PROJECT CONTRACT' 


It is agreed this ------------------day of ---------------------------------------------, 195 	 between the United States of Ameriqacting

throtighthe Deprtmeni f the Interior, Defense lVUne;als Adnijnitration, hereinafter called the "Government," and 2 --


ccates 


hereinafter called the "Operator," as follows: 
1. Authority for contract. This agreement is entered into under the authority of the Defense Production Act of 1950, pur-


suant to Mineral Order 5, entitled "Regulations Governing Government Aid in Defense Exploration Projects." 
2. Operçtor's property rights. The exploration, project shall be conducted on that certain property situated ii the tate of 


Minnesota	 County of	 described as follows Secticn 23 T48 


with respect to which the Operator represents and undertakes: 


(b) That he is a lessee, in possession and entitled to possçssion, and the subordination agreement of the lessor is attached. 
3. Exploration project. The Operator, within days from the date of this contract shall commence 


work on a project of exploration for'-----------------------------------; shall prosecute the work efficiently, expertly, in a 
workmanlike manner, in accordance with good mining standards, wfth suitable and,adequate equi , ent, materials, and labor, all 
properly designed to bring the project to completion within a period of6 tWe4Ve from the date 
of this contract. The exploration project and the work to be performed are more fully described on Exhibit "A" attached hereto, 
which, with any maps or drawings thereto attached, is made a part of this contract. 


4. Performance of the work. The work shall be performed by the Operator, under his sole direction and control: Provided, 
That with the consent of the Government and its written approval of the contract or contracts, all or any part of the work may 
be performed by the Operator through contract or contracts with independent contractors. The Government shall have the right 
to enter and observe and inspect the work at all reasonable times, and the Operator shall provide the Government with all avail-
able means for doing so. The Government may consult with and advise the Operator on all phases of the work. 


5. Fixtures and improvements. The Operator shall devote the land and all existing improvements, facilities, buildings, instal-
lations, and appurtenances to the purposes of the exploration project without any allowance for the use, rental value, depreciation, 
depletion, or other cost of acquiring, owning, or holding possession thereof. Any additional facilities, buildings, and fixtures, to 
be purchased, installed, or erected by the Operator, with the estimated cost of each, to which the Government will contribute 
currently its agreed pro rata share, are listed in Exhibit "A" attached hereto. The difference between the cost of such additional 
facilities, buildings, or fixtures, and the salvage value thereof at the conclusion of the work, shall be charged as a cost of the 
project to which the Government has contributed its pro rata share. 


6. Operating equipment. Any operating equipment to be rented, purchased, or furnished by the Operator, with the allow-
able rental, purchase price, or depreciation, as the case may be, is listed under appropriate headings in Exhibit "A" attached 
hereto. As to equipment purchased for the project, the Government will contribute its. agreed pro rata share of the cost thereof, 
and the difference between the cost and the salvage value at the conclusion of the work shall be charged as a cost of the project 
to which the Government has contributed its pro rata share. 


1 If sufilcient space is not provided in any blank, use an extra sheet of paper and refer to it in the blank. 2 State name, address, and nature of organization if any. 
' Give legal description or enough to identify the property. 
'Strike out the provision not applicable. 
'Name of mineral. 


Not in excess of 2 years. 	
iO-64086-2







7. Title to and disposition of p'rope'rty. acilities, buildings, fixtures, equipment, or items costing more than $50 
each, paid for or purchased with funds contrib ed jointly by the Operator and the Governmen , all belong to the Operator and 
the Government jointly, in proportionto their respective contributions, and upon the termination of, the contract, if they have any 
salvage value, shall be disposed of for their joint account unless the Government, in writing, waives its interest in any such items. 
The Government may require the dismantling, severance from land, and removal of any such items in order to realize its interest 
in the salvage value thereof, and the cost of any such removal and of the disposal of the items shall be for the joint account of the 
parties in proportion to their respective interests. 


8. Labor and supervision. An itemized schedule of. labor, by numbers and classes (miners, muckers, millmen, etc.) , and of 
supervisors, by numbers and positions, with the maximum wages or salaries that may be paid to each as an allowable cost of, the 
project is set forth in Exhibit "A" attached hereto. 


9. Rehabilitation and repairs. A statement of the cost of any . necessary rehabilitation or repairs to put existing facilities, 
buildings, installations, and fixtures into useful and operable condition and which are to be allowed as costs of the project is 
included in Exhibit "A." 


10. Allowable costs of the project. The costs of the project in which the Government will participate are limited to the 
necessary, reasonable, direct costs of performing the exploration work, including the costs of materials, supplies, engineering, 
power, water, analytical work, accounting, and utilities, including items of equipment costing less than $50 each ; and the costs 
referred to in Articles 5, 6, 8, and 9, and the exhibits annexed to and referred to in this contract. Although the Government may 
pay part of the cost of new or additional facilities, structures, buildings, and equipment, only the depreciation on such items, 
computed as indicated in Articles 5 and 6, will be charged as a cost of the project. No items of general overhead, corporate 
management, interest, taxes, or any other indirect costs not expressly allowed by these provisions, or work performed or costs 
incurred before the date of this contract, shall be allowed as costs of the project in which the Government will participate. 


11. Accounts and audits. The Operator shall keep suitable records and accounts of operations, which the Government may 
inspect and audit at any time. The Government may at any time require an audit of the Operator's records and accounts by a 
certified public accountant, the cost thereof to be treated as a cost of the project. The Operator shall keep and preserve said 
records and accounts for at least 3 years after the completion of the project or the termination of this contract. 


12. Progress reports. The Operator shall provide the Government with monthly reports of work performed under the con-
tract upon forms to be provided by the Government. Each monthly progress report shall bear the certification of the Operator 
and shall constitute the Operator's invoice of costs incurred on the project during the period covered by the report. 


13. Payment to the Operator. The monthly progress report (invoice), to the extent approved by the Government, shall be 
processed for payment by the Government. Payment shall be made in the amount of ..7.5.... percent of the approved costs incurred; 
Provided, That the aggregate total of all sums paid by the Government under this agreement shall not exceed $j7.. QlQ 
which is	 75	 percent of the agreed estimated total cost of this project, $25,Ø,OQ	


# 


14. Final repo'rts by Operator. Upon completion of the project or termination of this contract, the Operator shall provide 
the Government with a comprehensive geologic and engineering report, including an estimate of ore reserves, to the best of his 
ability. Four copies of all reports shall be furnished to the Government. 


15. Repayment by Operator. If, upon the completion of the exploration project or termination of the contract, the Govern-
ment considers that a discovery or development has resulted from the work from which commercial production of ore may be 
made, the Government, within 6 months thereafter, shall so certify to the Operator, particularly describing and delimiting its esti-
mate of the discovery or the development. Thereafter, if and as ore is produced as a result of such discovery or development, the 
Operator and his successor in. interest shall be and become obligated to pay to the Government a percentage royalty on the net 
smelter returns or other net proceeds realized from such ore, concentrates, or metal produced within ten (10) years from the date 
of this contract, until the total amount contributed by the Government, without interest, is fully repaid or said 10 years have 
elapsed, whichever occurs first, as follows:	 . 


Of net smelter returns or other net proceeds not in excess of eight dollars ($8.00) per ton of ore: One and one-half 
(1%) percent.	 .	 . 


Of net smelter returns or other net proceeds in excess of eight dollars ($8.00) per ton of ore: One and one-half (1) 
percent, plus one-half (1/i) percent for each additional full fifty cents ($0.50) in excess of eight dollars ($8.00) per ton of 
ore, but not in excess of a maximum of five (5) percent. 


This obligation to repay from net returns or proceeds shall be and remain a claim and lien upon the mineral deposit which is the 
subject of the exploration project and upon any production resulting from such discovery or development, in favor of the Gov-
ernment, until fully paid, or until said 10-year period has elapsed; and this claim and lien and the Government's right to repay-
ment shall survive any termination of the contract, whether by completion of the exploration project or otherwise. This article 
is not to be construed as imposing any obligation on the Operator or his successor in .interest to produce ore from any such discovery 
or development.	 . 


16. No assignment of contract. Without the wrjtten consent of the Government, the Operator shall not assign or otherwise 
transfer or hypothecate this contract or any rights thereunder. 


17. Termination and co'm.pletion. The Government may, at any time, by written notice to the Operator, terminate this con-
tract: (a) If the Operator fails to provide his share of the money necessary to prosecute operations pursuant to the terms of the 
contract; (b) if the Operator, in the opinion of the Government, fails to prosecute operations pursuant to the terms of the con-
tract; or (c) if in the opinion of the Government, operations up to the time of the notice have not indicated the probability of 
making any worthwhile discovery and in the opinion of the Government further operations are not justified. Upon the comple-
tion of the project or any termination of the contract the Operator shall render to the Government a full and final accounting of 
his operations under the contract and his expenditures of money; shall dispose of any unused materials, supplies, and equipment 
for the joint account of the Operator and the Government in the proportion of their respective interests; and shall pay to the 
Government its pro-rata share of any money remaining. 


Executed in sextu licate the da and year first above written. 
The Utah	 comzny



and AssocLtes 
(Operator) 


By _____________________________________________________________________________


THE UNITED STATES OF AMERICA 


By 


U. S. GOVERNMENT PRINTING OFFICE 	 i6-64066-2
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6 August 1951 


EXPLORATION PROJECT CONTRACT 


XF1IBIi "A" 


It is proposed to utilize a supply of low grade mangani-
ferous material occuring on Section 23-T48N R27W, in Aitkin County, 
Minnesota. The mineral a:)parently occurs in a syncline whose axis is 
approximately SW-NE. Churn and diamond core drilling indicate a 
probable ore body roughly rectangular, about 1000' wide, and from 
5000' to 6000' long. The thickness of mineralization varies from 150' 
to 250' , but the thicker portions contain leaner streaks, which brings 
the average more nearly to 150' . This indicates a probable tonnage 
of 62,000,000. With an average content of recoverable manganese of 
3%, this shows the possibility of extracting some 190,000,000 long 
ton units of manganese. 


Preliminary ore dressing work by three independent labora-
tories demonstrates that greater than 80% manese recovery is pos-
sible when concentrating 4.5% ore to 20%. There should be no diffi-
culty in achieving a similar result even with the grade of the ore 
falling to nearly 3%. This is due to the unusual characteristic of 
the formation, wherein the gangue exists chiefly as a very fine clayey 
material which may be washed away. Further refinement is then effected 
by gravity separation, such as sink-float. 


The area is pErfectly flat, and the overburden consi 5 ts of 
sandy loam, clay, gravel and boulders to a depth of 150' over the en-
tire ore body. Because of this thickness of overburden, open pit 
mining operations must be carried out on a large scale to be economi-
cal.


With a proposed leaching plant designed for a yearly pro-
duction of 10,000,000 long tori units of mangnese as a 61% manganese 
sinter, and assuming 350 working days per year in the leaching plant 
and 300 working days in the mine, ore production would be 11,000 long 
tons per 24 hours. 


Owing to the depth of overburden, the only means of sampliig 
the ore has been through some 40 churn-drill holes and 7 diamond core-
drill holes. These show the undoubted existence of an enormous quan-
tity of potential ore, but information on ore dressing and on the 
actual quality of ore which could be mined is needed. 


In order to prove further the extent' of the ore body it will 
be necessary to drill more holes. It is estimated that about 40 more 
holes should be drilled. Because equipment procurement entail?, a long 
delay, and because the large capital outlay nagnifies the conequence 
of errors in calculations, it is considered desirable that run of mine 
samples, rather than drill cores or sludge, be obtained for ore dres-
sing work. When it is mentioned that the ore dressing will probably 
entail the expenditure of about $1,000,000, and the leaching and 
sintering plant about $16,000,000, it can readily be seen that the 
sinking of an exploratory shaft for sample mining is amply justified. 


The undertaking of these exploration measures and ore dres-
sing research is felt to be highly desirable. It is estimated that a 
saving in plant cost of about 33% may be achieved by this work. The







Ivie of Work 


Exploratory

8,000 ft.

4,000 ft.



Exploration

(using fr



Exploration

Access road


drilling 
churn drill hole © 
NX core drill hole 
shaft 
?ezing method) 
drifts


The plan wou	 call for a period of àhou	 ne year for exploration, 
mining of sam es, and information gathe ng for the most economical 
plant design.


XPL0RATION WORK 


Approximately 40 holes are to be drilled to explore further 
the full extent of the ore body, and to determine its limits. Pre-
vous drilling indicates the apparent axis of the ore body, and drawing 
E-2, which forms a part of Exhibit "A" shows a system of cross sections 
set up on 500 ft. centres. The first few holes are shown, to indicate 
where drilling will commence, but the majority of the holes will be 
planned from the findings of preceding holes. 


The drilling is to be divided between Mesabi. type churn 
drilling, where unusual precautions are used to secure representative 
samples, and diamond core drilling for structural cbrrelation. The 
core drilling will constitute one-third of the total footage. 


The ore material differs from any now mined in composition 
and general character, and while cores have been obtained, and more 
are to be produced, more exact knowledge than can be had from cores 
is essential to evaluate fully the recovery obtainable and the 
general feasibility of handling. To state this in another way, the 
mineral is not sufficiently comparable to anything now being handled 
in milling practice, and larger amounts must be examined arid tested 
to evaluate the mineral as an ore. To do this, a temporary shaft of 
minimum dimensions is to be sunk through 150 ft. of overburden and 
into the mineral body about fifty feet. From the foot of the shaft a 
small drift is to be driven in both directions at right angles to the 
apparent axis of the formation. The drifting will permit close ex-
amination of the rock in place,and the spoil will afford ample 
material for thorough testing and examination. 


Previous drilling experience on the property has shown the 
feasibility of using both churn and diamond core drills for explora-
tion, and the two estimates from well-established drilling contractors 
are considered very reliable. 


The area in which this property is situated is known locally 
the "big swamp", and provision for handling wet ground by the freezing 
method is made in the estimated cost for shaft sinking. A survey of 
methods indicates this to be the most economical method, and the 
estimate attached agrees with estimates made by others. 


A recapitulation of drilling and sinking costs is as follows: 


Completjon Time	 Cost 
(from date of approval) 


4 mo. 
$7.00/ft.	 $ 56,000.Oo 
© $8.00/ft.	 32,000.00 


	


8 mo.	 120,000.00 


	


12 mo.	 36,000.00 
6,000.00 


$250,000.00
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MININ.G ENGINEERS 
DMONOORILLO	 GENERAL OFFICE 
AND 9UPPL,3	 FOS,-lA' TOWFr 


MIN N EA O LIS 2, M N N SOTA 


august 2, 1951 


Mr. J. G. Poore 
Foley Brothers Inc0 
New York Building 
St. Paul 1, Minn. 


Dear Mr. Pooret


Shaft for Managnese Eloration 


Conforming with your request of yesterday, I am sending herewith 
our estimates of the time and cost of sinking a shaft on the site you 
mentioned about 6 miles north of Aitkin, Minnesota0 


We understand that the only purpose of sinking this shaft is to 
obtain a 1200 ton sample. of bedrock at the site chosen, and that the shaft 
my be allowed to cave or fill after this sample is extracted We assume 
that this sample might be logically taken from a shaft of 8 feet inside 
diameter, sunk 50 feet into bedrock, with one or more 8' x 10' drifts run 
from the shaft bottom for a total of about 100 feet0 


We understand that the location is in or near a part of the 'big 
swamp" and that ground is likely to be saturated from surface down; pumped 
water might have to be piped some distance to prevent return, We have 
assumed that work might be scheduled to avoid interference from floods-. 


In estimating, we have assumed that a good access road would be 
provided, but that the contractor would furnish all labor, supervision, 
equipment, saterial and supplies, including power, and pay all obligatory 
taxes and insurance, as well as his overhead and profit for the works in 
cluding mobilization and cleanup. 


We have considered three possible means of undertaking the work: 


A. By dewatering from possibly four large churn drill holes with deep well 
pumps. There is an element, of uncertainty in this that could be re-. 
ducéd by study of the overburden 0 Information gaimed in pumping might 
be of value in formulating mining plans and estimates0 


B. By drop shaft. We consider this method subject to some undertainty 
until seal has been made to bedrock. As in "A n , a further study of the 
overburden would help reduce the uncertainty0
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C. By freezing the overburden aM keeping it frozen till work in bedrock 
is complote. We regard this nthod as entire3,y applicable. 


For work under these three methods, our estimates are as foUet 


A. Dewatering B. Drop Shaft C. Fre.sin,g 
Cost through iSO' Overburden 176,000 ]57,0O 
Cost Sinking SO' and 


Drifting 100' 
Total Cost


63)000 
i9,O0O


63 000 
22C5C5O


63 000 
Ui3000 


Total Time 6J months 5.5 months 6.0 months


The above estimates are based on present wages, prices and availability 
of men and equipment, on our general knowledge of the area corn erned, and they 
were prepared oa very 8hort notice. E. J. Longyear Compai reserves fre.dc 
of action in any futire negotiations concerning this work. 


While we are not famili' with all requireaenta of this works we cannot 
help wondering if a sample of, say, 100 tons, taken from five or six 18* holes, 
might be satisfactory. We think that good core samples of bedrock sight be 
taken by shot drill while overburden would be penetrated by churn drill. 
Samples could, of course, be taken at various points as desired, and the holes 
might later be used In initial dewatering prior to mining. We think th. cost 
of this work might be in the order of $90,000.00. 


I hope this information will be of use to you, and ruin 


Sincerely, 


E.	 OM1!EAR COMPANT 


RLL;ee	 It. t. Loof)ourow, Manager, 
Mine Contacting Department 


c.c, D. U. Davidson 
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DIAMOND DRILLING	 _____._,_> S•_f	 V	 \ s'-	 ---	 - 


MINING ENGINEERS 
MINING REPORTS 
MANUPACTUREO	 GENERAL OFEIC 
DIAMOND DRILLS	 FOSI-4A' TOWER AND SUPPLIES


M IN N E.AO LIS 2, MIN N SO1A 


4ugust 2, 19S1 


Mr. J. G. Poore 
Foley Brothers Inc. 
New York Building 
St. Paul 1, Minn. 


Dear Mr. Poore: 


In accordance with our coavereation of yesterday, we are pleased to 
submit below our eetimate-.proposal covering your contemplated exploratory drilling 
program which is to be carried out in Sections 23 and 27, 148-27, Aitkin County, 
Minnesota.


We understand that the work, as now planned, will consist of the drilling 
of a series of vertical holes, varying from 2S0' to 1400' in depth, and comprising 
a total of 14,000' of diamond drilling, and 8,000' of Mesabi type churn drilling; 
that the sizes of the diamond drill holes required may be NX, B!, AX and EX. 


For this work we propose to furnish two Longyear Gasoline Driven Diamond 
Core Drills, together with all the accessory equipment required to accomplish the 
work as now planned. We further propose to furnish all labor, power and materials 
and equipment as m be required for the complete performance of the work. We 
also propose to furnish competent drill crews so as to operate the drills on a 
single or double-shift basis, depending upon the availability of competent drill 
operators.


We will carry public liability insurance covering personal injury and 
property damage; Worlonen's Compensation, Old Age Benefit, Unemployment azxi any 
other insurance on our enployees required by state or federal laws; also, al],. 
risk insurance on the drilling equipment protecting against loss by theft, fire, 
flood, land-slides and other similar hazards. Certificates showing the coverage 
referred to will be furnished if desired. 


Based upon the conditions as outlined above, we quote as follows: 


Overburden drilling, Vertical holes 


O to 100' in depth, measured from the collar of the hole •.......... $S.7 per ft. 
100 to O0	 "	 "	 ditto	 ........... 6.o 
200 to 3O0	 "	 "	 ditto	 ........... 7.2S "	 " 


Diamond Core DriUi2g 
p to 500 T in dèpi, measured from the collar of the hole 


gX si?e core,	 7/8" in diameter .......................... 6.SO per ft. 
AX	 "	 "	 1.3/8" St	


••••••••••••••e.•......... 7.00 5*! ft 


BX "	 "	 i../8"	 ft	 ••••'•••••.••s•...s......I 7.O	 ft 
NI	 "	 "	 2-1/8" "	 ••••••................... 	 8.00 "
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Mesabi Churn Drilling (3W diameter hole) 
0 to 00' in depth, neasured from the collar of the hole .......... $6.00 per ft. 


Advancing casing through ledge material when accomplished 
either byblasting or reaming	 2.7 


Building access roads to drilling site when required .................... 6,50 per horn' 


Drillhole surveyteata •••••••••••••••••••••••••••••....•••.......• 6.00 • 	 w 


Delays for your convenience or for which you are responsible •..,....... 6.00 


In addition to the foregoing, it is agreed that the fouceing items wiU 
apply to the above quoted drilling rates only, it being understood that these 
charges are based upon the cost of supplying water to drill holes from the various 
sources of water supply. 


Water supply allance far drill holes where water Is obtainable *ithin 
15OO of drill hole location ..............................35 per ft. drilled 


Water supply allcance for drill holes which are in excess of 
1500', but not more than 3000 ft. from an adequate source 
of water supply .....................................,.....25# per ft. drilled 


Water supply aflcance for drill holes which are in excess of 
3000', but not more than IiSOO ft. from an adequate source 
of water supply ••••••••••••••••••••••••••••........... 1.400 per ft. drillsdj 


Water supply alldwanoe for drill holes which are in excess 
of 1ê500'.	 SS per ft. dri]ied 


Samples are to be turned over to your representative at the drill ho1s 
locations in receptacles furnished by you. 


It is understood that the figures quoted above are based on conditions as 
of this dat., and that they are desired as a basis for appropriation of funds. 
Because of uncertainty as to when the work might be undertaken, and conditions prs 
veiling at that time, it is understood that this Is not to be considered as a binding 
proposal. However, should it be decided to undsrteks the work, we should appreciate 
it if you would give us an opportunity, either to confirm the above proposal, or to 
make such adjustments as m be appropriate for the conditions at the tine tj 	 1si.0 
is undertaken. 


Based on past experience on the Cuyuna Range, we would estimate that th. 
average overall cost of the drilling would vary from $7.00 to $8.50 per foot. This, 
of comae, would include cost of casing operations ad water supply. 


We appreciate the opportunity of discussing this work with you, and shall 
aweit with interest your further word.


Tours very truly, 


WD;ia	 W. Davenport, 
General Manager
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ATKINS -WALKER COMPANY 


DItMOND AN1) CHURN DRILL CONTHACTORS 
ALWORTH BUILDING 
DULUTH 2, MINN.


August 2, 1951 


Mr. r. G. Poorg. Man'ager 
Foley Bros., Inc. 
900 New York Building 
St. Paul, Minnesota 


Dear Mr. Poorg-


We have outlined below detailed estimate of the cost of 
8000 feet of churn drilling and 4000 feet of core drilling in Sec. 
23-48N-27W in Aitkin County, Minnesota. 


We have drilled in this section for the Hanna Coal & Ore 
Corporation and also for the U. S. Bureau of Mines so I think you 
can definitely rely on our estimated cost of the proposed drilling. 
Our detailed estimate follows: 


Churn drilling in Surface overburden - -	 6.00 per ft. 
Churn drilling in Ledge, including 
casing ---------------------------7.50 " " 


Diamond core drilling using an NX bit	 10.00 " " 
Reaming for casing . when necessary - -	 . 3.50 " " 
Blasting down casing in Ledge	 2.50 " "

Cementing, when necessary ---------65.00 per. shift 
Road building and snow removal - - - - 	 At cost 
Furnishing water to the drills in the 
winter season from a distance of more 
than 500 feet.Operation Steam pump statloxr-25.00 per shift 


Based on the above detailed drilling estimate of cost, the 
totals will approximate as follows: 


8000 ft. of churn drilling ---------- $ 56,000.00 
4000 ft. of diamond drilling with NI bits - 40,000.00 


casing holes in ledge necessary to se-
cure accurate core and sludge samples, 
for a total of 4000 ft.-----------------10,000.00 


Estimated cost of road building, preparing. 
drill locations and maintenance of pump 
station to furnish water to drills during 
the winter season -------------------,000.00 


The above figures are exclusive of engineering, assaying, 
care and disposition of core and sludge samples, which, in the pre-
vious drilling, was handled by the Hanna Company and the U. S. 
Bureau of Mines. 


The reason we have figured on the use of NI bits for 
diamond drilling is because the smaller sizes of bits, such as BX 
and AX, will not give adequate core recovery.
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Mr. 3. C. Poor	 -.2-	 8/2/51 


Trusting that the above figures will give you an indica-
tion of the total cost of the drilling program you have outlined, 
we are


Very truly yours, 


ACINS-.WKER ?IPANY 


SEA :MCB
	 By	


1residen







MF-200 
(Juno 1951)	 Docket No. DMA 


-	 Commodity 


UNITED STATES OF AMERICA 

DEPARTMENT OF THE INTERIOR 

DEFENSE MINERALS ADMINISTRATION 


EXPLORATION PROJECT CONTRACT' 


It is agreed this ------------------day of ---------------------------------------------, 195, between the United States of Americ4,acting 
throuxh the Denartmen.t pf the Interior Defense Minejals Adniinistration, hereinafter called the "Government," and 2 --ue 


u'can t..onsiruction tompny anct issociates 


hereinafter called the "Operator," as follows: 
1. Authority for contract. This agreement is entered into under the authority of the Defense Production Act of 1950, pur-


suant to Mineral Order 5, entitled "Regulations Governing Government Aid in Defense Exploration Projects." 
2. Operqtor's property rights. The exploratio; jrojct shall be conducted on that certain property situated, ip thetate of 


MInnesota	 Count of Ai'cka.n	 described as foHows'	 au Ot 
Section---.3---- T48?'T R27W


W4 •.4w'W'qe W	 * 


(b) That he is a lessee, in possession and entitled tQ,, ossession, and the subordination agreement of the lessor is attached. 
3. Exploration project. The Operator, within -------i'Y--------days from the date of this contract shall commence 


work on a project of exploration for' --------------------------------------; shall prosecute the work efficiently, expertly, in a 
workmanlike manner, in accordance with good mining standards, with suitable and adequate equjent, materials, and labor, all 
properly designed to bring the project to completion within a period of' ----------------------------------from the date 
of this contract. The exploration project and the work to be performed are more fully described on Exhibit "A" attached hereto, 
which, with any maps or drawings thereto attached, is made a part of this contract. 


4. Performance of the work. The work shall be performed by the Operator, under his sole direction and control: Provided, 
That with the consent of the Government and its written approval of the contract or contracts, all or any part of the work may 
be performed by the Operator through contract or contracts with independent contractors. The Government shall have the right 
to enter and observe and inspect the work at all reasonable times, and the Operator shall provide the Government with all avail-
able means for doing so. The Government may consult with and advise the Operator on all phases of the work. 


5. Fixtures and improvements. The Operator shall devote the land and all existing improvements, facilities, buildings, instal-
lations, and appurtenances to the purposes of the exploration project without any allowance for the use, rental value, depreciation, 
depletion, or other cost of acquiring, owning, or holding possession thereof. Any additional facilities, buildings, and fixtures, to 
be purchased, installed, or erected by the Operator, with the estimated cost of each, to which the Government will contribute 
currently its agreed pro rata share, are listed in Exhibit "A" attached hereto. The difference between the cost of such additional 
facilities, buildings, or fixtures, and the salvage value thereof at the conclusion of the work, shall be charged as a cost of the 
project to which the Government has contributed its pro rata share. 


6. Operating equipment. Any operating equipment to be rented, purchased, or furnished by the Operator, with the allow-
able rental, purchase price, or depreciation, as the case may be, is listed under appropriate headings in Exhibit "A" attached 
hereto. As to equipment purchased for the project, the Government will contribute its agreed pro rata share of the cost thereof 
and the difference between the cost and the salvage value at the conclusion of the work shall be charged as a cost of the project 
to which the Government has contributed it pro rata share. 


1 If sufficient space is not provided in any blank, use an extra sheet of paper and refer to it in the blank. 
'State name, address, and nature of organization if any. 


Give legal description or enough to identify the property. 
Strike out the provision not applicable. 


'Name of mineral. 
ot in excess of 2 years.







.	
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7. Title to and disposition of p'rope'rty. Ai1ities buildings, fixtures, equipment, or otitems costing more than $50 
each, paid for or purchased with funds contribu jointly by the Operator and the Government, 11 belong to the Operator and 
the Government jointly, in proportionto their respective contributions, and upon the termination of the contract, if theyhave any 
salvage value, shall be disposed of for their joint account unless the Government, in writing, waives its interest in any such items. 
The Government may require the dismantling, severance from land, and removal of any such items in order to realize its interest 
in the salvage value thereof, and the cost of any such removal and of the disposal of the items shall be for the joint account of the 
parties in proportion to their respective interests. 


8. Labor and supervision. An itemized schedule of labor, by numbers and classes (miners, muckers, milimen, etc.) , and of 
supervisors, by numbers and positions, with the maximum wages or salaries that may be paid 'to each as an allowable cost of the 
project is set forth in Exhibjt "A" attached hereto. 


9. Rehabilitation and repairs. A statement of the cost of any necessary rehabilitation or repairs to put existing facilities, 
buildings, installations, and fixtures into useful and operable condition and which are to be allowed as costs of the project is 
included in Exhibit "A." 


10. Allowable costs of the project. The costs of the project in which the Government will participate are limited to the 
necessary, reasonable, direct costs of performing the exploration work, including the costs of materials, supplies, engineering, 
power, water, analytical work, accounting, and utilities, including items of equipment costing less than $50 each ; and the costs 
referred to in Articles 5, 6, 8, and 9, and the exhibits annexed to and referred to in this contract. Although the Government may 
pay part of the cost of new or additional facilities, structures, buildings, and equipment, only the depreciation on such items, 
computed as indicated in Articles 5 and 6, will be charged as a cost of the project. No items of general overhead, corporate 
management, interest, taxes, or any other indirect costs not expressly allowed by these provisions, or work performed or costs 
incurred before the date of this contract, shall be allowed as costs of the project in which the Government will participate. 


11. Accounts and audits. The Operator shall keep suitable records and accounts of operations, which the Government may 
inspect and audit at any time. The Government may at any time require an audit of the Operator's records and accounts by a 
certified public accountant, the cost thereof to be treated as a cost of the project. The Operator shall keep and preserve said 
records and accounts for at least 3 years after the completion of the project or the termination of this contract. 


12. Progress reports. The Operator shall provide the Government with monthly reports of work performed under the con-
tract upon forms to be provided by. the Government. Each monthly progress report shall bear the certification of the Operator 
and shall constitute the Operator's invoice of costs incurred on the project during the period covered by the report. 


13. Payment to the Operator. The monthly progress report (invoice), to the extent approved by the Government, shall be 
processed for payment by the Government. Payment shall be made in the amount of 75....... percent of the approved costs incurred; 
Provided, That the aggregate total of all sums paid by the Government under this agreement shall not exceed 
which is ------------percent of the agreed estimated total cost of this project, $-25flO.QQ.,..3Q. 


14. Final reports by Operator. Upon completion of the project or termination of this contract, the Operator shall provide 
the Government with a comprehensive geologic and engineering report, including an estimate of ore reserves, to the best of his 
ability. Four copies of all reports shall be furnished to the Government. 


15. Repayment by Operator. If, upon the completion of the'exploration project or termination of the contract, the Govern-
ment considers that a discovery or development has resulted from the work from which commercial production of ore may be 
made, the Government, within 6 months thereafter, shall so certify to the Operator, particularly describing and delimiting its esti-
mate of the discovery or the development. Thereafter, if and as ore is produced as a result of such discovery or development, the 
Operator and his successor in interest shall be and become obligated to pay to the Government a percentage royalty on the net 
smelter returns or other net proceeds realized from such ore, concentrates, or metal produced within ten (10) years from the date 
of this contract, until the total amount contributed by the Government, without interest, is fully repaid or said 10 years have 
elapsed, whichever occurs first, as follows: 


Of net smelter returns or other net proceeds not in excess of eight 'dollars ($8.00) per ton of ore: One and one-half 
(1/2 ) percent. 


Of net smelter returns or other net proceeds in excess of eight dollars ($8.00) per ton of ore: One and one-half (1,^) 
percent, plus one-half (1y) percent for each additional full fifty cents ($0.50) in excess of eight' dollars ($8 . 00) per ton of 
ore, but not in excess of a maximum of five (5) percent. 


This obligation to repay from net returns or proceeds shall be and remain a claim and lien upon the mineral deposit which is the 
subject of the exploration project and upon any production resulting from such discovery or development, in favor of the Gov-
ernment, until fully paid, or until said 10-year period has elapsed; and this claim and lien and the Government's right to repay-
ment shall survive any termination of the contract, whether by completion of the exploration project or otherwise. This article 
is not to be construed as imposing any obligation on the Operator or his successor in interest to produce ore from any such discovery 
or development. 


16. No assignment of contract. Without the written consent of the Government, the Operator shall not assign or otherwise 
transfer or hypothecate this contract or any rights thereunder. 


17. Termination and completion. The Government may, at any time, by written notice to the Operator, terminate this con-
tract: (a) If the Operator fails to provide his share of the money necessary to prosecute operations pursuant to the terms of the 
contract; (b) if the Operator, in' the opinion of the Government fails to prosecute operations pursuant to the terms of the con-
tract; or (c) if in the opinion of the Government, operations up to the time of the notice have not indicated the probability of 
making any worthwhile discovery and in the opinion of the Government further operations are not justified. Upon the comple-
tion of the project or any termination of the contract the Operator shall render to the Government a full and final accounting of 
his operations under the contract and his expenditures of money; shall dispose of any unused materials, supplies, and equipment 
for the joint account of the Operator and the Government in the proportion of their respective interests; and shall pay to the 
Government its pro-rata share of any money remaining. 


Executed in sextu licate the da and year first above written. 
The Utah dnstruch.on Company



and Associates 
(Operator)


THE UNITED STATES OF AMERICA 


By__________________________________________________________________________ 


By_______________________________________________________________________ 
U. S. GOVERNMENT PRINTING ovricc	 16-64066-2







6 August 1951 


EXPLQL\ILON PROJECT CONTRACT 


EXHIBIT "k' 


It is proposed to utilize a supply of low grade mangani-
ferous material occuring on Section 23-T48N R27W, in Aitkin County, 
Minnesota. The mineral aDparently occurs in a syncline whose axis is 
approximately SW-NE. Churn and diamond core drilling indicate a 
probable ore body roughly rectangular, about 1000' wide, and from 
5000' to 6000' long. The thickness of mineralization varies from 150' 
to 250' , but the thicker portions contain leaner streaks, which brings 
the average more nearly to 150' . This indicates a probable tonnage 
of 62,000,000. With an average content of recoverable manganese of 
3%, this shows the possibility of extracting some 190,000,000 long 
ton units of manganese. 


Preliminary ore dressing work by three independent labora-
tories demonstrates that greater than 80% manese recovery is pos-
sible when concentrating 4.5% oreto 20%. There should be no diffi-
culty in achieving a similar result even with the grade of the ore 
falling to nearly 3%. This is due to the unusual characteristic of 
the formation, wherein the gangue ?xists chiefly asa very fine clayey 
material which may be washed away. Further refinement is then effecteu 
by gravity separation, such as sink-float. 


The area is pErfectly flat, and the overburden COriStS of 
sandy loam, clay, gravel and boulders to a depth of 150' over the en-
tire ore body. Because of this thickness of overburden, open pit 
mining operations must be carried out on a large scale to be economi-. 
cal.


With a proposed leaching plant designed for a yearly pro-
duction of 10,000,000 long tori units of mang'tnese as a 61% manganese 
sinter, and assuming 350 working days per year in the leaching plant 
and 300 working days in the mine, ore productior would be 11,000 long 
tons per 24 hours. 


Owing to the depth of overburden, the only means of sampling 
the ore has been through some 40 churn-drill holes and 7 diamond core-
drill holes. These show the undoubted existence of an enormous quan-
tity of potential ore, but information on ore dressing and on the 
actual quality of ore whic-h could be mined is needed. 


In order to prove further the extent of the ore body it will 
be necessary to drill more holes. It is estimated that about 40 more 
holes should be drilled. Because equipment procurement entails a long 
delay, and because the large capital outlay maghifies the conequence 
of errors in calculations, it is considered desirable that run of mine 
samples, rather than drill cores or sludge, be obtained for ore dres-
sing work. When it is mentioned that the ore dressing will probably 
entail the expenditure of about $1,000,000, and the leaching and 
sintering plant about $16,000,000, it can readily be seen that the 
sinking of an exploratory shaft for sample mining is amply justified. 


The undertaking ot these exploration measures and ore dres-
sing research is felt to be highly desirab.e. It is estimated that a 
saving in plant cost of about 33% may be achieved by this work. The
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The plan wou	 call for a period of aboone year for exploration, 
mining of samples, and information gathering for the most economical 
plant design.


<PLORATION WORK 


Approximately 40 holes are to be drilled to explore further 
the full extent of the ore body, and to determine its limits. Pre-
vous drilling indicates the apparent axis of the ore body, and drawing 
E-2, which forms a part of Exhibit "A fl shows a system of cross sections 
set up on 500 ft. centres. The first few holes are shown, to indicate 
where drilling will commence, but the majority of the holes will be 
planned from the findings of preceding holes. 


The drilling is to be divided between Mesabi type churn 
drilling, where unusual precautions are used to secure representative 
samples, and diamond core drilling for structural correlation. The 
core drilling will constitute one-third of the total footage. 


The ore material differs from any now mined in composition 
and generaicharacter, and while cores have been obtained, and more 
are to be produced, more exact knowledge than can be had from cores 
is essential to evaluate fully the recovery obtainable and the 
general feasibility of handling. To stte this in another way, the 
mineral is not sufficiently comparable to anything now being handled 
in milling practice, and larger amounts must be exariined and tested 
to evaluate the mineral as an ore. To do this, a temporary shaft of 
minimum dimensions is to be sunk through 150 ft. of overburden and 
into the mineral body about 'fifty feet. From the foot of the shaft a 
small drift is to be driven in both directions at right angles to the 
apparent axis of the formation. The drifting will permit close ex-
amination of the rock in place, and the spoil will afford ample 
material for thorough testing and examination. 


Previous drilling experience on the property has shown the 
feasibility of using both churn and diamond core drills for explora-
tion, and the two estimates from well-established drilling contractors 
are considered very reliable, 


The area in which this property is situated is known locally 
the 'big swamp u , and provision for handling wet ground by the freezing 
method is made in the estimatcii cost for shaft sinking. A survey of 
methods indicates this to be the most economical method, and the 
estimate attached agrees with estimates made by others. 


A recapitulation of drilling and sinking costs is as follows: 


Completjo Time	 Cost 
(from date of approval) 


4 mo. 
$7.00/ft.	 $ 56,000.00 


$8.00/ft.	 32,000.00 


	


8 mo.	 120,000.00 


	


12 mo.	 36,000.00 
:	 ,000.00 


$250,OPO.







ATKINS -WALKER COMPANY 
DIAMOND AN1) CHURN DRILL CONTRACTORS 


ALWORTH BUJLDING 
DULUTH 2, MINN.


August 2, 1951 


Mr. 3. G. Poorq Manger 
Foley Bros., Inc. 
900 New York Building 
St. Paul, Minnesota 


Dear Mr. Poorg-


We have outlined below a detailed estimate of the cost of 
8000 feet of churn drilling and 4000 feet of core drilling in Sec. 
23-48N-27W in Aitkin County, Minnesota. 


We have drilled in this section for the Hanna Coal & Ore 
Corporation and also for the U. S. Bureau of Mines so I think you 
can definitely rely on our estimated cost of the proposed drilling. 
Our detailed estimate follows: 


Churn drilling in Surface overburden - - $	 6.00 per ft. 
Churn drilling in Ledge, including 


casing ------------------------ 7.50 9' " 
Diamond core drilling using an NX bit 	 10.00 " " 
Reaming for casing when necessary - - 	 3.50 " " 
Blasting down casing in Ledge	 2.50 " " 
Cementing, when necessary --------- - 65.00 per shift 
Road building and snow removal ----- --At cost 
Furnishing water to the drills in the 


winter season from a distance of more 
than 500 feet.Operation Steam pump statjon-2 5. O0 per shift 


Based on the above detailed drilling estimate of cost, the 
totals will approximate as follows: 


8000 ft. of churn drilling ---------$ 56,000.00 
4000 ft. of diamond drilling with NX bits - 40,000.00 
I'D casing holes in ledge necessary to se-


cure accurate core and sludge samples, 
for a total of 4000 'ft.--------------------10,000.00 


Estimated cost of road building, preparing. 
drill locations and : mainténance of pump 
station to furnish water to drills during 
the winter season -----------------------6000.00 


The above figures are exclusive of engineering, assaying, 
care and disposition of core and sludge samples, which, in the pre-
vious drilling, was handled by the Haniia Company and the U. S. 
Bureau of Mines.' 


The reason we have figured on the use of NX bits for 
diamond drilling is because the smaller sizes of bits, such as BX 
and AX, will not give adequate core recovery.







. 


Mr. 3. C. Poor	 8/2/51 


Trusting that the above figures will give you an indice-
tion of the total cost of the dr.11ing program you have outlined, 
we are


Very truly yours, 


ATKINS-WAKER MPANY 


SEA :MCB	 Presiden
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august 2, 1951 


Mi. J. G. Poore 
Foley Brothers Inc0 
New York Building 
St. Paul 1, Minn. 


Dear Mr. Poorer


Shaft for Managnese Eloration 


Conforming with your request of yesterday, I am sending herewith 
our estimates of the time and cost of sinking a shaft on the site yoi 
mentioned about 6 miles north of Aitkin, Minnesota0 


We understand that the only purpose of sinking this shaft is to 
obtain a 1200 ton sample of bedrock at the site chosen, and that the shaft 
may be allowed to cave or fill after this 8 ample is extracted0 We assume 
that this sample might be logically taken from a shaft of 8 feet inside 
diameter, sunk 50 feet into bedrock, with one or more 8' x 10' drifts: i'Ufl 
from the shaft bottom for a total of about 100 feet0 


We understand that the location is in or near a part of the 'big 
swamp" and that ground is likely to be saturated from surface dam; pumpe& 
water might have to be piped some dIstance to prevent return. We have 
assumed that work might be scheduled to avoid interference from floods. 


In estimating, we have assumed that a good access road would be 
provided, but that the contractor would furnish all labor, supervision, 
equipment, *aterial and supplies, including power, and pay all obligatory 
taxes and insurance, as well as hi overlie ad and profit for the work, in 
cluding mobilization and cleanup. 


We have considered three possible means of undertaking the work: 


A, By dewatering from possibly four large churn drill holes with deep well 
pumps. There is an element, of uncertainty in this that could be re 
duced by study of the overburden, Information gained in pumping might 
be of value in formulating mining plans aixi estimates. 


B, By drop shaft. We consider this method subject to some undertainty 
until seal has been made to bedrock. As in "An , a further study of the 
overburden would help reduce the uncertainty,







.


Aiuet 2, l9Sl 


Foley Brothers, Inc. #2 


C. By freezing the overburden aM keeping it froze till work in bedrock 
is complote. We regard this nthod an entirely applicable. 


For work under these three methods, our eetiaates are as fo5 


A. Dswaterin B. Drop Shaft C. Pressing 
Cost through ]SO' Overburden 1176,0(X) Il57,OO S,cx 
Cost Sinking	 0' and 


Drifting 100' 
Total. Coat


63,000 
i9,dCk)


63,000 
220,5C5d


63,000 


Total Tine 6J msnthe SJ months 6o months


The above estimates are based on present wages, prices and availabi1it 
of men and equipment, on our general Ia1edgs of the area consrned, and they 
Were prepared o very short notice. I. J. Longyear Co any reserves frdc 
of action in any future negotiations concerning this work. 


While e are not familiar with all r.quireaenta of this works we cannot 
help wondering if a sanle of, say, 100 tons, taken from five or six 16" holes, 
might be satisfactory. We think that good core samples of bedrock might be 
taken by shot drill while overburden would be penetrated by chum drill. 
Samples could, of course, be taken at various points as dseirsd, and the holes 
might later be used in initial dewatering prior to ad-ning. We think th. coat 
of this work might be in the order of $90,000.00. 


I hope this information will be of use to yoi, and rain 


Sincerely, 


RLL;es 


c.c, D. 1. Davidson


E.	 COMPANY 


f I L. Loofpourow, Manager, 
Mine Contaoting Department 
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DIAMOND DRILLING


MINING ENGINEERS 
MINING REPORTS 
MANUrACTUREOr	 GENERAL OFFICE 
DIAMOND DRILLS	 FOSHA TOWER AND SUPPLIES


MIN N	 US 2, MINN SOTA 


August 2, 1951 


Mr. J. G. Poore 
Foley Brothers Inc. 
New York Building 
St. Paul 1., Minn. 


Deer Mr. Poore: 


In accordance with our coavereation of yesterday, we are pleased to 
submit below our estiniate..proposal covering your contemplated exploratory drilling 
program which is to be carried out in Sections 23 and 27, 148-27, Aitkin County, 
Minnesota.


We understand that the work, as now planned, will consist of the driThthg 
of a series of vertical holes, varying from 250' to 1400' in depth, and comprising 
a total of 14,000' of diamond drilling, and 8,000' of Mesabi type churn drilling; 
that the sizes of the diamond drill, holes required may be Ni, BX, AX and El. 


For this work we propose to furnish txo Longyear Gasoline Driven Diamond 
Core Drills, together with all the accessory equipment required to accomplish the 
work as now planned. We further propose to furnish all labor, power and materials 
and equipment as m be required for the complete performance of the work. We 
also propose to furnish competent drill crews so as to operate the drill. on a 
single or double-shift basis, depending upon the availability of competent drill 
operators.


We will carry public liability insurance covering persona]. injury and 
property damage; Workmen's Compensation, Old Age Benefit, Unemployment and any 
other insurance on our employees required by state or federal l gwa; also, al],. 
risk insurance on the drilling equipment protecting against lose by theft, fire, 
flood, land.-Blides and other similar hazards. Certificates showing the coverage 
referred to will be furnished if desired. 


Based upon the conditions as outlined above, we quote as follows: 


Overburden drilling, Vertical holes 


O to	 in depth, measured from the collar of the hole •.......... $5.75 per ft. 
100 to OO	 "	 "'	 ditto	 ........... 6.50	 a 
200 to 3O0	 "	 "	 ditto	 ........... 7.25 n	 n 


Diamond Core Drilliig 
0 to O' in depfh, measured from the collar of the hole 


El site core,	 7/8"' in diameter .......................... 6.50 par f. 
A	 "	 i..i./8"	 ",	 .......................... 7.00 "' 
BX "	 1-5/8" "	 ,,	 .......................... 7.50 ,, " 
NI	 2.1./8n "	 8.00







. 
August 2, 1951 


Foley Brothers Inc. - #2 


Mesabi Churn Drilling' (3w diameter hole) 
0 to 00' in depth, iasm'ed from t& collar of the hole .......... $6.00 per ft. 


Advancing casing through ledge material. w1n accomplished 
either by blasting or reaming •.................................. 2.75 e 	 a 


Building access roads to drilling site when required .................... 6.50 per hoiw 


Drill hole survey tests ••......,...............•......................• 6.00 •' 


Delays for yon convenience or for which you are responsible ............ 6.00 


In addition to the foregoing, it is agreed that the following ite wiU 
apply to the above quoted drilling rates only, it being understood that these 
charges are based upon the cost of supplying water to drill holes from the various 
sources of water supply. 


Water supply allowance for drill holes where water is obtainable within 
5oo of drill hole location ................................1SO per ft. drilled 


Water supply allowance for drill holes which are in excess of 
1500', but not more than 3000 ft. from an adequate source 
of water supply	 per ft. drilled 


Water supply allowance for drill holes which are in excess of 
3000', but not more than 14500 ft. from an adequate source 
of water supply	 140# per ft. drilled 


Water supply allowance for drill holes which are in excess 
of 1i500'.	 550 per ft. drilled 


Samples are to be turned over to your representative at the drill hole 
locations in receptacles furnished by you. 


It is understood that the figures quoted above are based on conditions as 
of this date, and that they are desired as a basis for appropriation of funds. 
Because of uncertainty as to when the work might be undertaken, and conditions prs 
veiling at that time, it is understood that this i not to be considered as a binding 
proposal. However, should it be decided to undertake the work, we should appreciate 
it if you would give us an opportunity, either to confirm the above proposal, or to 
make such adjustments as m be appropriat, for the conditions at the ti the work 
is undertaken. 


Based on past experience on the Cuyuna Range, we would estimate that the 
average overall cost of the drilling would vary from $7.00 to $8.50 per foot. This, 
of course, would include cost of casing operations arid water supply 


We appreciate the opportunity of discussing this work with you, and shall 
await with interest your further word.


Yours very truly, 


WD ; is
	


W. Davenport, 
General ILenager
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(June 1951)	 Docket No. DMA 


Commodity 


UNITED STATES OF AMERICA 

DEPARTMENT OF THE INTERIOR 

DEFENSE MINERALS ADMINISTRATION 


EXPLORATION PROJECT CONTRACT' 


It is agreed this ------------------day of ---------------------------------------------, 195i between the United States of America, acting 
throuxh the Department of the Interior, Defense Minerals Administration, hereinafter called the "Government," and I Th 
t---COP	 rid----Associate 


hereinafter called the "Operator," as follows: 
1. Authority for contract. This agreement is entered into under the authority of the Defense Production Act of 1950, pur-


suant to Mineral Order 5, entitled "Regulations Governing Government Aid in Defense Exploration Projects." 
2. Operator's property rights. The exploration project shall be conducted on that certain property situated in the State of 


M !9t---------------------------, County of --------------------------------described as follows: ---------11 --
Section 23 T48N R27W 


with respect to which the Operator represents and undertakes: 


(b) That he is a lessee, in possession and entitled to possessiQn, and the subordination agreement of the lessor is attached. 
3. Exploration project. The Operator, within -------tbi-t..y---------------days from the date of this contract shall commence 


work on a project of exploration for' --------gise---------------------------; shall prosecute the work efficiently, expertly, in a 
workmanlike manner, in accordance with good mining standards, with suitable and adequate equipment, materials, and labor, all 
properly designed to bring the project to completion within a period --------tw1Y-----month----------------from the date 
of this contract. The exploration project and the work to be performed are more fully described on Exhibit "A" attached hereto, 
which, with any maps or drawings thereto attached, is made a part of this contract. 


4. Performance of the work. The work shall be performed by the Operator, under his sole direction and control: Provided, 
That with the consent of the Government and its written approval of the contract or contracts, all or any part of the work may 
be performed by the Operator through contract or contracts with independent contractors. The Government shall have the right 
to enter and observe and inspect the work at all reasonable times, and the Operator shall provide the Government with all avail-
able means for doing so. The Government may consult with and advise the Operator on all phases of the work. 


5. Fixtures and improvements. The Operator shall devote the land and all existing improvements, facilities, buildings, instal-
lations, and appurtenances to the purposes of the exploration project without any allowance for the use, rental value, depreciation, 
depletion, or other cost of acquiring, owning, or holding possession thereof. Any additional facilities, buildings, and fixtures, to 
be purchased, installed, or erected by the Operator, with the estimated cost of each, to which the Government will contribute 
currently its agreed pro rata share, are listed in Exhibit "A" attached hereto. The difference between the cost of such additional 
facilities, buildings, or fixtures, and the salvage value thereof at the conclusion of the work, shall be charged as a cost of the 
project to which the Government has contributed its pro rata share. 


6. Operating equipment. Any operating equipment to be rented, purchased, or furnished by the Operator, with the allow-
able rental, purchase price, or depreciation, as the case may be, is listed under appropriate headings in Exhibit "A" attached 
hereto. As to equipment purchased for the project, the Government will contribute its agreed pro rata share of the cost thereof 
and the difference between the cost and the salvage value at the conclusion of the work shall be charged as a cost of the project 
to which the Government has contributed its pro rata share. 


1 If sufficient space is not provided in any blank, use an extra sheet of paper and refer to It in the blank. 
2 State name, address, and nature of organization if any. 
8 GIve legal description or enough to identify the property. 
'Strike out the provision not applicable. 


Name of mineral. 
'Not in excess of 2 years.







7. Title to and disposition of p'roperty. facilities, buildings, fixtures, equipment, or r items costing more than $50. 
each, paid for or purchased with funds contri ed jointly by the Operator and the Governmen , shall belong to the Operator and 
the Government jointly, in proportion to their respective contributions, and upon the termination of the contract, if they have any 
salvage value, shall be disposed of for their joint account unless the Government, inwriting, waives its interest in any such items. 
The Government may require the dismantling, severance from land, and removal of any such items in order to realize its interest 
in the salvage value thereof, and the cost of any such removal and of the disposal of the items shall be for the joint account of the 
parties in proportion to their respective interests. 


8. Labor amd supervision. An itemized schedule of labor, by numbers and classes (miners, muckers, milimen, etc.) , and of 
supervisors, by numbers and positions, with the maximum wages or salaries that may be paid to each as an allowable cost of the 
project is set forth in Exhibit "A" attached hereto. 


9. Rehabilitation and repairs. A statement of the cost of any necessary rehabilitation or repairs to put existing facilities, 
buildings, installations, and fixtures into useful and operable condition and which are to be allowed as costs of the project is 
included in Exhibit "A." 


10. Allowable costs of the project. The costs of the project in which the Government will participate are limited to the 
necessary, reasonable, direct costs of performing the exploration work, including the costs of materials, supplies, engineering, 
power, water, analytical work, accounting, and utilities, including items of equipment costing less than $50 each ; and the costs 
referred to in Articles 5, 6, 8, and 9, and the exhibits annexed to and referred to in this contract. Although the Government may 
pay part of the cost of new or additional facilities, structures, buildings, and equipment, only the depreciation on such items, 
computed as indicated in Articles 5 and 6, will be charged as a cost of the project. No items of general overhead, corporate 
management, interest, taxes, or any other indirect costs not expressly allowed by these provisions, or work performed or costs 
incurred before the date of this contract, shall be allowed as costs of the project in which the Government will participate. 


11. Accounts and audits. The Operator shall keep suitable records and accounts of operations, which the Government may 
inspect and audit at any time. The Government may at any time require an audit of the Operator's records and accounts by a 
certified public accountant, the cost thereof to be treated as a cost of the project. The Operator shall keep and preserve said 
records and accounts for at least 3 years after the completion of the project or the termination of this contract. 


12. Progress reports. The Operator shall provide the Government with monthly reports of work performed under, the con-
tract upon forms to be provided by the Government. Each monthly progress report shall bear the certification of the Operator 
and shall constitute the Operator's invoice of costs incurred on the project during the period covered by the report. 


13. Payment to the Operator. The monthly progress report (invoice), to the extent approved by the Government, shall be 
processed for payment by the Government. Payment shall be made in the amount of percent of the approved costs incurred; 
Provided, That the aggregate total of all sums paid by the Government under this agreement shall not exceed $1S7,5.QQ,..QQ 
which is -----7.5-----percent of the agreed estimated total cost of this project, $25 DflO..flO....... 


14. Final 'reports by Operator. Upon completion of the project or termination of this contract, the Operator shall provide 
the Government with a comprehensive geologic and engineering report, including an estimate of ore reserves, to the best of his 
ability. Four. copies of all reports shall be furnished to the Government. 


15. Repayment by Operator. If, upon the completion of the exploration project or termination of the contract, the Govern-
ment considers that a discovery or development has resulted from the work from which commercial production of ore may be 
made, the Government, within 6 months thereafter, shall so certify to the Operator, particularly describing and delimiting its esti-
mate of the discovery or the development. Thereafter, if and as ore is produced as a result of such discovery or development, the 
Operator and his successor in interest shall be and become obligated to pay to the Government a percentage royalty on the net 
smelter returns or other net proceeds realized from such ore, concentrates, or metal produced within ten (10) years from the date 
of this contract, until the total amount contributed by the Government, without interest, is fully repaid or said 10 years have 
elapsed, whichever occurs first, as follows: 


Of net smelter returnsor other net proceeds not in excess of eight dollars ($8.00) per ton of ore: One and one-half 
(1 1/2 ) percent.	 .	 ,	 S 


• . Of net smelter returns or other net proceeds in excess of eight dollars ($8.00) per ton of ore: One and one-half (1) 
percent, plus one-half ('/) percent for each additional full fifty cents ($0.50) in excess of eight dollars ($8.00) per ton of 
ore, but not in excess of a maximum of five (5) percent. 


This obligation to repay from net returns or proceeds shall be and remain a claim and lien upon the mineral deposit which is the 
subject of the exploration project and upon any production resulting from such discovery or development, in favor of the Gov-
ernment, until fully paid, or until said jO-year period has elapsed; and this claim and lien and the Government's right to repay-
ment shall survive any termination of the contract, whether by completion of the exploration project or otherwise. This article 
is not to be construed as imposing any obligation on the Operator or his successor in interest to produce ore from any such discovery 
or development. 


16. No assignment of contract. Without the written consent of the'Government, the Operator shall not assign or otherwise 
transfer or hypothecate this contract or any rights thereunder. 


17. Termination and conpletion. The Government may, at any time, by written notice to the Operator, terminate this con-
tract: (a) If the Operator fails to provide his share of the money necessary to prosecute operations pursuant to the terms of the 
contract; (b) if the Operator, in the opinion of the Government fails to prosecute operations pursuant to the terms of the con-
tract; or (c) if in the opinion of the Government, operations up to the time of the notice have not indicated the probability of 
making any worthwhile discovery and in the opinion of the Government further operations are not justified. Upon the comple-
tion of the project or any termination of the contract the Operator shall render to the Government a full and final accounting of 
his operations under the contract and his expenditures of money; shall dispose of any unused materials, supplies, and equipment 
for the joint account of the Operator and the Government in the proportion of their respective interests; and shall pay to the 
Government its pro-rata share of any money remaining. 


Executed in sextuplicate the day and year first above written. 
The Utah Construction Company 


and Associates 
(Operator) 


By ________________________________________________________________________


THE UNITED STATES OF AMERICA 


By 


U. S. GOVERNMENT PRINTING OFFICE 	 iO-64066-2







6 August 1951 


EXPLORATION PROJ CT C0NTRACT 


EXHIBIT -, 


It is proposed to utilize a supply of low grade mangani-
ferous material occuring on Section 23-T48N R27W, in Aitkiri County, 
Minnesota. The mineral aparently occurs in a syncline whose axis is 
approximately SW-NE. Churn and diamond core drilling indicate a 
probable ore body roughly rectangular, about 1000' wide, and from 
5000' to 6000' long. The thickness of mineralization varies from 150' 
to 250' , but the thicker portions contain leaner streaks, which brings 
the average more nearly to 150' . This indicates a probable tonnage 
of 62,000,000. With an average content of recoverable manganese of 
3%, this shows the possibility of extracting some 190,000,000 long 
ton units of manganese. 


Preliminary ore dressing work by three independent labora-
tories demonstrates that greater than 80% mannese recovery is pos-
sible when concentrating 4.5% ore to 20%. There should be no diffi-
culty in achieving a similar result even with the grade of the ore 
falling to nearly 3%. This is due to the unusual characteristic of 
the formation, wherein the gangue exists chiefly as a very fine clayey 
material which may be washed away. Further refinement is then effectect 
by gravity separation, such as sink-float. 


The area is perfectly flat, and the overburden consi 5 ts of 
sandy loam, clay, gravel and boulders to a depth of 150' over the en-
tire ore body. Because of this thickness of overburden, open pit 
mining operations must be carried out on a large scale to be economi-
cal.


With a proposed leaching plant des.tqned for a yearly pro-
duction of 10,000,000 long tori units of mangnese as a 61% manganese 
sinter, and assuming 350 working days per year in tlie leaching plant 
and 300 working days in the mine, ore production would be 11,000 long 
tons per 24 hours. 


Owing to the depth of overburden, the only means of sampling 
the ore has been through some 40 churn-drill holes and 7 diamond coreS-
drill holes. These show the undoubted existence of an enormous quan-
tity of potential ore, but information on ore dressing and on the 
actual quality of ore which could be mined is needed. 


In order to prove further the extent of the ore body it will 
be necessary to drill more holes. It is estimated that about 40 more 
holes should be drilled. Because equipment procurement entails a long 
delay, and because the large capital outlay magnifies the conequence 
of errors in calculations, it is considered desIrable that run of mine 
samples, rather than drill cores or sludge, be obtained for ore dres-
sing work. When it is mentioned that the ore dressing will probably 
entail the expenditure of about $l,000,00Q, and the leaching and 
siritering plant about $16,000,000, it can readily be seen that the 
sinking of an exploratory shaft for sample mining is amply justified. 


The undertaking of these exploration measures and ore dres-
sing research is felt to be highly desirable. It is estimated that a 
saving in plant cost of about 33% may be achieved by this work. The
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The plan wou.	 all for a period of ahoutie year for exploration, 
mining of samp es, and information gathering for the most economical 
plant design.


EXPLORATION WORK 


Approximately 40 holes are to be drilled to explore further 
the full extent of the ore body, and to determine its limits. Pre-
vous drilling indicates the apparent axis of the ore body, and drawinci 
E-2, which forms a part of Exhibit "A" shows a system of cross sections 
set up on 500 ft. centres. The first few holes are shown, to indicate 
where drilling will commence, but the majority of the holes will be 
planned from the findings of preceding holes. 


The drilling is to be divided between Mesabi type churn 
drilling, where unusual precautions are used to secure representative 
samples, and diamond core drilling for structural correlation. The 
core drilling will constitute one-third of the total footage. 


The ore material, differs from any now mined th composition 
and general character, and while cores have been' obtained, and more 
are to be produced, more exact knowledge than can be had from cores 
is essential to evaluate fully the recovery obtainable and the 
general feasibility of handling. To st;te this in another way, the 
mineral is not sufficiently comparable to anything now being handled 
in milling practice, and larger amounts must be examined and tested 
to evaluate the mineral as an ore. To do this, a tempora'y shaft of 
minimum dimensions is to be sunk through 150 ft. of overburden and 
into the mineral body about fifty feet. From the foot of the shaft a 
small drift is to be driven in both directions'at right angles to the 
apparent axis of the formation. The drifting will permit close ex-
amination of the rock in place, and the ' spoil will afford ample 
material for thorough testing and examination. 


Previous drilling experience on the property has shown the 
feasibility of using both churn and diamond core drills for explora-
tion, and the two estimates from well-established drilling contractors 
are considered very reliable, 


The area in which this property is situated is known locally 
the "big swamp", and provision for handling wet ground by the freezing 
method is made in the estimat€d cost for shaft sinking. A survey of 
methods indicates this to be the most economical method, and the 
estimate attached agrees with estimates made by others. 


A recapitulation of drilling and sinking costs is as follows: 


Qmp1efion_Time	 ____ 
(from date of approval) 


4 mo. 
$7.00/ft.	 $ 56,000.00 
© $8.00/ft.	 32,000.00 


	


8 mo.	 120,000.00 


	


12 mo.	 36,000.00 
6,O0O.00 


$250,000.00







S	 S 
ATKINS -WALKER COMPANY 


I)IAMON1) ANI) CII URN 1)RILL C(,NTUAC'rOlIS 
AIWORTH H('ILLIUNc. 
I)ULUTH 2, MISS.


August 2, 1951 


Mr. J. G. Poorç Manager 
Foley Bros., Inc. 
900 New York Building 
St. Paul, Minnesota 


Dear Mr. Poorg-


We have outlined below a detailed estimate of the cost of 
8000 feet of. churn drilling and 4000 feet of core drilling in Sec. 
23-48N-27w in Altkin County, Minnesota. 


We have drilled in this section for the Hanna Coal & Ore 
Corporation and also for the U. S. Bureau of Mines so I think you 
can definitely rely on our estimated cost of the proposed drilling. 
Our detailed estimate follows: 


Churn drilling in Surface overburden - - 	 6.00 per ft. 
Churn drilling in Ledge, including 
casing --------------------------7.50 I' ti 


Diamond core drilling using an NX bit -	 10.00 " " 
Reaming for casing when necessary - - - 	 3.50 " " 
Blasting down casing in Ledge	 2.50 " " 
Cementing, when necessary --------65.00 per shift 
Road building and snow removal ----- ---At cost 
Furnishing water to the drills in the 
winter season from a distance of more 
than 500 feet.Operation Steam pump statjon-25.O0 per shift 


Based on the above detailed drilling estimate of cost, the 
totals will approximate as follows: 


8000 ft. of churn drilling - *--------$ 56,000.00 
4000 ft. of diamond drilling with X bits - 40,000.00 
NX casing holes in ledge necessary to se-


cure accurate core and sludge samples, 
for a total of 4000 ft.-----------------10,000.00 


Estimated cost of road building, preparing 
drill locations and maintenance of pump 
station to furnish water to drills during 
the winter season ---------------------6,000.00 


The above figures are exclusive of engineering, assaying, 
care and disposition of core and sludge samples, which, in the pre-
vious drilling, was handled by the Hanna Company and the U. S. 
Bureau of Mines. 


The reason we have figured on the use of NX bits for 
diamond drilling is because the smaller sizes of bits, such as BX 
and AX, will not give adequate core recovery.
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Mr. 3. C. Poor	 -2-	 8/2/51 


Trusting that the above figures will give you an indica-
tion of the total cost of the drilling program you have outlined, 
we are


Very truly yours, 


ATKINS-WAKER MPANY 


SEA :MCB
	 By	


1'residen
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DIAMOND DPI LLINO	 l.cJ.J(\EAJ1 ()IJTy 
SIIAPT SINNING


MINING ENGINEERS 
ON0NDOLLG	 GENERAL OFFICE 
AND SUPPLIES	 FOSI4A'. TOWER 


MIN N EAO LIS 2, MINNESOTA 


*ugust 2, 1951 


Mr. J. G. Poore 
Foley Brothers Inc. 
New York Building 
St. Paul 1, Minn. 


Dear Mr. Poorer


Shaft for Managnese çloration 


Conforming with your request of yesterday, I am sending herewith 
our estimates of the time and cost of sinking a shaft on the site YOU 
mentioned about 6 miles north of Aitkin, Minnesota0 


We understand that the only purpose of sinking this shaft is to 
obtain a 1200 ton sample. of bedrock at the site chosen, and that the shaft 
may be afløwed to cave or fill after this sample is extracted We assume 
that this sample might be logically taken from a shaft of 8 feet inside 
diameter, sunk 50 feet into bedrock, with one or more 8' x 10' drifts run 
from the shaft bottom for a total of about 100 feet0 


We understand that the location is in or near a part of the 'big 
swamp" and that ground is likely to be saturated from surface dn; pumped 
water might have to be piped some distance to prevent return. We have 
assumed that work might be scheduled to avoid interference from floods. 


In estimating, we have assumed that a good access road would be 
provided, but that the contractor would furnish all labor, supervision, 
equipment, aaterial and supplies, including pdwer, and pay all obligatory 
taxes and insurance, as well as hi overhead and profit for the works in 
cluding mobilization and cleanup. 


We have considered three possible means of undertaking the work: 


A. By dewatering from possibly four large churn drill holes with deep well 
pumps. There is an element, of uncertainty in this that could be re.. 
duced by study of the overburden. Information gaixd in pumping might 
be of value in formulating mining plans and estimates 


B. By drop shaft. We consider this method subject to some imdertainty 
until sea]. has been made to bedrock. As in "A n , a further study of the 
overburden would help reduce the uncertainty.







.
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Foley othere, Inc.	 #2 


C. By freezing the overburden aM keeping it frozen till work in bedrock 
is coniplot.. We regard this nethod as entirely ap1icab1s. 


For work under these three methods, our estimates are as folios., 


A. Dewaterint B. Drop Shaft C. Pressing 
Cost through iSO' Overburden $7o,dOO I]57,!ioO	 - __________ 
Coat Sinking 50' and 


DriftIng 100' 
Total Coat


63,000 
9,d00


63 000 
T2CJ0O


63,000 
l3,000 


Total. Tine 6.5 m.ntha 5.5 months 6.0 montha


The above estimates are based on present wages, price. and evailsbilitr 
of men and equipment, on our general knowledg of the area .cozsrned, and they 
were prepared om very short notice. E. J. Lon'ear Capany reserves frdon 
of action In any future negotiations concerning this work. 


While we are not familiar with all r.quireaenta ct this work1 ws cannot 
help wondering if a sample of, say, 100 tons, taken from five or six 1* holes, 
might be satisfactory. We think that good core eaapl.s of bedrock sight be taken by shot drill hile overburden would be penetrated by churn drill. 
Samples could, of course, be taken at various point. as d•eirsd, and the holes 
might later be used in initial dewatering prior to mining. We think the cost 
of this work might be in the order of $90,000.00. 


I hope this information will be of use to you, and rmaain 


Sincerely, 


RLL;ea 


c.c. D. U. Davidson


E. JOMTFIAR C0ANT 


f
ci i 6 
1. L000urow, Manager, 


Mine Contaoting Department 
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DIAMOND DRILLING


MINING ENGINEERS MINING REPORTS 
MANUPACTUREOr	 GENERAL OFFICE 
DIAMOND DRILLS	 FOSHA" TOWER AND SUPPLIES


MIN N EAO LIS 2 1MINNESOTA 


August 2, 19S1 


)b'. J. G. Poore 
Foley Brothers Inc. 
New York Building 
St. Paul. 1, Minn. 


Deer Mr. Poore: 


In accordance with our comvereation of yesterday, we are pleased to 
submit below our estimate-.proposal covering your contemplated exploratory drilling 
program which is to be carried out in Sections 23 end 27, 1.&8-27, Aitkin County, 
Minnesota.


We understand that the work, as now planned, will consist of the drilling 
of a series of vertical holes, varying from 20' to Ioo' in depth, and comprising 
a total of 14,000' of diamond drilling, and 8,000' of Mesabi type churn drilling; 
that the sizes of the diamond drill holes required may be NI, BX, AX and EX. 


For this work we propose to furnish teo Longyear Gasoline Driven Diamond 
Core Drills, together with all the accessory equipment required to accomplish the 
work as now planned. We further propose to furnish all labor, power and materials 
and equipment as m be required for the complete performance of the work. We 
also propose to furnish competent drill crews so as to operate the drills on a 
single or double-shift basis, depending upon the availability of competent drill 
operators.


We will carry public liability insurance covering personal injury and 
property damage; Workmen's Compensation, Old Age Benefit, Unemployment and any 
other insurance on our employees required by state or federal. 1s; also, all.. 
risk insurance on the drilling equipment protecting against loss by theft, fire, 
flood, land..Blides and other similar hazards. Certificates showing the coverage 
referred to will be furnished if desired. 


Based upon the conditions as outlined above, we quote as follows: 


Overburden drilhing Vertical holes 


O to 100' in depth, measured from the collar of the hole •.......... $S.7S per ft. 
100 to "	 ",	 ditto ...........	 6.50 
200 to 3O0 "	 "	 ditto ...........	 7.25 "	 "
Diamond Core Drill 
p t 500' in dèpth measured from the collar of the hole 


El size core,	 7/8"' in diameter .........................	 6.50 per ft. 
AX	 "	 1-1/8" "	 7.00 
BI"	 "	 1.5/8"	 "	 •......................... 7.50 " 
NI	 "	 2.1/8"	 "	 8.00 
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Foley Brothers Inc. - #2 


Mesabi Churn Drilling (3W diameter hole) 
0 to O0' in depth, measured from the collar of the hole .......... $6.00 per ft. 


Advancing casing through ledge material wn accomplished 
either by blasting or reaming .................................... 	 2.7	 a	 a 


Building access roads to drilling 8ite when required .................... 6.50 per hour



	


Drill hole survey tests •.........•...................................... 6.00 • 	 ii 


Delays for your convenience or for which you are responsible •........... 6.00 


In addition to the foregoing, it is agreed that the following items will 
apply to the above quoted drilling rates only, it being understood that these 
charges are based upon the coat of supplying water to drill holes from the various 
sources of water supply. 


Water supply allowance for drill holes where water is obtainable within 
5OO of drill hole location ...............................]5Ø per ft. dril]M 


Water supply allance for drill holes which are in excess of 
1500', but not more than 3000 ft. from an adequate source 
of water supply	 ....250 per ft. drilled 


Water supply a].lowanc. for drill holes which are in excess of 
3000', but not more than 14500 ft. from an adequate source 
of water supply	 10 per ft. drilled 


Water supply allowance for drill holes which are in excess 
of 1S00'.	 •.s...........s..............................,. 550 per ft. drilled 


Samples are to be turned over to your representative at the drill hols 
locations in receptacles furnished by you. 


It is understood that the figures quoted above are based on coüditiona as 
of this date, and that they are desired as a basis for appropriation of funds. 
Because of uncertainty as to when the work might be undertaken, and conditions pm.. 
vailing at that tine, it is understood that this is not to be considered as a binding 
proposal. However, should it be decided to und.rtaks the work, we should appreciat 
it if you would give us an opportunity, either to confirm the above proposal, or to 
make such adjustments as may be appropriate for the conditions at the ti the work 
is undertaken. 


Based on past experience on the Cquna Range, we would estimate that th. 
average overall cost of the drilling would vary from $7.00 to $8.50 per foot. This, 
of course, would include cost of casing operations and water supply. 


We appreciate the opportunity of discussing this work with you, and shall 
await with interest your further word.


Yours very truly, 


WD;es
	


W. Davenport, 
General Manager







'	 Docket No. DMA 


Commodity -------------


MF-200 
(June 1951)


UNITED STATES OF AMERICA 

DEPARTMENT OF THE INTERIOR 

DEFENSE MINERALS ADMINISTRATION



EXPLORATION PROJECT CONTRACT' 


It is agreed this ------------------day of ---------------------------------------------, 195; between the United States of Americ$tin 
rtouh e D	 en9f the aor	 hereinafter called the "Government," and 2 ............ 


hereinafter called the "Operator," as follows: 
1. Authority for contract. This agreement is entered into under the authority of the. Defense Production Act of 1950, pur-


suant to Mineral Order 5, entitled "Regulations Governing Government Aid in Defense Exploration Projects." 
2. Qpej tor's property rights. The exploratioi4içjjc shall be conducted on that certain property situatedi%1 the tate of 


.	 3 


_____


-----County of --------------------------------described as fo11ows ------------------------


with respect to which the Operator represents and undertakes:


tpjs?eCtohlo 
eholdr	 ttiitéhd 


(b) That he is a lessee, in possession and entitled	 and the subordination agreement of the lessor is attached. 
3 Exploration project The OPeratolnflese	 days from the date of this contract shall commence



work on a project of exploration for' --------------------------------------; shall prosecute the work efficiently, expertly, in a 
workmanlike manner, in accordance with good mining standards, with 	 materials, and labor, all 
properly designed to bring the project to completion within a period of' ----------------------------------from the date 
of this contract. The exploration project and the work to be performed are more fully described on Exhibit "A" attached hereto, 
which, with any maps or drawings thereto attached, is made a part of this contract. 


4. Performance of the work. The work shall be performed by the Operator, under his sole direction and control: Provided, 
That with the consent of the Government and its written approval of the contract or contracts, all or any part of the work may 
be performed by the Operator through contract or contracts with independent contractors. The GoverrLment shall have the right 
to enter and observe and inspect the work at all reasonable times, and the Operator shall provide the Government with all avail -
able means for doing so. The Government may consult with and advise the Operator on all phases of the work. 


5. Fixtures and improvements. The Operator shall devote the land and all existing improvements, facilities, buildings, instal-
lations, and appurtenances to the purposes of the exploration project without any allowance for the use, rental value, depreciation, 
depletion, or other cost of acquiring, owning, or holding possession thereof. Any additional facilities, buildings, and fixtures, to 
be purchased, installed, or erected by the Operator, with the estimated cost of each, to which the Government will contribute 
currently its agreed pro rata share, are listed in Exhibit "A" attached hereto. The difference between the cost of such additional 
facilities, buildings, or fixtures, and the salvage value thereof at the conclusion of the work, shall be charged as a cost of the 
project to which the Government has contributed its pro rata share. 


6. Operating equipment. Any operating equipment to be rented, purchased, or furnished by the Operator, with the allow-
able rental, purchase price, or depreciation, as the case may be, is listed under appropriate headings in Exhibit "A" attached 
hereto. As to equipment purchased for the project, the Government will contribute its agreed pro rata share of the cost thereof, 
and the difference between the cost and the salvage value at the conclusion of the work shall be charged as a cost of the project 
to which the Government has contributed its pro rata share. 


If suflicient space is not provided in any blank, use an extra sheet of paper and refer to it in the blank. 
State name, address, and nature of organization if any. 
Give legal description or enough to identify the property. 


'StrIke out the provision not applicable. 
'Name of mineral. 
'not in excess of 2 years. 	 16-84066-2







7. Title to and disposition of proper All facilities, buildings, fixtures, equipment, other items costing more than $50 
each, paid for or purchased with funds contributed jointly by the Operator and the Government, shall belong to the Operator and 
the Government jointly, in proportion to their respective contributions, and upon the termination of the contract, if they have any 
salvage value, shall be disposed of for their joint account unless the Government, in writing, waives its interest in any such items. 
The Government may require the dismantling, severance from land, and removal of any such items in order to realize its interest 
In the salvage value thereof, and the cost of any such removal and of the disposal of the items shall be for the joint account of the 
parties in proportion to their respective interests. 


8. Labor and supervision. An itemized schedule of labor, by numbers and classes (miners, muckers, milimen, etc.) , and of 
supervisors, by numbers and positions, with the maximum wages or salaries that may be paid to each as an allowable cost of the 
project is set forth in Exhibit "A" attached hereto. 


9. Rehabilitation and repairs. A statement of the cost of any necessary rehabilitation or repairs to put existing facilities, 
buildings, installations, and fixtures into useful and operable condition and which are to be allowed as costs of the project is 
included in Exhibit "A."	 : 


10. Allowabk costs of the project. The costs of the project in which the Government will participate are limited to the 
necessary, reasonable, direct costs of performing the exploration work, including the costs of materials, supplies, engineering, 
power, water, analytical work, accounting, and utilities, including items of equipment costing less than $50 each ; and the costs 
referred to in Articles 5, 6, 8, and 9, and the exhibits annexed to and referred to in this contract. Although the Government may 
pay part of the cost of new or additional facilities, structures, buildings, and equipment, only the depreciation on such items, 
computed as indicated in Articles 5 and 6, will be charged as a cost of the project. No items of general overhead, corporate 
management, interest, taxes, or any other indirect costs not expressly allowed by these provisions, or work performed or costs 
incurred before the date of this contract, shall be allowed as costs of the project in which the Government will participate. 


11. Accounts and audits. The Operator shall keep suitable records and accounts of operations, which the Government may 
inspect and audit at any time. The Government may at any time require an audit of the Operator's records and accounts by a 
certified public accountant, the cost thereof to be treated as a cost of the project. The Operator shall keep and preserve said 
records and accounts for at least 3 years after the completion of the project or the termination of this contract. 


12. Progress reports. The Operator shall provide the Government with monthly reports of work performed under the con-
tract upon forms to be provided by the Government. Each monthly progress report shall bear the certification of the Operator 
and shall constitute the Operator's invoice of costs incurred on the project during the period covered by the report. 


13. Payment to the Operator. The monthly progress report (invoice), to the 	 ent approved by the Government, shall be 
processed for payment by the Government. Payment shall be made in the amount of	 ----- percent of the approved costs incurred; 
Provided, Thathe aggregate total of all sums paid by the Government under this a greement shall not exceed $	 - '-


' 
which is -------------percent of the agreed estimated total cost of this project, 	 ---


14. Final reports by Operator. Upon completion of the project or termination of this contract, the Operator shall provide 
the Government with a comprehensive geologic and engineering report, including an estimate of ore reserves, to the best of his 
ability. Four copies of all reports shall be furnished to the Government. 


15. Repayment by Operator. If, upon the completion of the exploration project or termination of the contract, the Govern-
ment considers that a discovery or development has resulted from the work from which commercial production of ore may be 
made, the Government, within 6 months thereafter, shall so certify to the Operator, particularly describing and delimiting its esti-
mate of the discovery or the development. Thereafter, if and as ore is produced as a result of such discovery or development, the 
Operator and his successor in interest shall be and become obligated to pay to the Government a percentage royalty on the net 
smelter returns or other net proceeds realized from such ore, concentrates, or metal produced within ten (10) years from the date 
of this contract, until the total amount contributed by the Government, without interest, is fully repaid or said 10 years have 
elapsed, whichever occurs first, as follows: 


Of net smelter returns or other net proceeds not in excess of eight dollars ($8.00) per ton of ore: One and one-half 
(1%) percent. 


Of net smelter returns or other net proceeds in excess of eight dollars ($8.00) per ton of ore: One and one-half (1½) 
percent, plus one-half (½) percent for each additional full fifty cents ($0.50) in excess of eight dollars ($8.00) per ton of 
ore, but not in excess of a maximum of five (5) percent. 


This obligation to repay from net returns or proceeds shall be and remain a claim and lien upon the mineral deposit which is the 
subject of the exploration project and upon any production resulting from such discovery or development, in favor of the Gov-
ernment, until fully paid, or until said 10-year period has elapsed; and this claim and lien and the Government's right to repay-
ment shall survive any termination of the contract, whether by completion of the exploration project or otherwise. This article 
is not to be construed as imposing any obligation on the Operator or his successor in interest to produce ore from any such discovery 
or development. 


16. No assignment of contract. Without the written consent of the Government, the Operator shall not assign or otherwise 
transfer or hypothecate this contract or any rights thereunder. 


17. Termination and completion. The Government may, at any time, by written notice to the Operator, terminate this con-
tract: (a) If the Operator fails to provide his share of the money necessary to prosecute operations pursuant to the terms of the 
contract; (b) if the Operator, in the opinion of the Government fails to prosecute operations pursuant to the terms of the con-
tract; or (c) if in the opinion of the Government, operations up to the time of the notice have not indicated the probability of 
making any worthwhile discovery and in the opinion of the Government further operations are not justified. Upon the comple-
tion of the project or any termination of the contract the Operator shall render to the Government a full and final accounting of 
his operations under the contract and his expenditures of money; shall dispose of any unused materials, supplies, and equipment 
for the joint account of the Operator and the Government in the proportion of their respective interests; and shall pay to the 
Government its pro-rata share of any money remaining.


written.
THE UNITED STATES OF AMERICA c_


(Operator)	 By__________________________________________________________________________ 


By _____________________________________________________________________________ 


U. S. GOVERNMENT PRINTING OFFICE 	 10-64060-2
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EXPLORATION PROJECT CONTRACT 


E?(HIBIT "A" 


It is proposed to utilize a supply of low grade mangani-
ferous material occuring on Section .23-T48N R27W, in Aitkin County, 
Minnesota. The mineral aDparently occurs in a syncline whose axis is 
approximately SW-NE. Churn and diamond core drilling indicate a 
probable ore body roughly rectangular, about 1000' wide, and from 
5000 to 6000' long. The thickness of mineralization varies from 150' 
to 250' , but the thicker portions contain leaner streaks, which brings 
the average more nearly to 1,50' . This indicites a probable tonnage 
of 62,000,000. With an average content of recoverable manganese of 
3%, this shows the possibility of extracting some 190,000,000 long 
ton units of manganese. 


Preliminary ore dressing work by three independent labora-
tories demonstrates that greater than 80% manese recovery is pos-
sible when concentrating 4.5% ore to 20%. There should be no diffi-
culty in achieving a similar result even with the grade of the ore 
falling to nearly 3%. This is due to the unusual characteristic of 
the formation, wherein the gangue exists chiefly as a very fine clayej 
material which ma' be washed away. Further refinement is then effected 
by gravity separation, such as sink-float. 


The area is prfect1y flat, and the overburden consi 5 ts of 
sandy loam, clay, gravel and boulders to a depth of 150' over the en-
tire ore body. Because of this thickness of overburden, open pit 
mining operations must be carried out on a large scale to be economi-
cal.


With a proposedleaching plant designed for a yearly pro-
duction of 10,000,000 long tori units of mangnese as a 61% manganese 
sinter, and assuming 350 working days per year in the leaching plant 
and 300 working days in the mine, ore production would be 11,000 long 
tons per 24 hours. 


Owing to the depth of overburden, the only means of sampling 
the ore has been through some 40 churn-drill holes and 7 diamond core--
drill holes. These show the undoubted existence of an enormous quan-
tity of potential ore, but information on ore dressing and on the 
actual quality of ore which could be mined is needed. 


In order to prove further the extent of the ore body it will 
be necessary to drill more holes. It is estimated that about 40 more 
holes should be drilled. Because equipment procurement entails a long 
delay, and because the large capital outlay magnifies the conequence 
of errors in calculations, it is considered desirable that run of mine 
samples, rather than drill cores or sludge, be obtained for ore dres-
sing work. When it is mentioned that the ore dressing will probably 
entail the expenditure of about $1,000,000, and the leaching and 
sintering plant about $16,000,000, it can readily be seen that the 
sinking of an exploratory shaft for sample mining is amply justified. 


The undertaking of these exploration measures and ore dres .
-sing research is felt to be highly desirable. It is estimated that a 


saving in plant cost of about 33% may be achieved by this work. The







The plan would1l for a period of about ie year for exploration, 
mining of samples, and informatjon gathering for the most economical 
plant design.


EXPLORATION WORK 


Approximately 40 holes are to be drilled to explore further 
the full extent of the ore body, and to determine its limits. Pre-
vous drilling indicates the apparent axis of the ore body, and drawing 
E-2, which forms a part of Exhibit N A" shows a system of cross section 
set up on 500 ft. centres. The first few holes are shown, to indicate 
where drilling will commence, but the majority of the holes will be 
planned from the findings of preceding holes. 


The drilling is to be divided between Mesabi type churn 
drilling, where unusual precautions are used to secure representative 
samples, and diamond core drilling for structural correlation. The 
core drilling will constitute one-third of the total footage. 


The ore material differs from any now mined in composition 
and general character, and while cores have been obtained, and more 
are to be produced, more exact knowledge than can be had from cores 
is essential to evaluate fully the recovery obtainable and the 
general feasibility of handling. To state this in another way, the 
mineral is not sufficiently comparable to anything now being handled 
in milling practice, and larger amounts must be examined and tested 
to evaluate the mineral as an ore. To do this, a temporary shaft of 
minimum dimensions is to be sunk through 150 ft. of overburden and 
into the mineral body about fifty feet. From the foot of the shaft a 
small drift is to be driven in both directions at right angles to the 
apparent axis of the formation. The drifting will permit close ex-
amination of the rock in place, and the spoil will afford ample 
material for thorough testing and examination. 


Previous drilling experience on the property has shown the 
feasibility of using both churn and diamond core drills for explora-
tion, and the two estimates from well-established drilling contractors 
are considered very reliable. 


The area in which this property is situated is known locally 
the "big swamp", and provision for handling wet ground by the freezing 
method is made in the estimat cost for shaft sinking. A survey of 
methods indicates this to be the most economical method, and the 
estimate attached agrees with estimates made by others. 


A recapitulation of drilling and sinking costs is as follows: 


Ivre of W9-;cjs. 


Exploratory

8,000 ft.

4,000 ft.



Exploration

(using fr



Exploration

Access road


drilling 
churn drill hole © 
NX core drill hole 
shaft 
ezing method) 
drifts


Comletjon Time 
(from date of approval) 


4 mo. 
$7.00/ft. 
© $8.00/ft.


ço s t 


$ 56,000.00 
32,000.00 


	


8 ma.	 120,000.00 


	


12 ma.	 36,000.00 
6,000.00 


$250,000.00
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ATKINS -WALKER COMPANY 


DIAMOND AND CIIUI4N 1)UILL CONTUArORS 
ALWORTH BUILDING 
DULUTH 2, MINN.


August 2, 1951 


Mr. . G. Poorç Manger 
Foley Bros., Inc. 
900 New York Building 
St. Paul, Minnesota 


Dear Mr. Poorg-


We have outlined below a detailed estimate of the cost of 
8000 feet of churn drilling and 4000 feet of core drilling in Sec. 
2 3-48N-27W in A±tkin County, Minnesota. 


We have drilled in this section for the Hanna Coal & Ore 
Corporation and also for the U. S. Bureau of Mines so I think you 
can definitely rely on our estimated cost of the proposed drilling. 
Our detailed estimate follows: 


Churn drilling in Surface overburden - - $ 	 6.00 per ft. 
Churn drilling in Ledge, including 
casing ------------------------- 7.50 " 'I


 Diamond core drilling using an NX bit	 10.00 " " 
Reaming for casing when necessary - - 	 3.50 " " 
Blasting down casing in Ledge	 2.50 " 
Cementing, when necessary - ----- - 65.00 per shift 
Road building and snow removal ----- ---At cost 
Furnishing water to the drills in the 
winter season from a distance of more 
than 500 feet.Operation Steam pump station-25.0O per shift 


Based on the above detailed drilling estimate of cost, the 
totals will approximate as follows: 


8000 ft. of churn drilling ---------$ 56,000.00 
4000 ft. of diamond drilling with NI bits - 40,000.00 
NI casing holes in ledge necessary to se-


cure accurate coi1e and sludge samples, 
for a total of 4000'ft. -------------------10,000.00 


Estimated cost of road building, preparing. 
drill locations and maintenance of pump 
station to furnish water to drills during 
the winter season ---------------------6,000.00 


The above figures are exclusive of engineering, assaying, 
care and disposition of core and sludge samples, which, in the pre-
vious drilling, was .handled by the Hanna Company and the U. S. 
Bureau of Mines. 


The reason we have figured on the use of NI bits for 
diamond drilling is because the smaller sizes of bits, such as BX 
and AX, will not give adequate core recovery.







.	 . 


Mr. 3. C. Poor	 -2-	 8/2/51 


Trusting that the above figures will give you an indica-
tion of the total cost of the drilling program you have outlined, 
we are


Very truly yours, 


SEA :MCB


A(INS-WAKER MPANY 


By'E*A) TPresiden
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SPIAPT SINRING	 - 


MINING ENGINEERS 
MANurAcTuRIOr	 GENERAL OFFICE 
AND SUPPLIES	 FOSI-IA'V TOWER 


MIN N EAO LIS 2 MINNESOTA



august 2, 1951 


Mr. J. G. Poore 
Foley Brothers Inc. 
New York Building 
St. Paul 1, Aiim. 


Dear Mr. Poore


Shaft for Managnese Eloration 


Conforming with your request of yesterday, I am sending herewith 
our estimates of the time and cost of sinking a shaft on the site you 
mentioned about 6 miles north of Aitkin, Minnesota0 


We understand that the only purpose of sinking this shaft is to 
obtain a 1200 ton sample. of bedrock at the site chosen, and that the shaft 
may be allowed to cave or fill after this sample is extracted. We assume 
that this sample might be logic ally taken from a shaft of 8 feet inside 
diameter, sunk 50 feet into bedrock, with one or more 8' x 10' drifts run 
from the shaft bottom for a total of about 100 feet0 


We understand that the location is in or near a part of the Rbig 
swamp" and that ground is likely to be saturated from surface dcmn; pumped 
water might have to be piped some distance to prevent return. We have 
assumed that work might be scheduled to avoid interference from floods'. 


In estimating, we have assumed that a good access road would be 
provided, but that the contractor would furnish all labor, supervision, 
equipment, sateria]. and supplies, including power, and pay all obligatory 
taxes and insurance, as well as his overhead and profit for the works in 
cluding mobilization and cleanup. 


We have considered three possible means of undertaking the work: 


A. By dewatering from possibly four large churn drill holes with deep well 
pumps. There is an element, of uncertainty in this that could be re-
duced by study of the overburden. Information gained in pumping might 
be of value in fornuilating mining plans and estimates. 


B. By drop shaft. We consider this method subj ect to some undertainty 
until seal has been made to bedrock. As in "An , a further study of the 
overburden would help reduce the uncertainty.
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C. By freezing the overburden and keeping it frozen till work in bdrock 
is complote. We regard this nthod as entirely applicable. 


For work under these three methods, our estimates are as fo1lss 


A. Dewatering B. Drop Shaft C. Frs.sin,g 
Cost through 150' Overburden 5176,&X U57,!O0	 - 
Cost Sinking	 0' 


Drifting 100' 
Total Coat


63 000 63 000 
2200O


63000 
lti3,CX 


Total Time 6.5 menthe 5.5 months 6.0 months


The above estimates are based on present wages, prices and availabi1it 
of men and equipnt, on our general knowledge of the area coisrned, and they 
were prepared oa very short notice. E. J. Longysar Compar reserves freedcm 
of action in any future negotiations concering this work. 


While we are not fami1i with all requirements of this works we cannot 
help worderir if a sample of, say, 100 tons, taken from five or six l holes, 
might be satisfactory. We think that good core samples of bedrock sight be 
taken by shot drill while overburden would be penetrated by churn drill. 
Samples could, of course, be taken at various points as desired, and the holes 
might later be used In initial dewatering prior to aiming. We think the cost 
of this work might be in the order of $90,000.00. 


I hope this information will be of use to yoi, and rsa.4n 


Sincerely, 


E.	 OJflTEAR COMPANT 


RLL;es
	


L Loofourow, Manager, 
Mine Contacting Department 


c.c. D. U. Davidson 
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OIAMOP4O OR)LLING


MINING ENGINEERS 
MNINO REPORTS 
MANUrAcTUREOF	 GENERAL OFFICE 
DIAMONO ORLLS	 FOSHAI TOWER 
ANO SUPPLIES


MIN N EAO LIS 2, MINN SOTA 


August 2, 19S1 


Mr. J. G. Poore 
Foley Brothers Inc. 
New York Building 
St. Paul 1, Minn. 


Deer Mr. Poore: 


In accordance with our coavereation of yesterday, we are pleased to 
submit below ow' estimate-proposal co,vering your contemplated exploratory drilling 
program which is to be carried out in Sections 23 and 27, 1i8-27, Aitkin County, 
Minnesota.


We understand that the work, as now planned, will consist of the drilling 
of a series of vertical holes, varying from 20' to IOO' in depth, and comprising 
a total of I,000' of diamond drilling, and 8,000' of Mesabi type churn drilling; 
that the sizes of the diamond drill holes required may be NX, BI, AX and El. 


For this work we propose to furnish o Longyear Gasoline Driven Diamond 
Core Drills, together with all the aocesory equipment required to accomplish the 
work as now planned. We further propose to furnish all labor, power and materials 
and equipment as m be required for the complete perforinartce of the work. We 
also propose to furnish competent drill crews so as to operate the drills on a 
single or double-shift basis, depending upon the availability of competent drill 
operators.


We will carry public liability insurance covering personal injury and 
property damage; Worlonen's Compensation, Old Age Benefit, Unemployment and any 
other insurance on our employees required by state or federal laws; also, all.. 
risk insurance on the drilling equipment protecting against loss by theft, fire, 
flood, land..slides and other similar hazards. Certificates showing the coverage 
referred to will be furnished if desired. 


Based upon the conditions as outlined above, we quote as follows: 


Overburden drilling, Vertical holes 


O to '100' in depth, measured from the collar of the hole ........... 	 per ft. 
100 to	 "	 "'	 ditto	 ........... 6.o 
200 to 30O	 "	 "	 ditto	 ........... 7.2S "	 " 


Diamond Core Drill 
o f, 500' in depth, measured from the collar of the hole 


gX size core,	 7/8fh in diameter ........................, 6.O per ft. 
A	 fl	 l..,i/8w	 "'	 7.00 fit 


DX	 3.5/8" "	 "	 7.O " 
NI '	 '	 2-1/8" "'	 "	 8.00 "
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Mesabi Churn Drifling (3* diameter hole) 
o to 500' in depth, ueasrn'ed from the collar of the hole .......... $6.00 per ft. 


Advancing casing through ledge material when accomplished 
either by blasting or reaming •••s••••s,•..••...................,s 2.75 " 


Building access roads to drilling 8ite when required .................... 6.50 per hour 


Drill hole surveyt ate •••••••••••s•••••s••s••••s••••••....••s........•I 6.00 • 


	


Delays for your convenience or for which you are responsible	 6•oo ' 


In addition to the foregoing, it is agreed that the following ite will 
apply to the above quoted drilling rates only, it being understood that these 
charges are bssed upon the cost of atpplying water to drill holes from the various 
sourceS at water supply. 


Water supply allowance for drill holes where water is obtainable within 
of th'ill hole location ...............................35O per ft. drills 


Water supply allowance for drill holes which are in excess of 
1500', but not more than 3000 ft. from an adequate source 
of water supply •...........................................250 per ft. drilled 


Water supply aflawanc. for drill holes which are in excess of 
3000', but not more than 14500 ft. from an adequate source 
of water supply ••••••••••••••.••........................... 14CsØ per ft. drilisdi 


Water supply allowance for drill holes which are in excess 
of 1i500'.	 550 per ft. drilled 


Samples are to be turned over to your representativ. at the drill hole 
locations in receptacles furnished by you. 


It is understood that the figures quoted above are based on conditions as 
of this date, and that they are desired as a basis for appropriation of funds. 
Because of uncertainty as to when the work might be undertaken, and conditions prs 
vailing at that time, it is understood that this is not to be considered as a binding 
proposal. However, should it be decided to undsrtaks the work, we should appreciate 
it if you would give us an opportunitj, either to confirm the above proposal, or to 
make such adjustment. as may be appropriate for the conditions at the ti the wo 
is undertaken. 


Based on past experience on the Ciquna Range, we would estimate that ths 
average overall cost of the drilling would vary from $7.00 to $8.50 per foot. This, 
of course, would include coat of casing operations aid water supply. 


We appreciate the opportunity of discussing this work with you, and shall 
await with Interest your further word.


Yours very truly, 


WD;ea


	


	 I. Davenport,

General Manager
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(June 1951)	 Docket No. DMA 


Commodity --------------


UNITED STATES OF AMERICA 
DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS ADMINISTRATION 


EXPLORATION PROJECT CONTRACT' 


It is agreed this ------------------day of ---------------------------------------------, 195! between the United States of Americ acting 
th.rou.xh the Denartmen.t f the Interior, Defense iVUnerals Adrini tration, hereinafter called the "Government," and 2	 he 
utn enstruc fl	 lft 15S0O *5 


hereinafter called the "Operator," as follows:	 0 


1. Authority for contract. This agreement is entered into under the authority of the Defense Production Act of 1950, pur-
suant to Mineral Order 5, entitled "Regulations Governing Government Aid in Defense Exploration Projects." 


2. 0 er tor's property rights. The exploratio)l 	 j ct shall be conducted on that certain property situate ixj the tate of 
W 0 a	 Count of	 des rbed as f how	 <	 0 


S.ct1n 2 T	 IL7	
y	 C 1	 0 S 


with res.pect to which the Operator represents and undertakes: 


(b) That he is a lessee, in possession and entitled 	 ssion, and the subordination agreement of the lessor is attached. 
3. Exploration project. The Operator ithin --------------------------days from the date of this contract shall commence 


work on a project of exploration for' --------------------------------; shall prosecute the work efficiently, expertly, in a 
workmanlike manner, in accordance with good mining standards, with suitabl and 1adequate eq	 ent, materials, and labor, all 
properly designed to bring the project to completion within a period of' ------------------------------from the .date 
of this contract. The exploration project and the work to be performed are more fully described on Exhibit "A" attached hereto, 
which, with any maps or drawings thereto attached, is made a part of this contract. 


4. Performance of the work. The work shall be performed by the Operator, under his sole direction and control: Provided, 
That with the consent of the Government and its written approval of the contract or contracts, all or any part of the work may 
be performed by the Operator through contract or contracts with independent contractors. The Government shall have the right 
to enter and observe and inspect the work at all reasonable times, and the Operator shall provide the Government with all avail-
able means for doing so. The Government may consult with and advise the Operator on all phases of the work. 


5. Fixtures and improvements. The Operator shall devote the land and all existing improvements, facilities, buildings, instal-
lations, and appurtenancesto the purposes of the exploration project without any allowance for the use, rental value, depreciation, 
depletion, or other cost of acquiring, owning, or holding possession thereof. Any additional facilities, buildings, and fixtures, to 
be purchased, installed, or erected by the Operator, with the estimated cost of each, to which the Government will contribute 
currently its agreed pro rata share, are listed in Exhibit "A" attached hereto. The difference between the cost of such additional 
facilities, buildings, or fixtures, and the salvage value thereof at the conclusion of the work, shall be charged as a cost of the 
project to which the Government has contributed its pro rata share. 


6. Operating equipment. Any operating equipment to be rented, purchased, or furnished by the Operator, with the allow-
able rental, purchase price, or depreciation, as the case may be, is listed under appropriate headings in Exhibit "A" attached 
hereto. As to equipment purchased for the project, the Government will contribute its agreed pro rata share of the cost thereof 
and the difference between the cost and the salvage value at the conclusion of the work shall be charged as a cost of the project 
to which the Government ha& contributed its pro rata share. 


If sufficient space is not provided in any blank, use an extra sheet of paper and refer to It in the blank. 
2 State name, address, and nature of organization if any. 
8 Give legal description or enough to identify the property. 
'Strike out the provision not applicable. 	 0 


Name of mineral. 
6 )Tot in excess of 2 years.	 16-64066-2







7. Title to and disposition of propei'ty. ilities, buildings, fixtures, equipment, o tems costing more than $50 
each, paid for or purchased with funds contri ted jointly by the Operator and the Governmen , shall belong to the Operator and 
the Government jointly, in proportion to their respective contributions, and upon the termination of the contract, if they have any 
salvage value, shall be disposed of for their joint account unless the Government, in writing, waives its interest in any such items. 
The Government may require the dismant1in, severance from land, and removal of any such items in order to realize its interest 
in the salvage value hereof, and the cost of any such removal and of the disposal of the items shall be for the joint account of the 
parties in proportion to their respective interests. 


8. Labor and supervision. An itemized schedule of labor, by numbers and classes (niners, muckers, millmen, etc.) , and of 
supervisors, by numbers and positions, with the maximum wages or salaries that may be paid to each as an allowable cost of the 
project is set forth in Exhibit "A" attached hereto. 


9. Rehabilitation and repairs. A statement of the cost of any necessary rehabilitation or repairs to put existing facilities, 
buildings, installations, and fixtures into useful and operable condition and which are to be allowed as costs of the project is 
included in Exhibit "A."	 . 


10. Allowable costs of the project. The costs of the project in which the Government will participate are limited to the 
necessary, reasonable, direct costs of performing the exploration work, including the costs of materials, supplies, engineering, 
power, water, analytical work, accounting, and utilities, including items of equipment costing less than $50 each ; and the costs 
referred to in Articles 5, 6, 8, and 9, and the exhibits annexed to and referred to in this contract. Although the Government may 
pay part of the cost of new or additional facilities, structures, buildings, and equipment, only the depreciation on such items, 
computed as indicated in Articles 5 and 6, will be charged as a cost of the project. No items of general overhead, corporate 
management, interest, taxes, or any other indirect costs not expressly allowed by these provisions, or work performed or costs 
incurred before the date of this contract, shall be allowed as costs of the project in which the Government will participate. 


11. Accounts and audits. The Operator shall keep suitable records and accounts of operations, which the Government may 
inspect and audit at any time. The Government may at any time require an audit of the Operator's records and accounts by a 
certified public accountant, the cost thereof to be treated as a cost of the project. The Operator shall keep and preserve said 
records and accounts for at least 3 years after the completion of the project or the termination of this contract. 


12. Progress 'reports. The Operator shall provide the Government with monthly reports of work performed under the con-
tract upon forms 'to be provided by the Government. Each monthly progress report shall bear the certification of the Operator 
and shall constitute the Operator's invoice of costs incurred on the project during the period covered by the report. 


13. Payment to the Operator. The monthly progress report (invoice), to the extent approved by the Government, shall be 
processed for payment by the Government. Payment shall be made in the amount of 	 percent of the approved costs incurred; 
Provided, That the aggregate total of all sums paid by the Government under this agreement shall not exceed 
which is ------------percent of the agreed estimated total cost of this project, 


14. Final reports by Operator. Upon completion of the project or termination of this contract, the Operator shall provide 
the Government with a comprehensive geologic and engineering report, including an estimate of ore reserves, to the best of his 
ability. Four copies of all reports shall be furnished to the Government. 


15. Repayment by Operator. If, upon the completion of the exploration project or termination of the contract, the Govern -
ment considers that a discovery or development has resulted from the work from which commercial production of ore may be 
made, the Government, within 6 months thereafter, shall so certify to the Operator, particularly describing and delimiting its esti-
mate of the discovery or the development. Thereafter, if and as ore is produced as a result of such discovery or development, the 
Operator and his successOr in interest shall be and become obligated to pay to the Government a percentage royalty on the net 
smelter returns or other net proceeds realized from such ore, concentrates, or metal produced within ten (10) years from the date 
of this contract, until the total amount contributed by the Government, without interest, is fully repaid or said 10 years have 
elapsed, whichever occurs first, as follows: 


Of net smelter returns or other net proceeds not in excess of eight dollars ($8.00) per ton of ore: One and one-half 
(1/) percent. 


Of net smelter returns or other net proceeds in excess of eight dollars ($8.00) per ton of ore: One and one-half (11/2) 
percent, plus one-half (½) percent for each additional full fifty cents ($0.50) in excess of eight dollars ($8.00) per ton of 
ore, but not in excess of a maximum of five (5) percent. 


This obligation to repay from net returns or proceeds shall be and remain a claim and lien upon the mineral deposit which is the 
subject of the exploration project and upon any production resulting from such discovery or development, in favor of the Gov-
ernment, until fully paid, or until said 10-year period has elapsed; and this claim and lien and the Government's right to repay-
ment shall survive any termination of the contract, whether by completion of the exploration project or otherwise. This article 
is not to be construed as imposing any obligation on the Operator or his successor in interest to produce ore from any such discovery 
or development. 


16. No assignment of contract. Without the written consent of the Government, the Operator shall not assign or otherwise 
transfer or hypothecate this contract or any rights thereunder. 


17. Termination and completion. The Government may, at any time, by written notice to the Operator, terminate this con-
tract: (a) If the Operator fails to provide his share of the money necessary to prosecute operations pursuant to the terms of the 
contract; (b) if the Operator, in the opinion of the Government, fails to prosecute operations pursuant to the terms of the con-
tract; or (c) if in the opinion of the Government, operations up to the time of the notice have not indicated the probability of 
making any worthwhile discovery and in the opinion of the Government further operations are not justified. Upon the comple-
tion of the project or any termination of the contract the Operator shall render to the Government a full and final accounting of 
his operations under the contract and his expenditures of mone'y; shall dispose of any unused materials, supplies, and equipment 
for the joint account of the Operator and the Government in the proportion of their respective interests; and shall pay to the 
Government its pro-rata share of any money remaining. 


£ecutedin sxturiicatethe day and veaLfirst above written.
THE UNITED STATES OF AMERICA 


(Operator)	 By__________________________________________________________ 


By _____________________________________________________________________________ 


U. S. GOVERNMENT PRINTING OFFICE	 iS-64066-2
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EXPLORATION PROJECT CONTRACT



EXHIBIT "A" 


It is proposed to utilize a supply of lOw grade mangani-
ferous material occuring on Section 23-T48N R27W, in Aitki County, 
Minnesota. The mineral a)parently occurs in a syncline whose axis is 
approximately SW-NE. Churn and diamond core drilling indicate a 
probable ore body roughly rectangular, about 1000' wide, and from 
5000' to 6000' long. The thickness of mineralization varies from 150' 
to 250' . , but the thicker portions contain leaner streaks, which brings 
the average more nearly to 150' • This indicates a probable tonnage 
of 62,000,000. With an average content of recoverable manganese of 
3%, this shows the possibility of extracting some 190,000,000 long 
ton units of manganese. 


Preliminary ore dressing work by three independent labora-
tories demonstrates that greater than 80% mananese recovery is pos-
sible when concentrating 4.5% ore to 20%. There should be no diffi-
culty in achieving a similar result even with the grade of the ore 
falling to nearly 3%. This is due to the unusual characteristic of 
the formation, wherein the gangue exists chiefly as a very fine clayey 
material which may be washed away. Further refinement is then effecte 
by gravity separation, such as sink-float. 


The area is prfect1y flat, and the overburden consi 5 ts of 
sandy loam, clay, gravel and boulders to a depth of 150' over the en-
tire ore body. Because of this thickness of overburden, open pit 
mining operations must be carried out on a large scale to be economi-
cal.


With a proposed leaching plant designed for a yearly pro-
duction of 10,000,000 long tori units of manganese as a 61% manganese 
sinter, and assuming 350 working days per year in the leaching plant 
and 300 workingdays in the mine, ore production would be 11,000 long 
tons per 24 hours. 


Owing to the depth of overburden, the only means of samplinq 
the ore has been through some 40 churn-drill holes and 7 diamond core-
drill holes. These show the undoubted existence of an enormous quan-
tity of potential ore, but information on ore dressing and on the 
actual quality of ore which could be mined is needed. 


In order to prove further the extent of the ore body it will 
be necessary to drill more holes. It is estimated that about 40 more 
holes should be drilled. I3ecaus.e equipment procurement entails a long 
delay, and because the large capital outlay magnifies the conequence 
of rrors in calculations, it is considered desirable that run of mine 
samples, rather than drill cores or sludge, be obtained for ore dres-
sing work. When it is mentioned that the ore dressing will probably 
entail the expenditure of about $1,000,000, and the leaching and 
siritering plant about $16,000,000, it can readily be seen that the 
sinking of an exploratory shaft for sample mining is amply justified. 


The undertaking of these exploration measures and ore dres-
sing research is felt to be highly desirable. It is estimated that a 
saving in plant cost of about 33% may be achieved by this work. The
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EXPLORAT ION WORK 


Approximately 40 holes are to be drilled to explore further 
the full extent of the ore body, and to determine its limits. Pre-
vous drilling indicates the apparent axis of the ore body, and drawing 
E-2, which forms a part of Exhibit uAht shows a system of cross sections 
set up on 500 ft. . centres. The first few holes are shown, to indicate 
where drilling will commence, but the majority of the holes will be 
planned from the findings of preceding holes. 


The drilling is to be divided between Mesabi type churn 
drilling, where unusual precautions are used to secure representative 
samples, and diamond core drilling for structural correlation. The 
core drilling will constitute one-third of the total footage. 


The ore material differs from any now mined in composition 
and general character, and while cores have been obtained, and more 
are to be produced, more exact knowledge than can be had from cores 
is essential to evaluate fully the recovery obtainable and the 
general feasibility of handling. To st.te this in another way, the 
mineral is not sufficiently comparable to anything now being handled 
in milling practice, and larger amounts must be examined and tested 
to evaluate the mineral as an ore. To do this, a temporary shaft of 
minimum dimensions is to be sunk through 150 ft. of overburden and 
into the mineral body about fifty feet. From the foot of the shaft a 
small drift is to be driven in both directions at riqht angles to the 
apparent axis of the formation. The drif±ing will permit close ex-
amination of the rock in place, and the spoil will afford ample 
material for thorough testing and examination. 


Previous drilling experience on the property has shown the 
feasibility of using both churn and diamond core drills for explora-
tion, and the two estimates from well-established drilling contractors 
are considered very reliable. 


The area in which this property is situated is known locally 
he "big swamp", and provision for handling wet ground by the freezing 


method is made in the estimat€d cost for shaft sInking. A survey of 
methods indicates this to be the most economical method, and the 
estimate attached agrees with estimates made by others. 


A recapitulation of drilling and sinking costs is as follows: 


Completjon Time 	 Cost 
(from date of approval) 


4 mo. 
$7.00/ft.	 $ 56,000.00 


$8.00/ft.	 32,000.00 


	


8 mo.	 120,000.00 


	


12 mo.	 36,000.00 
;L 6,000.00 


$250,000.00
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ATKINS -WALKER COMPANY 


DIAMOND ANI) CHURN DRILL CONTHAI'ORS 
AL)RTH BUILDING 
DULUTH 2, MINN.


August 2, 1951 


Mr. J. G. Poorç Manger 
Foley Bros., Inc. 
900 New York Building 
St. Paul, Minnesota 


Dear Mr. Poor-


We have outlined below a detailed estimate of the cost of 
8000 feet of churn drilling and 4000 feet of core drilling in Sec. 
23 .48N .-27W in Altkin County, Minnesota. 


We have drilled in this section for the Hanna Coal & Ore 
Corporation and also for the U. S. Bureau of Mines so I think you 
can definitely rely on our estimated cost of the proposed drilling. 
Our detailed estimate follows: 


Churn drilling in Surface overburden - -	 6.00 per ft. 
Churn drilling in Ledge, including 
casing ---------------------------7.50 " " 


Diamond core drilling using an NX bit	 10.00 " " 
Reaming for casing when necessary - - 	 3.50 " " 
Blasting down casing in Ledge -- ----2.50 " " 
Cementing, when necessary --------65.00 per shift 
Road building and snow removal ----- ---At cost 
Furnishing water to the drills in the 
winter season from a distance of more 
than 500 feet.Operation Steam pump statlon-25.O0 per shift 


Based on the above detailed drilling estimate of cost, the 
totals will approximate as follows: 


8000 ft. of churn drilling ---------$ 56,000.00 
4000 ft. of diamond drilling with NX bits - 40,000.00 
lix casing holes in ledge necessary to. se-


cure accurate core and sludge samples, 
for a total of 4000 ft.------------------10,000.00 


Estimated cost of road building, preparing. 
drill locations and maintenance of pump 
station to furnish water to drills during 
the winter season ----------------------•,000.0O 


The above figures are exclusive of engineering, assaying, 
care and disposition of core and sludge samples, which, in the pre-
vious drilling, was handled by the Hanna Company and the U. S. 
Bureau of Mines. 


The reason we have figured on the use of NX bits for 
diamond drilling is because the smaller sizes of bits, such as BX 
and AX, will not give adequate core recovery.
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Mr. 3. C. Poor	 8/2/51 


Trusting that the above figures will give you an indica-
tion of the total cost of the dr.11ing program you have outlined, 
we are


Very truly yours, 


ACINS-W ER MPANY 


SEA :MCB
	 By
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OIAMONO ONILLINO 


SNAPT SINNING


MINING ENGINEERS 
OMONOORILLG	 GENERAL OFF$C 
ANO SUPPLIES	 FOSHA'l TOWER 


M INN EA O LIS 2, MIN N SOrA 


august 2, 195]. 


Mr. J. G. Poore 
Foley Brothers Inc. 
New York Building 
St. Paul 1, Mimi. 


Dear . Poorer


Shaft for Managnese Eloration 


Conforming with your request of yesterday, I am sending herewith 
our estimates of the time and cost of sinking a shaft on the site you 
mentioned about 6 miles north of Aiticin, Mixmesota 


We understand that the only purpose of sinking this shaft is to 
obtain a 1200 ton sample. of bedrock at the site chosen, and that the shaft may be allowed to cave or fill after this sample is extracted We assume 
that this sample might be logically taken from a shaft of 8 feet inside 
diameter, sunk 50 feet into bedrock, with one or more 8' x 10' drifts run 
from the shaft bottom for a tots]. of about 100 feet. 


We understand that the location is in or near a part of the wbig 
swamp" and that ground is likely to be saturated from surface dcm; pumped water might have to be piped some distance to prevent return. We have 
assumed that work might be scheduled to avoid interference from floods. 


In estimating, we have assumed that a good access road would be 
provided, but that the contractor would furnish all labor, supervision, 
equipment, *aterial and supplies, including power, and pay a].]. obligatory 
taxes and insurance, as well as hi overhead and profit for the works in 
ciuding mobilization and cleanup. 


We have considered three possible means of undertaking the work: 


A. By dewatering from possibly four large churn drill holes with deep well 
pumps. There is an element, of uncertainty in this that could be xe-
ducèd by study of the overburden0 Information gaimed in pumping might 
be of value in fornni].ating mining plans and estimates. 


B. By drop shaft. We consider this method subject to some undertainty 
until seal has been made to bedrock. As in "A", a further study of the 
overburden would help reduce the uncertainty.







O
Angust 2, 1951 


Foley Brothers, Inc. #2 


C. By freezing the overburden aM keeping it frozen till work in bedrock 
is complote. We regard this method as entirely applIcable. 


For work under these three methods, our eetites are as foUst 


A. Dewatering B. Drop Shaft C. Fr.esin 
Cost through 150' Overburden $7b,0(X) L57,!O0 
Cost Sinking SO' and 


Drifting 100' 
Total Cost


63,000 
U9,000


63000 
22O500


63,000 
1U3,OCk) 


Total Time 6.5 m.nthe 5.5 months 6.0 months


The above estimates are based on present wages, prices and availability 
of men and equipment, on our general Icnowledg. of the area corsrn.d, and they 
were pepered o very short notice, L J. Long3'ear Coany reserves fresdcs 
of action in any fnthre negotiations conoering this work. 


While we are not tamili with all r.quirementa of this works we cannot 
help wondering if a sample of, say, 100 tons, taken from five or six ]." holes, 
might be satisfactory. We think that good core samples of bedrock might be 
taken by shot drill while overburden would be penetrated by churn drill. 
Samples could, of course, be taken at various points as desired, and the holes 
might later be used in initial devatering prior to mttdng, We think th. cost 
of this work might be -in the order of $90,000.00. 


I hope this information will be of use to, you, and riain 


Sincerely, 


K. j&.dLO!0TEAR COWANI 


RLL;.e


	


	 R. L. Loo4ouraw, Ilanager, 
Mine Contaoting Department 


c.c, D. U. Davidson 
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ORI 
SIIAPT 8INRINO


MINING ENGINEERS 
MINING REPORTS 
MANUrACTuRE0F	 GENERAL OFFICE 
DIAMONO DRILLS 
AND SUPPLIES	


FOSHA TOWER 


MIN N EAO LIS 2, MINNSOTA 


ugust 2, 19S1 


Mr. J. G. Poore 
Foley Brothers Inc. 
New York Building 
St. Paul 1, Minn. 


Dear Mr. Poore: 


In accordance with our coavereaticn of yesterday, we are pleased to 
submit below our estimate..proposal covering your contemplated exploratory drilling 
program which is to be carried out in Sections 23 and 27, 148-27, Aitkin County, 
Minnesota.


We understand that the work, as now planned, will consist of the drilling 
of a series, of vertical holes, varying from 250' to 1400' in depth, and comprising 
a tots]. of 14,OOO' of diamond drilling, and 8,000' of Mesabi type churn drilling; 
that the sizes of the diamond drill holes required may be NX, BX, AX and El. 


For this work we propose to furnish bro Longyesr Gasoline Driven Diamond 
Core Drills, together with all the accessory equipment required to accomplish the 
work as now planned. We further propose to furnish all labor, power and materials 
and equipment as	 be required for the complete performance of the work. W. 
also propose to furnish competent drill crews so as to operate The drills on a 
single or double-shift basis, depending upon the availability of competent drill 
operators.


We will carry public liability insurance covering personal injury and 
property damage; Workmen's Compensation, Old Age Benefit, Unemployment and any 
other insurance on our employees required by state or federal laws; also, al],.. 
risk insurance on the drilling equipment protecting against loss by theft, fire, 
flood, land-slides and other similar hazards. Certificates showing the coverage 
referred to will be furnished if desired. 


Based upon the conditions as outlined above, we quote as follows: 


Overburden drilling, Vertical holes 


O to 100' in depth, measured from the collar of the hole	 $•i	 per ft. 
100 to ØØ "	 "'	 ditto ...........	 6.So *	 ft 
200 to 300w "	 "	 ditto ...........	 7.2	 "	 "


Diamond Core Drilhin$ 
0 to 500' in dóp+2i, measured from the collar of the hole 


EX site core,	 7/8" in diameter •......................... 6.o 
A	 "	 "	 1.3/8" "	 "'	 •......................... 7.00 ft! 


BX "	 "	 3...5/8" "	 fl	 •......................... 7.SO t 	 n 


NI "	 '	 2-1/8" "	 "	 8.00 
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)&esabi Churn Drilling (3W diameter hole) 
0 to 500' in depth, nmasured from the collar of the hole .......... $6.00 per ft. 


Advancing casing through ledge material when accomplished 
either by blasting or reaming •. •.........•...................... 2.75 " 


Building access roads to drilling Bite when required .................... 6.50 p.r horn' 


Drill hole survey tests •••.•.•....••••s••.••s•••.•••.•....•••..... 	 6.00 ' 


Delays for your convenience or for which you are responsible •,......... 6.00 


In addition to the foregoing, it is agreed that the following ite will 
apply to the above quoted drilling rates only, it being understood that these 
charge. are based upon the cost of supplying water to drill holes from the various 
sources of water supply. 


Water supply allowance for drill holes where water is obtainable within 
]5OO of drill hole location ................................]50 per ft. drilisé 


Water supply allowance for drill hole. which are in excess of 
1500', but not more than 3000 ft. from an adequate source 
of water supply ,.	 •• •• •• •• s .•,..• ... •••••• ••.•. . . .. .25# per ft. drii].edl 


Water supply allowanc, for drill holes which are in excess of 
3000', but not more than liSOO ft. from an adequate source 
of water supply	 ...	 per ft. drilled 


Water supply allowance for drill holes which are in excess 
of I5o0'.	 ••••••••••••••••.••.••.•••••••••..•.••.......... 550 per ft. dril1ed 


Samples are to be turned over to your representative at the drill ho3.s 
locations in receptacles furnished by you. 


It is understood that the figures quoted above are bued on conditions as 
of this date, and that they are desired as a basis for appropriation of funds. 
Because of uncertainty as to when the work might be undertaken, and conditions pre-
vailing at that time, it is understood that this is not to be considered as a binding 
proposal. However, should it be decided to undertake the work, we should appreciate 
it if you would give us an opportunity, either to confirm the above proposal, or to 
make such adjustments as m be appropriate for the conditions 'at the ti the work 
is undertaken. 


Based on past experience on the Cquna Range, we would estimate that the 
average overall cost of the drilling would vary from $7.00 to $8.50 per foot. This, 
of course, would include cost of casing operations ad water supply. 


We appreciate the opportunity of discussing this work with you, and shall 
await with interest your further word.


.L OUL"O V	 TIULy, 


ID;es	 W. Davenport, 
General Uanager
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UNITED STATES OF AMERICA 

DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS ADMINISTRATION 


EXPLORATION PROJECT CONTRACT1 


It is agreed this ------------------day of ---------------------------------------------, 195k, between the United States of America, acting 
through the Department of the Interior, Defense Minerals Administration, hereinafter called the "Government," and 2	 -he 
Uh	 n--Company------nd---Associate 


hereinafter.called the "Operator," as follows: 
1. Authority for contract. This agreement is entered into under the authority of the Defense Production Act of 1950, pur-


suant to Mineral Order 5, entitled t'Regulations Governing Government Aid in Defense Exploration Projects." 
2. Operator's property rights. The exploration project shall be conducted on that certain property situated in the State of 


----------------------------------, County of ---------Al tklfl described as follows: a	 all----Qf 
Section 23 T48N R27W 


with respect to which the Operator represents and undertakes: 


(b) That he is a lessee, in possession and entitled to possession, and the subordination agreement of the lessor is attached. 
3. Exploration project. The Operator, within -------].IHIRIY---------------days from the date of this contract shall commence 


work on a project of exploration for' -----.IVIANGANESE--------------------------; shall prosecute the work efficiently, expertly, in a 
workmanlike manner, in accordance with good mining standards, with suitable and adequate equipment, materials, and labor, all 
properly designed to bring the project to completion within a period of' ----------TWELVE.JVIONTF[S----------------from the date 
of this contract. The exploration project and the work to be performed are more fully described on Exhibit "A" attached hereto, 
which, with any maps or drawings thereto attached, is made a part of this contract. 


4. Performance of the work. The work shall be performed by the Operator, under his sole direction and control: Provided, 
That with the consent of the Government and its written approval of the contract or contracts, all or any part of the work may 
be performed by the Operator through contract or contracts with independent contractors. The Government shall have the right 
to enter and observe and inspect the work at all reasonable times, and the Operator shall provide the Government with all avail -
able means for doing so. The Government may consult with and advise the Operator on all phases of the work. 


5. Fixtures and improvements. The Operator shall devote the land and all existing improvements, facilities, buildings, instal-
lations, and appurtenances to the purposes of the exploration project without any allowance for the use, rental value, depreciation, 
depletion, or other cost of acquiring, owning, or holding possession thereof. Any additional facilities, buildings, and fixtures, to 
be purchased, installed, or erected by the Operator, with the estimated cost of each, to which the GQvernment will contribute 
currently its agreed pro rata share, are listed in Exhibit "A" attached hereto. The difference between the cost of such additional 
facilities, buildings, or fixtures, and the salvage value thereof at the conclusion of the work, shall be charged as a cost of the 
project to which the Government has contributed its pro rata share. 


6. Operating equipment. Any operating equipment to be rented, purchased, or furnished by the Operator, with the allow-
able rental, purchase price, or depreciation, as the case may be, is listed under appropriate headings in Exhibit "A" attached 
hereto. As to equipment purchased for the project, the Government will contribute its agreed pro rata share of the cost thereof 
and the difference between the cost and the salvage value at the conclusion of the work shall be charged as a cost of the project 
to which the Government has contributed its pro rata share. 


1 If sufficient space is not provided in any blank, use an extra sheet of paper and refer to it in the blank. 
2 State name, address, and nature of organization if any. 
'Give legal description or enough to identify the property. 
'Strike out the provision not applicable. 
'Name of mineral. 
6 Not in excess of 2 years. 	 16-64066-2







7. Title to and disposition of prope'rt 	 11 f	 ties, buildings, fixtures, equipment, 	 he	 s costing more than $50 
each, paid for or purchased with funds con uted jointly by the Operator and the Govern t, shall belong to the Operator and 
the Government jointly, in proportion to their respective contributions, and upon the termination of the contract, if they have any 
salvage value, shall be disposed of for their joint account unless the Government, in writing, waives its interest in any such items. 
The Government may require the dismantling, severance from land, and removal of any such items in order to realize its interest 
in the salvage value thereof, and the cost of any such removal and of the disposal of the items shall be for the joint account of the 
parties in proportion to their respective interests. 	 . 


8. Labor and supervision. An itemized schedule of labor, by numbers and classes (miners, muckers, milimen, etc.) , and of 
supervisors, by numbers and positions, with the maximum wages or salaries that may be paid to each as an allowable cost of the 
project is set forth in Exhibit "A" attached hereto. 


9. Rehabilitation and repairs. A statement of the cost of any necessary rehabilitation or repairs to put existing facilities, 
buildings, installations, and fixtures into useful and operable condition and which are to be allowed as costs of the project is 
included in Exhibit "A." 


10. Allowab'e costs of the project. The costs of the project in which the Government will participate are limited to the 
necessary, reasonable, direct costs of performing the exploration work, including the costs of materials, supplies, engineering, 
power, water, analytical work, accounting, and utilities, including items of equipment costing less than $50 each ; and the costs 
referred to in Articles 5, 6, 8, and 9, and the exhibits annexed to and referred to in this contract. Although the Government may 
pay part of the cost of new or additional facilities, structures, buildings, and equipment, only the depreciation on such items, 
computed as indicated in Articles 5 and 6, will be charged as a cost of the project. No items of general overhead, corporate 
management, interest, taxes, or any other indirect costs not expressly allowed by these provisions, or work performed or costs 
incurred before the date of this contract, shall be allowed as costs of the project in which the Government will participate. 


11. Accounts and audits. The Operator shall keep suitable records and accounts of operations, which the Government may 
inspect and audit at any time. The Government may at any time require an audit of the Operator's records and accounts by a 
certified public accountant, the cost thereof to be treated as a cost of the project. The Operator shall keep and preserve said 
records and accounts for at least 3 years after the completion of the project or the termination of this contract. 


12. Progress reports. The Operator shall provide the Government with monthly reports of work performed under the con-
tract upon forms to be provided by the Government. Each monthly progress report shall bear the certification of the Operator 
and shall constitute the Operator's invoice of costs incurred on the project during the period covered by the report. 


13. Payment to the Operator. The monthly progress report (invoice), to the extent approved by the Government, shall be 
processed for payment by the Government. Payment shall be made in the amount of ----- percent of the approved costs incurred; 
Provided, That the aggregate total of all sums paid by the Government under this agreement shall not exceed $18750.Qt.QQ, 
which is 15-----------percent of the agreed estimated total cost of this project, $2OQQQQ. 


14. Final reports by Operator. Upon completion of the project or termination of this contract, the Operator shall provide 
the Government with a comprehensive geologic and engineering.report, including an estimate of ore reserves, to the best of his 
ability. Four copies of all reports shall be furnished to the. Government. 


15. Repayment by Operator. If, upon the completion of the exploration project or termination of the contract, the Govern-
ment considers that a discovery or development has resulted from the work from which commercial production of ore may be 
made, the Government, within 6 months thereafter, shall so certify to the Operator, particularly describing and delimiting its esti-
mate of the discovery or the development. Thereafter, if and as ore is produced as a result of such discovery or development, the 
Operator and his successor in interest shall be and become obligated to pay to the Government a percentage royalty on the net 
smelter returns or other net proceeds realized from such ore, concentrates, or metal produced within ten (10) years from the date 
of this contract, until the total amount contributed by the Government, without interest, is fully repaid or said 10 years have 
elapsed, whichever occurs first, as follows: 


Of net smelter returns or other net proceeds not in excess of eight dollars ($8.00) per ton of ore: One and one-half 
(1) percent. 


Of net smelter returns or other net proceeds in excess of eight dollars ($8.00) per ton of ore: One and one-half (1,) 
percent, plus one-half (') percent for each additional full fifty cents ($0.50) in excess of eight dollars ($8.00) per ton of 
ore, but not in excess of a maximum of five (5) percent. 


This obligation to repay from net returns or proceeds shall be and remain a claim and lien upon the mineral deposit which is the 
subject of the exploration project and upon any production resulting from such discovery or development, in favor of the Gov-
ernment, until fully paid, or until said 10-year period has elapsed; and this claim and lien and the Government's right to repay-
ment shall survive any termination of the contract, whether by completion of the exploration project or otherwise. This article 
is not to be construed as imposing any obligation on the Operator or his successor in interest to produce ore from any such discovery 
or development. 


16. No assignment of contract. Without the written consent of the Government, the Operator shall not assign or otherwise 
transfer or hypothecate this contract or any rights thereunder. 


17. Termination and completion. The Government may, at any time, by written notice to the Operator, terminate this con-
tract: (a) If the Operator fails to provide his share of the money necessary to prosecute operations pursuant to the terms of the 
contract • (b) if the Operator, in the opinion of the Government, fails to prosecute operations pursuant to the terms of the con-
tract; or (c) if in the opinion of the Government, operations up to the time of the notice have not indicated the probability of 
making any worthwhile discovery and in the opinion of the Government further operations are not justified. Upon the comple-
tion of the project or any termination of the contract the Operator shall render to the Government a full and final accounting of 
his operations under the contract and his expenditures of money; shall dispose of any unused materials, supplies, and equipment 
for the joint account of the Operator and the Government in the proportion of their respective interests; and shall pay to the 
Government its pro-rata share of any money remaining. 


Executed in sextuplicate the day and year first above written. 
The Utah Construction Company	 THE UNITED STATES OF AMERICA 


and Associates 
(Operator)	 By__________________________________________________________________________ 


By----------------------------------------------------------------------------
U. S. GOVERNMENT PRINTING OFFICE	 i6-84066-2







6 August 1951 


EXPLORATION PROJECT CONTO1 


IIBIT 


It is proposed to utilize a supply of low grade mangani-
ferous material occuring on Section 23-T48N R27W, in Aitkin County, 
Minnesota. The mineral aDparently occurs in a syncline whose axis is 
approximately SW-NE. Churn and diamond core drilling indicate a 
probable ore body roughly rectangular, about 1.000' wide, and from 
5000' to 6000' long. The thickness of mineralization varies from 150' 
to 250' , but the thicker portions contain leaner streaks, which brinq 
the average more nearly to 150' . This indicates a probable tonnage 
of 62,000,000. With an average content of recoverable manganese of 
3%, this shows the possibility of extracting some 190,000,000 long 
ton units of manganese. 


Preliminary ore dressing work by three independent labora-
tories demonstrates that greater than 80% manganese recovery is pos-
sible when concentrating 4.5% ore to 20%. There should be no diffi-
culty in achieving a similar result even with the grade of the ore 
falling to nearly 3%. This is due to the unusual characteristic of 
the formation, wherein the gangue exists chiefly as a very fine clayey 
material which may be washed away. Further refinement is then effected 
by gravity separation, such as sink-float. 


The area is prfect1y flat, and the overburden consists Of 
sandy loam, clay, gravel and boulders to a depth of 130' over the en-
tire ore body. Because of this thickness of . overburden, open pit 
mining operations must be carried out on a large scale to be economi-
cal.


With a proposed leaching plant designed for a yearly pro-
duction of .10,000,000 long tori units of mangtnese as a 61% manganese 
sinter, and assuming 350 working days per year in the leaching plant 
and 300 working days in the mine, ore production would be 11,000 long 
tons per 24 hours. 


Owing to the depth of overburden, the only means of samplinc 
the ore has been through . some 40 churn-drill holes and 7 diamond coreS-
drill holes. These shov' the undoubted existence of an enormous quan-
tity of potential ore, but information on ore dressing and on the 
actual quality of ore which could be mined is needed. 


In order to prove further the extent of the ore body it will 
be necessary to drill more holes. It is estimated that about 40 more 
holes should be drilled. Because equipment procurement entails a long 
delay, and because the large capital outlay magnifies the conequence 
of errors in calculations, it is considered desirable that run of mine 
samples, rather than drill cores or sludge, be obtained for ore dres-
sing work. When it is mentioned that. the ore dressing will probably 
entail the expenditure of about $1,000,000, and the leaching and 
sintering plant about $16,000;,000, it can readily be seen that the 
sinking of an exploratory shaft for sample mining is amply justified. 


The undertaking of these exploration measures and ore dres-
sing research is felt to be highly desirable. It is estimated that a 
saving in plant cost of about 33% may be achieved by this work. The
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Exploratory
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Exploration
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?ezing method) 
drifts


The plan wouldSll 
mining of samples, 
plant design.


for a period of about	 year for exploration,

and information gathering for the most economical 


EXPLORATION WORK 


Approximately 40 holes are to be drilled to explore further 
the full extent of the ore body, and to determine its limits. Pre-
vous drilling indicates the apparent axis of the ore body, and drawing 
E-2, which forms a part of •Exhibit "A fl shows a system of cross sections 
set up on 500 ft. centres. The first few holes are shown, to indicate 
where drilling will commence, but the majority of the holes will be 
planned from the findings of preceding holes. 


The drilling is to be divided between Mesabi type churn 
drilling, where unusual precautions are used to secure representative 
samples, and diamond core drilling for structural correlation. The 
core drilling will constitute one-third of the total footage. 


The ore material differs from any now mined in composition 
and general character, and while cores have been obtained, and more 
are to be produced, more exact knowledge than can be had from cores 
is essential to evaluate fully the recovery obtainable and the 
general feasibility of handling. To state this in another way, the 
mineral is not suff.iciently comparable to anything now being handled 
in milling practice, and larger amounts must be examined and tested 
to evaluate the mineral as an ore. To do this, a temporary shaft of 
minimum dimensions is to be sunk through 150 ft. of overburden and 
into the mineral body about fifty feet. From the foot of the shaft a 
small drift is to be driven in both directions at right angles to the 
apparent axis of the formation. The drifting will permit close ex-
amination of the rock in place, and the spoil will afford ample 
material for thorough testing and examination. 


Previous drilling experience on the property has shown the 
feasibility of using both churn and diamond core drills for explora-
tion, and the two estimates from well-established drilling contractors 
re considered very reliable. 


The area in which this property is situated is known locally 
the u big swamp u , and provision for handling wet ground by the freezing 
method is made in the estimatEd cost for shaft sinking. A survey of 
methods indicates this to be the most economical method, and the 
estimate attached agrees with estimates made by others. 


A recapitulation of drilling and sinking costs is as follows: 


Completion Time	 Cost 
(from date of approval) 


4 mo. 
$7.00/ft.	 $ 56,000.00 


$8.00/ft.	 32,000.00 


	


8 mo.	 120,000.00 


	


12 mo.	 36,000.00 
000.00 


$250,000.00







ATKINS -WALKER COMPANY

DiAMOND ANI) CHURN DRILL CONTRACTORS 


ALWORTH BUILDING 
DULUTH 2, MINN.


August 2, 1951 


Mr. 3. G. Poorç Manger 
Foley Bros., Inc. 
900 New York Building 
St. Paul, Minnesota 


Dear Mr. Poorg-


We have outlined below a detailed estimate of the cost of 
8000 feet of churn drilling and 4000 feet of core drilling in Sec. 
2 3-48N..27w in Aitkin County, Minnesota. 


We have drilled in this section for the Hanna Coal & Ore 
Corporation and also for the U. S. Bureau of Mines so I think you 
can definitely rely on our estimated cost of the proposed drilling. 
Our detailed estimate follows: 


Churn drilling in Surface overburden - - $	 6.00 per ft. 
Churn drilling in Ledge, including 
casing --------------------------- .so " " 


Diamond core drilling using art NX bit 	 10.00 " " 
Reaming for casing when necessary - - 	 3.50 " " 
Blastitig down casing in Ledge	 2.50 " 
Cementing, when necessary ------- 	 65.00 per shift 
Road building and snow removal 	 At cost 
irnish1ng water to the drills in the 
winter season from a djstenoe of more 
than 500 feet.Qperation Steam pump station'-2'5.O0 per shift 


Based on the above detailed drilling estimate of cost, the 
totals will approximate 'as follows: 


8000 ft. of churn drilling ---------* 56,000.00 
4000 ft. of diamond drilling with NX bits - 40,000.00 
! casing holes in ledge necessary to se-


cure accurate core and sludge samples, 
for a total of 4000 ft.-------------------10,000.00 


Estimated cost of road building, preparing. 
drill locations and maintenance of pump 
station to furnish water to drills during 
the winter season -------------------6,000.00 


The above figures are exclusive of engineering, assaying, 
care and disposition of core and sludge samples, which, in the pre-
vious drilling, was handled by the Hanna Company and the U. S. 
Bureau of Mines. 


The reason we have figured on the use of NX bits for 
diamond drilling is because the smaller sizes of bits, such as BX 
and AX, will not give adequate core recovery.







Mr. 3. C. Poor	 2-	 8/2/51 


Trusting that the above figures will give you an indica 
tion of the total cost of the dr.11ing program you have outlined, 
we are


Very truly yours, 


A'flCINS-W ER MPANY 


SEA :MCB
	 By	


Presiden







S	 S 
DIAMOND DRILLING 
SHAPT eIP4RINO MINING ENGINEERS 
MINING REPORTS 
MANUFACTUREOF	 GENERAL OFFICE 
DIAMOND DRILLS 
ANO SUPPLIES	


FOSI4AV TOWER 


MIN N EAO LIS 2, MINNESOTA 


August 2, 195]. 


Mr. J. G. Poore 
Foley Brothers Inc. 
New York Building 
St. Paul 1, Minn. 


Deer Mr. Poore: 


In accordance with our comversatian of yesterday, we are pleased to 
submit below our estimateproposal covering your contemplated exploratory drilling 
program which is to be carried out in Sections 23 and 27, 148-27, Aitkin County, 
Minnesota.


We understand that the work, as now planned, will consist of the drilling 
of a series of vertical holes, varying from 250' to L0O' in depth, and comprising 
a total of 14,000' of diamond drilling, and 8,000' of Mesabi type churn drilling; 
that the sizes of the diamond drill holes required may be NX, BX, AX and El. 


For this work we propose to furnish txo Longyear Gasoline Driven Diamond 
Core Drills, together with all the accessory equipment required to accomplish the 
work as now planned. We further propose to furnish all labor, power and materials 
and equipment aS m' be required for the complete performance of the work. W. 
also propose to furnish competent drill crews so as to operate the drills on a 
single or double-shift basis, depending upon the availability of competent drill 
operators.


We will carry public liability insurance covering personal injury and 
property damage; Workmen's Compensation, Old Age Benefit, Unemployment and any 
other insurance on our employees required by state or federal laws; also, al],. 
risk insurance on the drilling equipment protecting against loss by theft, fire, 
flood, land-slides and other similar hazards. Certificates showing the coverage 
referred to will be furnished if desired. 


Based upon the condition8 as outlined above, we quote as follows: 


Overburden drilling, Vertical holes 


O to 100' in depth, measured from the collar of the hole ........... $5.75 per ft. 
100 to OØ "	 "	 ditto ...........	 6.50	 if 
200 to 3OO "	 "	 ditto ...........	 7.25 "


Diamond COre Drill 
o to 500' in dèpth measured from the collar of the hole 


EX size core,	 7/8"' in diameter .......................... 6.50 per fb. 
AX "	 "	 1-1/8" "	 7.00 
B! "	 "	 1-5/8" "	 7.50 " 
NI	 "'	 2-1/8" "	 "	 8.00 " 







I	 ft 


August 2, 1951 


Foley Brothers Inc. - 


Uesabi Churn Dril1 ing (3 diameter hole) 
o to 00' in depth, naamed from the collar of the hole .......... $6.00 per ft. 


Advancing casing through ledge material w!n accomplished 
either byblasting or reaming ••,•••••.•...••.s............s....•s 2.75 I.	 W 


Building access roads to drilling site when required .................... 6,50 per how 


Drill hole survey tests •..........e.....................,............... 6.00 •' 


Delays for yoin convenience or for which you are responsible ............ 6.00 


In addition to the foregoing, it is agreed that the following iteme wifl 
apply to th. above quoted drilling rates only, it being understood that these 
charges are based upon the coat of supplying water to drill holes from the various 
sources of water supply, 


Water supply allowance for drill holes where water is obtainable within 
iS00 of drill hole location ..............................l5O per ft. drilled 


Water supply allowance for drill holes which are in excess of 
i$00', but not more than 3000 ft. from an adequate source 
of water supply	 per ft. drilled 


Water supply allowanc, for drill holes which are in excess of 
3000', but not more than 1500 ft. from an adequate source 
of water supply	 to per ft. drilled 


Water supply allowance for drill holes which are in excess 
of liSOO'.	 SØ per ft. drilled 


Samples are to be tw'ned over to your representative at the drill hole 
locations in receptacles furnished by you. 


it is understood that the figires quoted above are based on conditiàna as 
of this date, and that they are desired as a basis for appropriation of funds. 
Bcause of uncertainty as to when the work might be undertaken, and conditions p 
vailing at that time, it is understood that this is not to be considered as a binding 
proposal. However, should it be decided to undertake the work, we should appreciate it if you would give us an opportuni, either to confirm the above proposal, or to 
ma)cs such adjustments as m be appropriate for the conditions at the ti th, work 
is undertaken, 


Based on past experience on the Cvyuna Range, we would estimate that the 
average overall cost of the drilling would vary from $7.00 to $8.50 per foot. This, 
of course, would include cost of casing operations amd water supply. 


We appreciate the opportunity of discussing this work with you, and shall 
await with interest your further word.


Yours very truly, 


WD;es	 W, Davenport, 
General Manager
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lc I 'L 
OsAMONO ORILLINO


- 8RAPT 0INPING	 - 


MINING ENGINEERS 
AMONOOLLG	 GENERAL OFF$CE 


AwO SUPPLIES	
FOSI4A'. 


M INN E A O L19 2 Ml NN ESO-T-A 


august 2, 1951 


Mr. J. G. Poore 
Foley Brothers Inc. 
New York Building 
St. Paul 1, jtn0 


Dear Mr. Poorer


Shaft for Managnese Eloration 


Conforming with your reque8t of yesterday, I am 8 ending herewith our estimates. of the time and cost of sinking a shaft on the site you mentioned about 6 miles north of Aitkin, Minnesota0 


We understand that the only purpose of sinking this shaft Is to obtain a 1200 ton sample. of bedrock at the site chosen, and that the shaft may be aUowed to cave or fill after this 8 ample is extracted We asaume that this sample might be logically taken from a shaft of 8 feet inside diameter, sunk 50 feet into bedrock, with one or more 8' x 10' drifte run 
from the shaft bottom for a tot a]. of about 100 feet0 


We understand that the location is In or near a part of the 'big swamp" and that ground is likely to be saturated from surface down; pumped water might have to be piped some distance to prevent return0 We have assumed that work might be scheduled to avoid interference from floods. 


In estimating, we have assumed that a good access road would be provided, but that the contractor would furnish all labor, supervision, 
equipment, *ateria]. and supplies, including power, and pay a].]. obligatory 
taxes and insurance, as well as his overhead and profit f or the work, in cluding mobilization and cleanup. 


We have considered three possible means of undertaking the work: 
A. By dewatering from possibly four large churn drill holes with deep well 


pumps. There is an element of uncertainty in this that could be re.. 
duced by study of the overburden 0 Information gaixd in pumping might 
be of value in foxinlating mining plans and estimates0 


B. By drop shaft. We consider this method subject to some imdertainty 
until sea]. has been made to bedrock. As in "A", a further study of the overburden would help reduce the uncertainty0







Auat 2, 19S1 


Foley Brothers, Inc. #2 


C.	 By freezing the overburden aM keeping it frozen till work in bedrock 
is coniplote. We regard this method as entirely applicable. 


For work under these three methods, our eatites are as foUs: 


A. Dewaterin4 B. Drop Shaft C. Fressin,g 
Cost through 150' )verburden 517b,000 l57,00 
Cost Sinking 50' and 


Drifting 100' 
Total Coat


63,000 
29,d00


63 000 
250O


63,000 
l3,O 


Total Time 6.5 mnthe 5.5 months 6,0 months


The above estimates are based on present wages, price. and av*ilsbilitr 
of men and equipment, on our general }aicwledgs of the ares cori,irned, and they 
were prepared om very short notice. !. J. Lon'ear Coany reserves frdcm 
of action in any futhre negotiations concertng this work. 


While we are not famuli with all requirements of this works we cannot 
help wondering if a sample of, sa', 100 tons, taken from five or six l" holes, 
might be satisfactory. We think that good core samples of bedrock might bs 
taken by shot drill wbile overburden would be penetrated by churn drill. 
Samples could, of course, be taken at various points as desired, and the holes 
might later be used In initial dewatering prior to mining. W• think the cast 
of this work might be in the order of $90,000,00. 


I hope this information will be of use to you, and rem.4n 


Sincerely, 


RLL;es


E.	 O?CTEAR C0ANI 


t. Loof)Sourow, Manager, 
Mine Contaoting Department 


c.c. D. U. Davidson 
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THE UTAH CONSTRUCTION COMPANY 
BALANCE SHEET—OCTOBER 31, 1950 


.	
ASSETS .	 LIABILITIES 


CURRENT ASSETS : CURRENT LIABILITIES : 	 . 


Cash---------------------------------------------------------------------------------------------------------- $ 2,167,376.33 Current installments of long-term notes and contracts 
------------------------------------ payable—due within one year 355,242.75 . 


Receivables— .	 Accounts payable-
Estimates----------------------------------------------------------------------------------------------
Retained	 percentages--------------------------------------------------------------------------


- 
$3,746,2S.53 


784,8O.27
Trade---------------------------------------------------------------------------------------------------- i 119892.25 


' 
Other--------------------------------------------------------------------------- 525,409.29 5,056,470.09 Jtner-------------------------------------------------------------------------------------------------------- 251,911.17	 1,371,803.42 


Unbilled costs on work in progress--------------------------------------------------- 509,819.43 Advances received on construction contracts 740,000.00 


Inventories priced at the lower of cost or market— Accrued liabilities— -	 . 
-----------------------------------------•	 Construc'tion materials and supplies $	 941,292.03 Salaries	 and	 wages---------------------------------------------------------------------------- $	 310,696.90 


---------------------------------------------------------------------Iron ore and coal 73,506.46 1,014,798.49 General	 taxes an(l miscellaneous-------------------------------------------------- 267,031.46 


TOTAL CURRENT ASSETS $ 8,748,464.34 Current portion of Federal income taxes------------------------------------ 1,500,000.00	 2,077,728.36 


- TOTAL CURRENT LIABILITIES $ 4,544,774.53 
OTHER ASSETS: LONG-TERM LIABILITIES• 


Investment in joint ventures---------------------------------------------------------------- $2,587,331.23
Bank loans 3%—due December 31, 1951—


Buildings and facilities on construction projects, less reserve Secured by proceeds of stocks of certain non-controlled 
-------------------------------------------for amortization of $837,384.26 309,615.07 companies------------------------------------------------------------------ $	 725,820.00 


Prepaidroyalties.................................................................................... 104,671.61 Unsecured-------------------------------------------------------------------------------------------- 1,050,000.00 
Other prepaid expenses and miscellaneous...................................... 157,164.71 3,158,782.62 $ 1,775,820.00 


Non-current portion of 3'/2% bank loan—- 
INVESTMENTS IN OTHER COMPANIES, at cost (which, payable in quarterly installments of at least $45,000.00 585,000.00 


in the aggregate, is less than estimated liquidating value) : Non-current installments of note and contracts payable for 
Capital stocks of non-controlled companies	 (proceeds of ---------------------------------------------------------------------------coal lands 358,485.50 


-------------------certain stocks pledged to secure bank loan) $	 812,641.03 Non-current portion of accrued Federal income taxes (appli-
Capital	 stocks and receivables of wholly-owned foreign cable to recorded income from joint ventures not taxable - 


.......................................................................subsidiaries 719,318.14 1,531,959.17 until subsequent years)---------------------------------------------------- 227,356.63	 2,946,662.13 
RESERVE FOR CONTINGENCIES—


PROPERTY, PLANT AND EQUIPMENT: PRIOR YEARS' FEDERAL INCOME TAXES 500,000.00 


Reserves for CAPITAL STOCK ANI) RETAINED EARNINGS: • 
Depreciation Capital stock, par value $10 per share—


Classification	 Cost	 and Amortization Net Authorized-175,510 shares 


•	 Land	 ($33,800.00), buildings Issued and outstanding-175,507.5 	 shares.................................. $ 1,755,075.00 


---------------and improvements 	 $	 240,119.50	 $	 34,610.06 $	 205,509.44 Earnings retained in the business, exclusive of amounts capi- 
Coal lands and leases................799,134.89 	 50,764.19 748,370.70 talizecl	 ($7,244,925.00	 not available for dividends under


- 


Plant and facilities on mining 
roects	 1 653 853 44	 751 799 34 . 902 054 10 


'


bank loan agreement)-
Balance, October 31,	 1949----------------------------$ 8,143,750.21 


------------------------	 - -- , 
Equipment	 --------------------------------8,591,993.76 	 3,985,436.18 4,606,S,7.D8


Add—Net profit for the year 2,364,384.71 - 


Furniture and fixtures............112,966.22	 60,234.07 52,732.15
$10 508 13492 


Deduct—Dividends paid in cash 
$11,398,067.81	 $4,882,843.84 $6,515,223.97 6,515,223.97 --------------------($264,588.75) and property 300,216.48 10,207,918.44	 11,962,993.44: 


$19,954,430. 10 $19,954,430.10


To THE BOARD OF DIRECTORS OF 
THE UTAH CONSTRUCTION COMPANY:	 . .- - 


We have examined the balance sheet of THE UTAH CONSTRUCTION COMPANY (a Utah Corporation) as of October 31, 1950, and the related statement 
of profit and loss for the fiscal year then ended. Our examination was	 e in	 dance with generally accepted auditing standards, and accordingly inL 
cluded such tests of the accounting records and such other auditing pr 	 ures a	 considered necessary in the circumstances. 	 - 


In our opinion, the accompanying balance sheet presents fairly the financial position of THE UTAI-I CONSTRUCTION COMPANY as of October 31, 1950, 
and was prepared in conformity with generally accepted accounting principles applied on a basis consistent with that of the preceding year.	 - 


San Francisco, California	 ARTHUR ANDERSEN & CO. 


December 28, 1950
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THE UTAH CONSTRUCTION COMPANY 
BALANCE SHEET—OCTOBER 31, 1950 


ASSETS LIABILITIES 
CURRENT ASSETS :


$ 2,167,376.33


CURRENT LIABILITIES : 


Current installments of long-term notes and contracts Cash-----------------------------------------------------------------------------------------------------------
. payable—due within one year--------------------------------------- 355,242.75 


Receivables— Accounts payable-
Estimates---------------------------------------------------------------------------------------------. 
Retained percentages --------


$3,74o,25.53 Trade---------------------------------------------------------------------------------------------------- 1,119,892.25 


5,056,470.09 Other--------------------------------------------------------------------------------------------------------251,91 1.17	 1,371,803.42 


Unbilled costs on work in progress--------------------------------------------------- (o Q1O A2 ,	 -
Advances received on construction contracts -	 - 74000000 ,	 - 


.	 . .	 Inventories priced at the lower of cost or market—
- 


Accrued liabilities-- 
.............................................:	 Construction materials and supplies $	 941,292.03 Salaries	 and	 wages----------------------------------------------------------------------------- 310,69690 


-------------------------------------------------------------------------Iron ore and coal 73,506.46 1,014,798.49 General	 taxes	 and miscellaneous--------------------------------------------------- 267,03L46 


TOTAL CURRENT ASSETS $ 8,748,464.34 Current portion of Federal income taxes------------------------------------ 1,500,000.00	 2,077,728.36: 


TOTAL CURRENT LIABILITIES $ 4,544,77453 
OTHER ASSETS: LONG-TERM LIABILITIES: 


Investment in joint ventures---------------------------------------------------------------- $2,587,331.23
Bank loans 3%—due December 31, 1951—


Buildings and facilities on construction projects, less reserve Secured by proceeds of stocks of certain non-controlled 
- - --- - - -------- - - - -------- -----------------------for amortization of $837,384.26 309,615.07 companies-------------------------------------------------- $	 725,820.00 


Prepaidroyalties------------------------------------------------------------------------------------ 104,671.61 Unsecured--------------------------------------------------------------------------------------------- 1,050 000.00 
Other prepaid expenses and miscellaneous-------------------------------------- 157,164.71 3,158,782.62 $ 1,775,820.00 


Non-current portion of 3'/2% bank loan—
INVESTMENTS IN OTHER COMPANIES, at cost (which, payable in quarterly installments of at least $45,000.00 585,000.00 


in the aggregate, is less than estimated liquidating value) : Non-current installments of note and contracts payable for 
Capital stocks of non-controlled companies	 (proceeds of ---------------------------------------------------------coal lands 358,485.50 


------------------certain stocks pledged to secure bank loan) $	 812,641.03 Non-current portion of accrued Federal income taxes (appli-
Capital	 stocks	 and receivables of wholly-owned foreign cable. to, recorded income from joint ventures not taxable 


----------------------------------------------------------------------------------subsidiaries 719,318.14 1,531,959.17 until subsequent years)--------------------------------------------- 227,356.63	 2,946,662.13 
RESERVE FOR CONTINGENCIES—


PROPERTY PLANT AND EQUIPMENT: PRIOR YEARS' FEDERAL INCOME TAXES 500,000.00 
Reserves for CAPITAL STOCK AND RETAINED EARNINGS: 
Depreciation Capital stock, par value $10 per share—


Classification	 Cost	 and Amortization Net Authorized-175,510 shares 	 - 


Land	 ($33 800.00)	 buildings Issued and outstanding-1/5,507.s	 shares..................................
- 


$ 1,7s5,075.00 
---------------and improvements	 $	 240,119.50	 $	 34,610.06 $	 205,509.44 Earnings retained in the business, exclusive of amounts capi-


Coal lands and leases----------------799,134.89 	 50,764.19 748,370.70 talized	 ($7,244,925.00	 not available for dividends under 
-	 - Plant and facilities on mining 	 -	 -	 --	


. projects	 ------------------------------l,63,8D3.44 nr	 r,i i
bank loan areernent)-


Balance, October 31,	 1949----------------------------$ 8 143 750.21 
----------------------- - 


Equipment	 --------------------------------8,591,993.76	 3,985,436.18
'	


.- 
- 


4,606,5s7.s8
Add—Net profit for the year 2,364384.71 , 


Furniture and fixtures............112,966.22	 60,234.07 52,732.15
$10508 13492 


Deduct—Dividends paid in cash	 '	 '	 - 
$11,398,067.81	 $4,882,843.84 $6,515,223.97 6,515,223.97 ---------------------($264,588.75) and property 300,216.48 10,207,918.44	 11,962,993.44 


$19,954,430.10 $19,954,430.10


To THE BOARD OF DIRECTORS OF 
THE UTAH CONSTRUCTION COMPANY:	 -	 :' 


We have examined the balance sheet of THE UTAH CONSTRUCTION COMPANY (a Utah Corporation) as of October 31, 1950, and the related statement 
of profit and loss for the fiscal year then ended. Our examination wa 	 de in	 dance with generally accepted auditing standards, and accordingly in-
cluded such tests of the accounting records and such other auditing pr 	 ures a	 considered necessary in the circumstances. 


In our opinion, the accompanying balance sheet presents fairly the financial position of THE UTAH CONSTRUCTION COMPANY as of October 31, 1950, 
and was prepared in conformity with generally accepted accounting principles applied on a basis consistent with that of the preceding year. 


• San Francisco, California	 ARTHUR ANDERSEN & CO. 


December 28, 1950
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THE UTAH CONSTRUCTION. COMPANY 
BALANCE SHEET—OCTOBER 31, 1950 


ASSETS LIABILITIES . 


CURRENT ASSETS : CURRENT LIABILITIES :	 • 


Cash........................................................................................................... $ 2,167,376.33 Current installments of long-term notes and contracts 


. .............................................payable—due within one year $	 355,242.75 
Receivables— 


Estimates $3,746,255.53
Accounts payable-


..............................................................................................
Retained	 percentages.......................................................................... 784,8O.27


Trade.................................................................................................... $ 1,119,892.25 


........................................................................Other 525,409.29 5,056,470.09 L'ther........................................................................................................ 231,911.17	 1,371,803.42 


Unbilled costs on work in progress................................................... 509,819.43 Advances received on construction contracts 740,000.00 


Inventories priced at the lower of cost or market— Accrued liabilities— . 


............................................Construc'tion materials and supplies $	 941,292.03 Salaries	 and	 wages............................................................................ $	 310,696.90 
.........................................................Iron ore and coal 73,506.46 1,014,798.49 General	 taxes	 and miscellaneous.................................................. 267,031.46 


TOTAL CURRENT ASSETS $ 8,748,464.34 Current portion of Federal income taxes.................................... 1,500,000.00	 2,077,728.36 


TOTAL CURRENT LIABILITIES $ 4,544,774.53 
OTHER ASSETS:


LONG-TERM LIABILITIES• 
Investment in joint ventures................................................................ $2,587,331.23


Bank loans 3%—due December 31 1951—
Buildings and facilities on construction projects, less reserve Secured 'by proceeds of stocks of certain non-controlled 


......................................for amortization of $837,384.26 309,615.07 companies............................................................ $	 725,820.00 
Prepaidroyalties.................................................................................... 104,671.61 Unsecured............................................................................................ 1,050,000.00 
Other prepaid expenses and miscellaneous...................................... 157,164.71 3,158,782.62 $1,775,820.00 


Non-current portion of 3'/2% bank loan—
INVESTMENTS IN OTHER COMPANIES, at cost (which, payable in quarterly installments of at least $45,000.00 585,000.00 


in the aggregate, is less than estimated liquidating value) : Non-current installments of note and contracts payable for 
Capital stocks of non-controlled companies	 (proceeds of ....................................................................coal lands 358,485.50 


..................certain stocks pledged to secure bank loan) $	 812,641.03 Non-current portion of accrued Federal income taxes (appli -
Capital	 stocks and receivables of wholly-owned 	 foreign . cable to recorded income from joint yentures not taxable 


.............................................................................subsidiaries 719,318.14 1,531,959.17 .	 until subsequent years)................................................. 227,356.63	 2,946,662.13 
• RESERVE FOR CONTINGENCIES—
PROPERTY, PLANT AND EQUIPMENT: PRIOR YEARS' FEDERAL INCOME TAXES .	 500,000.00 


Reserves for CAPITAL STOCK AND RETAINED EARNINGS: 
Depreciation . Capital stock, par value $10 per share—


Classification	 Cost	 and Amortization Net Authorized—i 75,510 shares 


Land	 ($33,800.00),	 buildings	 . . Issued and outstancling-175,507.5	 shares.................................. $ 1,,755,075.0O 


and improvements ...............$ 	 240,119.50	 $	 34,610.06 $	 205,509.44 Earnings retained in the business, exclusive of amounts capi-
Coal lands and leases................799,134.89 	 ,50,764.19 748,370.70 talized	 ($7,244,925.00	 not available for (lividends under 


Plant and facilities on mining 
roects	 1 653 853 44	 751 799 34 


.
902 054 10 


.


bank loan agreement)-


.......................
Balance, October 31,	 1949............................$ 8,143,750.21 .	 .	 .. 


Equipment	 ................................8,591,993.76	 3,985,436.18 4,606,57.8
Add—Net Profit for the year 2,364,384.71 - 


Furniture and fixtures............112,966.22 	 60,234.07 52,732.15
$10 508 134 92 


Deduct—Dividends paid in cash 
$11,398,0681	 $4,882484 $6,515,223.97 6,515,223.97 ......................	 ($264,588.75) and property 300,216.48 10,207,918.44	 11,962,993.44. 


$19,954,430.10 $19,954,430.10


To THE BOARD OF DIRECTORS OF	 . 
TI-IE UTAH CONSTRUCTION COMPANY: 	 . 


We have examined the balance sheet of THE UTAh CONSTRUCTION COMPANY (a Utah Corporation) as of October 31, 1950, and the related statement 
of profit and loss for the fiscal year then ended. Our examination was made in accordance with generally accepted auditing standards, and accordingly in-
cluded such tests of the accounting records and such other auditing procedures as we considered necessary in the circumstances. 	 . 


	


In our opinion, the accompanying balance sheet presents fairly t 	 anci	 ition of THE UTAH CONSTRUCTION COMPANY as of October 31, 1950, 


and was prepared in conformity with generally accepted accounting pril 	 les ap	 on a basis consistent with that of the preceding year. 	 ......-


San Francisco, California	 .	 ARTHUR ANDERSEN & CO. 


December 28, 1950.	 .	 • 







THE UTAH CONSTRUCTION COMPANY 


BOARD OF DIRECTORS 
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Chairman of the Board 
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President 
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Dr1111 by tl.J.B 
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'?y. of Drilling: I4I 
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Seii1 No, 43 
hole to. 2 (nt'd.) 
Co11ir E1evt.tcrn: 1213.5' 
Depth Df }o1e: 467' 
Loctttn:	 3.
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i1tki.n County 
Sec Ref 1072 


Serial No. 43 
Hole No. 2 (Cont'd0) Date completed: 10/9/50 
Collar Elevation: 1213.5' Drilled, by: U . S . 1 ure u of Mines 
Depth of Hole: 467' Logged by:	 V. . Urosh 
Location: N.E..	 s.. Type of Drilling: L)iainond drillCore 
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TTron	 tO ST02 fron Mang. SiC2 Mng. 


269	 274 Red to dk.	 13.90. .66 60.17 13.90	 66 60.17 
red clay with 
highlj frc-
tured si.; a 
few bands of 
harder slate 


274	 279 1ck si. 274'	 7.60 .51 69.87 7.60	 .51 69.87 
to 275'; red 
81. 275'	 to 
279'


. 


279	 284 Red sl.(soft)	 6.79 .28 71.30 6.79	 .28 7.1.30 
to 282';	 soft . 
gray si. 282' 
to 284' 


284	 289 Soft red and	 10.99 .78. 64.73 11.72	 .59 67904 1142	 .67 66.09 
light gray si. 


289	 294 Soft red sl.;	 9.94 .98 e5.91 11o88	 1.89 65.20 10.70	 1.34 65.63 
mn. filling in 
fractures end/or . . 
bedding planes


. 


294	 299 Soft red si,	 273 36 6656 8.73	 .36 66,56 
299	 303.5 Soft. light	 10.51 2.44 63.30 10.51	 2.44	 63.30 


gray s1.;clee 
vege 25 0 it 
299'	 to 300'; 
soft red si. 
at 300'	 to 302'; 
herd b1ek 81. 
at 302 to 303,5' 
(mangeniferous?) 


303.5 308 . Soft red day 	 81 2 7O1- - -	 - - -	 - - - -	 - - - -	 ..J L' .	 C ç 1 
2.	 +	 7rP. cy..	 o -	 --j 


Light red si, 
to 306 to 30P', 
soft bedding 350; 
hard black si. 
at 308' 


313	 Red 81,; c1ea 7.68 1.65 67.18	 7.68 1.65 67.38 
vge 35°; mn.band 
at 309';frs.ctured 
pieces of mn. 312' 
to 313' 


Average


(Continued) 


308


9.57	 090 66.46 







Aitkth Cou.rty 
Sec Ref 1072 


Serial No. 43 
Hole No. 2 (Cor.t'd.) Date compiete': 10/9/50 


•	 Collar	 levtion: 1213.5' Lrillea by	 .S.8uret	 of Mines 
L)epth of Hole: 467' Logged by: T. A. rcin 
Location: N.E- s.w. . Type of Dri11ing:Diaiond drill-Core 


&n1see	 - 
Depth . Core - S1u4e Adjusted Avee 


From	 10 Matexiel	 Iron v1ng. Si02 Ionn. 5102' Iron	 1rnL. 5102 
313	 318 Band of hird	 1269 14Q58 44.96 l530 16.29 3984 14Q81 15.97 40.81 


mn, t 2'	 or 
more; dk,	 si. 
at 318' 


3lE	 323 Red s1	 and	 9.40 1.73 654 940	 1q73 6564 
hard bands of 
rim,	 to 320'; 
softer red si 
320to323';	 . 
rumpled bedding 
at 322' 


323	 327•5 Soft red si.	 11.03 5.00 59.74 11.03	 500 59.74 
•	 327.5 333 soft red si.	 22.54 . 10.64 40.3 14.98	 5.91 57.17 l.74	 7.01 53.25 


with t 1' of 
hard mn. 


•	 Average S . 13.14'	 7.48 54.70 
333	 338 Soft red sI.	 8.60 .23 9.22 8.60	 .23 69.22 


and clay 
338	 343 Soft red si.;	 6.81 .27 70.27 6.81	 ..27 70.27. 


bedding .30°; . 
cleavage 550; 
angle of else-
vage & bedding. 
±900 


343	 347 Light red sl.;l0.70 .6 65.60 10.70	 .86 6560 
c1esvge and 
bedding vertic€.1 


347	 351.5 Red clay and	 9073 019 68.21
5


9073	 .3.9 68.21 
si.; bedding 
270 ;socne wad 


351.5 3565 Red si.; Uk.	 11.35 .15 67.60 11.35	 .35 67.60 
gray 81	 only 
s11gh1y 
altered at 
354';bedding 
35°;clavge 20° 


Average 9.38	 31 68.29 
350,5	 0.5 Soft dark	 9.57 .55 9.07 11.0?	 2.21 65.21 10.33	 1.40 h1.10 


grey slate 
360.5 366 brnded	 7.30 .2 997 • 730	 82 6997 


slate,di.gray	 . 
to light red; 
beduing 37°; 
cleavage 700 


•	 (Continued)







C.	 C.
itkin Cou.nty 


Serial No. 43	
Sec ef 1372 


hole o. 2 (Cont'd.)	 Date completed: 10/9/50 
Co11r Lievation: 1? ] 3. 5 '	 L)rilled by: U. S. bureau of Mines 
Depth of Hole: 467'	 Logged by: V. . Grosh 
Locetion:	 30W.	 Type of )rIl1ing: DIsaond dri11Uore 


njsea 
Depth	 Core	 S1vde -- P.dusted vcrge 


Fran	 Po	 Eaterie1	 Iron ang. 3102 iron Mane, so2 iron rg. 3i02 


366 371	 Har&dk.gry 8.11 i0e 641	 Sli i.	 4i 
310 with streiks 
of iron stain; 
c1eve 270 


Average 8.42 l .. 6723 
371 373 H9rd, dc0gray	 5,35 4.98 53)5 


slete;rumpled 
bedding 


373 378 !iard,reddish	 7.19 2.29 47.57 719 2Q29 4757 
iron stained 
slete 


378 383 Hrd,dk0ray	 8.92 04 69.45 8.92 
5'


04 6945 
s1te;some iron - 


staii;clevage 
330 


383 '388 edding 15;	 9.40 .63 68.53 940 .63 353 
tends to cleeve 
on beddth 
p1aries;dk0ry 
slate;2'	 light 


- gray s1nte with 
thin iron seirno 


383 392 Lkray to	 7.95 1.97 64.55 795 197 6-.55 
moderately 
lignt gray a]..; 
9orne iron	 t'dn 


392 397 Light grey	 9.4') 1.61 '5.l6 11.23 l95	 370 10.24 1377 6449 
ainte 


397 402 Light gray	 l216 213 Ei3G4 1216 2..13 t.304 
sinte 


402 407 Grey slate;	 95? 24 6503 9057 24 G5-
some iron stF-in 


40? 412 Dk.Fry s1te;	 8.1]. l5 t7.17 8l1 1F c7l7 
some Iron stEIn; 
uneven frcturc; 
rumpled beddthg 


412 417 iodrto gray	 7.60 2.76 65.73 7.60 
slate;some iron 
sttced bends 


417 422 Gray s1te;	 7.27 1.06 69O3 727 I .')6 39 
some Iron	 tir; 
beddIng 35° 


422 42 Gray slate;	 663 181 6993 •	 6,63 1-1 G9 
some iron stain; 
bedding 350 


Average P0 I.9 '-$


(Contthued) 







• Alt kin County 


Serial No0 43 Sec Ref 1072 


Hole No 0 2 (Cont'd,,) Date completed: 10/9/50 Go11r Elèvat ton: 1213.5'
S Drilled by: U.S.ureau of Mines 


Depth of Hole: 467' 
Locetron: N0E 0	 S.W.


Logged by: Vv. A. Grosh 
Type of Dri11ir:AIian1ond dri11Core 


Depth 
From	 ro


- Core
4nalyses 


-	 Iue	 djusteUAvere • Materiel Iron Mang °2 Iron Iang	 5102	 Iran MRng. i0p 
427	 432 Gray slate; 8.57 20 69.'3 8.57	 .20 6964 ± 1' badly 


• fractured 
iron stained 
slate 


•	 432	 437 
•


Grey slate 7.92 12 71.43 7.92	 .12 71.43 & red iron-
atatned slate 


437	 442 Dk.greyalete; 7.0 .12 72.82 0 	 7003	 .12 72.82 bedding 40° 
442	 447 Dk. to light 8.08 .12 68.76 8.08	 .12 6876 gray s1atea 


soie iron stain 
447	 452 Medium gray 8.65 .12 68.97 865	 .12 68.97 s1ate;several 


iron ttined 
bands 


Average 
452	 457 Light gray 6.95 1.18 66.44


8.05	 .14 
6.95.	 1.18


70.32 
66.44 slate;	 iron 


stained bands - 
457	 462 Light gray 8.08 2.72 62.07 : 8.08 . 2.72 62.07 slatej..iron 


stained bands 
462	 467 Light gray 6.47 1.57 65.27 6.47	 1.57 65.27 • slate; Iron


UtUiU	 - 
Average	


7.17 1.82 64.59 
144	 467	 average for hole	 •	 10.88 1.82 64.03 







I,
Aitkin County 
Sec Ref 1072 


Serial No. 44 
oe No. 3	


S Late completed: . 10/6/50 
Collar Elevation: 1213.1' . iirllled oy:	 U.S.iureeu of ines 
Depth of Hole: 340' Logged by: Vt. A. Grosh 
Loct1on:	 S.W Tvre of Lrillj.ng:DthmOfld dril1.(ore 


Analyses 
th	 . Core


-
S1ue	 AdjstedAveraje 


From	 To	 Material Iron	 ang..	 3102 Iron Mang 0 	 3102	 Iron	 ang SlOp 
0	 175 Surface 


175	 18LJ . 13.05	 2.25 6254 13.05	 2.25 62.54' 
181	 185	 L1ht gray • 12.13	 3.90 57.80 12.l?	 .90 57.80 


clay & sort 
slate 


185 188 Red,light red 10.91 1.08 63.54 10091. 1086354 
soft slate; 
bedding vertical 


188 11 Soft red sl'.;10.99 2.32 6384 10099 2.32 63,84 
bedding vertical 


191 14 Soft red si.; 12.21 2.60 56.90 12.21 2.60 5690 
bedding at 
45°;rock breaks 
along bedding 
easily e.t 198' 


Average 12.06 2.48 61.01 
194 197 Light grey,	 10.02 l85 64.30 10.02 1.85 6430 


closely folded
• 


- slate;claavage 
15° (axia of 
folds) at 194 


• to 195'.Red si.; 
bed1ing vertical; 


• cleavage 700 at 
196' 


197 200 Red slate;	 889 .5965.78 8.89 .59 65.78 
bedding 43° 


200 205 Soft red sl.	 10.99 .95 .62.22 1099 .95 62.22 
• & cley;beddlng . 


15°	 .•
• 205 210 Light red s1.;1124 1.28 62.77 14,34 1.77 6L95 13.67 l66 62.13 


bedding 50°; 
• clevage ver 


tics].	 (7) 
Average 11.25 l27 63.25 
210 215 Light red,	 1132 6.23 5807 14.1R 1.57 6l23 1382 2.16 60.83 


• 3oft slate; 
• some msrLgo 


215 21a.5. Nc. red cicj; 1294 33]. 6l50 145O 1.68 5992 13.85 2.36 60.58 
pale red slate; 
3OA !flaflgc 


218.5 221J Pale red siRte; 
I 3' mang0 


221 224..J Red & pale	 11l6 l69 6304 1102 1q93 6625 1125 1G87 65.41 
• red slate; • 


cleavage 200 - 


• (Continued)
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Aitkth County 
-	 Sec Ref 1072 


Serial No. 44 
kiole No.	 3 .(Cont'd 0 ) L)te completed: 10/6/50 
Collsr IJ.evation: 1213.1' Drilled by:	 S.iru of Min 
epth of	 io1e: 340' Logged by: iv• J•	 Jrosh 


Loction: Lype of L'rilI1rig: 4Amond drill-Cop 


L'eDth 
From	 Po


Core Slu4g 
•M8terlai iron	 5102 Iron krig. Sb2 Ironn •3t02 


224	 230 So:ie good 14.15	 3.27 55,7014,3{ 1.20 W 
can.	 at 224'; 11.03	 ioI S03 
paic red 31.; 
bethilng 450 


230	 233 Some	 ang 0 ot. l495	 3.4 5816 i08?	 1.33 65.34 1L34 2.23 2.76 
230;rd si.; 
beding	 2°; 
cieavsge50° 


.ver'ge 126 2.33 62.17 
233	 235 j Soft,pale red 


I s1te 
235	 237 J i.o	 core 19,40	 4.49 51.74 14.42	 4.43 58.84 14,74 4.43 58.39 
2 .37	 240 za1e	 red	 3.1.;. 10.19	 2q96 6384 10.19 296 


cleavage 520
. 


240	 24271 a1e,red si.; 
).tttle	 core; 


I mostly mang. 
242,7 244 ..J Cly,most of 16.49	 9.00 46.90 12.24	 3.43 64.01 1359 5.20.58.5 


core good 
mric:;bedding 
30° . 


244	 247 Soft •qly 15.20	 54 55.87. . 15.20 514 55.97 
247	 250 F1ø red si.; 


sone mang. 
250	 253 .J Red slate; 1L24	 3.43 61.53 11.84	 3.11 63.31 11.65 3.21 62.76 


cleavage 470; . 
bedding ± .	 . 
horizontal; 
sorne	 nang.(?)


- 


253	 256 Little core; 1i48 20.23 42.10 9.70	 2.647442 9387 4.29 71.38 
all mnng, 


verage .	 .	 . 12.57 4.13 61.63 
256	 258 Soft red si. 


or clay 
25e	 262 .JDk.red cisy.; 13.10	 351 62.35 12.08	 1.77 65.60 lc.34 2.2; 64.78 


some ulang. - 
262	 265 soft red	 1; 


bedz.in;	 10°; 
clervae 100 


I	 1n..opposLte 
I directions 


265	 268 _i No core 9.65	 2	 66.15 •12.8l	 2.17 64.15 12.14 2.21 6458 
268	 271 Red csy 142	 1.71 6.15 142 1,71 63.15 
Avere . .	 . 12.48 2.11 64.37


(Continued)
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/-" -'	 A it k I n County 
•	 Sec hef l072 


Serial No. 44 
hole i0. 3 (Cont'3)	 Iete completed: l0/'3/5c 
Collar Elevt1on; 12l.1'	 L'rilled by:	 f .Ines 
Depth of dole: 343'	 Loe by: . . 3rosh 


•	 Locetton: N.r..	 S.W.	 Fye of ri111n:i1aond drtli..Uore 
Dtb	 Analyses 


-- core	 -	 _Sludge	 Ajusted £verae 
From	 o	 eterial	 Iron teri. Si02 £ron Iang. SW2 Iron 


271 274	 Soft,pale red 1229	 •95 7.691 
to red slate	 9.99	 .63 6756 13.87	 .87 6653 


274	 277	 Red clay	 ]3.51	 95 65.54J 
277	 280	 Soft,pale	 9.54	 .89 68.061 


red slate	 110.51 1010 67.02 9.84 134 '35,51 
280 283	 Red. slate	 9.54 1.77 62.98J 
283	 286	 Soft,Dele red 9.86' .79 67.331 


slete	 f)2.13 1.32 67.00 12.10	 82 65.l8 
286	 289	 Red sicte,	 12.61	 .24 G2,44.J 


rather herd; 
•	 bedding 300; 


cleavage 300 
Average	 1094 1.01 65.76 
289	 295	 Red slate;	 10.51 483 63.13 10.91 2.82.09.11 10.90 3.36 t7..49



2 good bands 
•	 of mang0 


295	 298	 Red slate; 
I lgoodbend 


-	 I ofmang.. 
•	 298	 301.J Red slate;	 1O.ig 1.40 c8.67 11.96 2.44 69.36 11.49 2.16 69.17 


•	 some mang. 
301	 3Q4	 Red slate; 


•	 .	 .	 I beddIng 70° 
.304	 307_I . Pale red al. . 10.35	 .77 64.63 11.88 1.64 65.55 11.25 1.28 65.17 


•	 307	 31O	 Red slate; 
I 2 bands mang.; 
I cleavage ver-
I tical C?) 


•	 310	 313_I P1e red sl.; 12.29 .7.46 54.32 13.42 2.44 62.91 12.99 4.33 5965 
some meng 


313	 316	 ?ele red si.;	 . 
some mcng. 


316	 319_J Red 1ate;	 13.10 5,4 5.23 64,88 3.55 61.20 14.39 4.39 6037 
some rnan.	 . 


319	 3221 ia1e ed si.; 
some ochre;	 . 


I beddIng 700; 
cleavEge 150 


322	 325_i ?ed slate	 10.02 l.3'3 65.33 11.16 3.51 ôC . 02 1O.35 2.53 6571 
125	 328	 Lcrker red si, 
328	 331_I Some meng.;	 12.29 1."l 62.33 13.98 2.25 64,25 13.52 2.02 63.72. 


red slate; 
bedcIn 300; 
cleevrge ver-	 .

tica]. (7) •


(Continued)







a 0 S - 
Serb]. No 0 44 Sec hef 1072 
Hole No. 3	 (Corit'd0) 
Collar i1evp t Ion: 1213.1! Date completed: 1Q/6/50 
Depth of Hole:	 340' Drilled by: U.S.8ur.s	 of	 in•s 
Location: N.E.	 s.v. Logged by: W. A. Grosh 


ype of Drilling: D1oz	 drill-Cofl 
Deoth 


FroTo Maeerial	 Iron


-- 
Core 
Mang.	 8102


Analyses 
S14ge 


Iron Man
Jua ted Lverag. 


331	 333 Dk.red slate
Iroang,	 8102 


333	 337_j 
•


1&.rea zlate;	 6.30 
bedding	 5°


4.45 62.97 14.7!	 3.80 6000 
I


12.39	 3.98 60.82 
33?	 340 Grey slote;	 11.48 


some good mang.
1.50 62.24 14.63	 3.64 60.30 13.81	 3.08 6080 


340 Bottom of hole 
Average


S l228	 2.98 63,82 
175	 340 Average for hole 12.15	 2.53 63.17 


• I


_ 







• C.
Aiti1n Cowity 
Sec Eef 1072 


•	 Sert1 No. 45	 • 
•	 Fole No. 4 comp1tcd: 1C/26/O 


Co11r 1.1evttton: 121.' rI11ed by:U. S. bureau of t1nes 
Depth f XTo1e: 370' Loea by: Yi. £	 Grosh 
Loction* £.W. T'pe of iri11in:Liamon4 ctrtll.Core 


Annlyses 
•	 th Core S1u


-
Adthted	 errj 


From o teric1 113n ng iO2 Iron	 ng.	 S10 Iron ng. Sb2 
o 143 surface 


• natexi1 
143 14 i tp fcr.; 94	 •3' 48O 8.94 .39 430 


drbller wtth 
chcjji	 hit 


148 1511 R6dcieLTbrowr I	 cley ?	 aite 
151 154.J Redcs	 trovn 13.2 w .20 .5'.5C


S 


1.2l	 .32 52.20 14.46 .25 52.41 
• clay :i slate; 


• bedctng 35° 
154 157 Soft red sI. 12.58 .24•536 • 12.53 .24 53.66. 
verge 1C09 .30 1G21 


157 160 Soft red-.gray 15.'1O 1.45 4772 15-4O L45 47b72 
• a1cte 


160 163 }ed & di(.ry 22,90 2.21 24 2290 2.21 3624 
• to black 31. 


• (soze mng.?) 
beddt r	 45° 


163 166 Dk3red	 1ate; 22,2 3.62 36.48 22.26 3.62 36.48 : 
• bedd.ng 40 :. 


166 169j	 Soft red si. 
169 1721 Dk.red. slate 15.35 3.11 4390 • 1.65 3.11 43.90 172 175 Dtcred slate 1734 2.09 46.18 16.05	 2.29 50.82 16.98 2,15 47.27 
Average 18.14 2.61 42.62 


•	 175 178 F'ed 3late; 15.16 1.89 45•92 1516 1.89 45.92 
• bedding 50°; 


some rng, 
178 1821 Red slate; •	 - 


I	 bedding 450 
. I	 180; 350 • 


• Iatlel
- 


1'2 17J hed s1te	 • 14O3 177 '15.40 • 14.03 1.77 45.40 with dqr 


rolling bedding 
at 1E3; lEO ct 
184 


187 192 Red s1te; 10.32 1.02 54.E2 10.? 1O2 5482 
bedding vert • 
iel	 t 33° . 


192 1971 hed 31te; 1581 1.65 4o.76 • 1581 1q65 45d76 bethir	 vert-
• 


•	 • 1c1 9t 199; 
I	 wcvey	 t 201, •	 . 


197 
202


202_I 
207


70 
hod s1te


16,61 
8.22


2.29 
S9


04 •
•


1	 61 " 2 4	 04 
56.2( • 8.22 •9 .56:26


(Continued) 
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Aitkjn County 
Sec ef 1072 


Seri1 No. 45 
Hole 1'o, 4 (Cont'd,) 
Col3r t.levation: 
Lepth of' Hole: 370 
Locitior: N.	 V1O 


Depth


Date completed: 10/26/50 
DrIlled by U303ureu of iV1Iee 
Logged by:	 £. Groah 
Tye of ri1lr:Diamond drill'Core 


	


____-	 ________ 
Core	 -	 1udg_	 djusted vrrge 


From To MterIe1 Iron Meng0 S 1 02 Iron	 iang. Si02	 iron	 ng b102 


£verse 13.33 4815 
207 212 Red s1te 1403 4q96 4756 1284	 2q52 51.06 13,42 3q72 49036 
212 217 Red s1te; l234 276 4984 12,4 2,76 49B4 


sorie mangb; 
rolling 
bedding 


217 222 Red sirte; 11.94 149 54.10 11.94 1.49 541O 
bedciIrg 15°; 
some mar.g, 


222 27 F.ed slate l2.2 2,44 504O 1242 2.44 50.40 
227 232 hed slate; 968 229 60 93	 2.29 6646	 964 2.29 66.93 


qurrt - 
mng. 


average 11.95 254 54.13 
232 235 Red s1te; 22.26 7.96 31.48 1.12	 2.94 55.70 l.5l 5.O 42.65 


some mang. 
235 238 rroken red 21.57 6.3€ 34.O 20.70	 6.07 36.34 21.23 6.26 35.39 


slate with 
thin bnds of 
ruang.	 C?) 


238 241] )k.red slate; 
some man. 


241 44...J Led slate; 2J4 670 28.8 2914 6.70 28,48 
some wang. 


244 247 Light rea Sir 
4" good, man.g. 


247 250....J Light red 2.i4 6797.68 24.88	 6.1 35.42 23.61 6.4 36.47 
?orre	 ood 


Averae
in


24.21 636 34.6 
250 253 kink to light 9.12 2.4 56.24 .12 2. 5624 


gray s1re 
253 257 Ithk to lIght 9.93 '.3C55.Q0 9.93 2.80 55.00 


gray s1at; 
some uarig. 


257 261 Seine,	 chng- l2. I3O 53.98 12.20	 1.53 55.80 12.30 1.40 54.72 
ir	 to red
t € 0 


2i1	 265	 Light red al. 7.33 1.06 59.34	 7.33 1.06 5934

vertical bed-
ding 


265	 270	 Light rod &	 12.05	 .55 58.88	 12,05	 .55 58.88

grey slates; 
folded bedding; 
axis of folds 
100 


Pverage	 10.29 1.56 56.97 


(Continued)
U 







kitkin County 
SecRef 1072 


Serial	 o. 
hole	 o. 4


4 
(Cot'd.) Late completed: 10/26/50 


Ooller	 1evet1on: 1213.3' brilled by: U. S. Bureau of MLnes 
epth of hole: 370' Igged by:L A. rosh 


Location: N.E.	 S.4. Type of Drillthg:Dismond drill-Core 
.ne1yes --


Core SludAe sted tere 


From iro M*tertI	 Iron &ng• Iron	 A8ng(	 Si02 Iron 3i02 


270 75 Light red s]. 14.65 8.99 46.74
-


1465 4674 


275 280
some mang. 
Red slete	 11.56 2.13 5248 11S6 2l3 52.48 


280 285 Red s1te	 9.12 .90 54O 12 .90 5440 


285 290 Red s1te;	 12.37 17 552. 12.37 2q17 55.32 
sorne mang. in 


290 295
fissures 
Red alete; 14.44	 3.15 55.90 1444 3,15 55,90 


295 300
some rneng. 
Gray slate;	 148l 4.47 52.44 14.19	 5.59 51.42 14.45 5.13 51.84 


some good 
mang. 


300 3031. Grey slate; 
some good 


303 306__L 
I	 ninc. 


Red slate;	 12.99 5.32 52.96 14.12	 2.01 60.10 13.74 3.14 5767 


folded bedding; 
meng. between 
bedding planes 


306 309 Red slate	 9.9]. .39 54.4 9.91 .39 54.48 


4vsragQ 12.70 3.39 53.66 
309 312 Red slate;	 1551 10.44 39.90 11.55	 4.89 55.92 13.98 8.30 46.08 


some good 


312 315
men. 
iost1y broken-13.80 21.12 33.50 15.25	 9.65 50.10 14.95 12.00 46.70 
up nieng. 


315 318 iiost1y broken-


318 321.J
up mang. 
Red slate;	 12.10 2,32 54.28 14.76	 9.73 48.22 13.86 7.21 50.28 
bedding 30° 


321 325 Light red	 12.34 11.78 47.34 12.34 11.78 4734 
s1te 


325 328 Red slate;'	 9.91 .12.52.50 10.11	 1,26 63.14 9.91 .12 52.50 
cleavage vert 
ical U) 


328 332 Red alate;6"	 12.34 10.24 4740 12.04	 6.90 53.70 12.17 8.31 51.04 


solid mang. 


Average
& grey ci.


12.94 804. 49.18 


• 332 351 Red slate 
335 338_i Light red a]..; 9.09 2.32 63.88 9.09 2.32 63.88 


some good 


338 342
mang. 
Red slate;	 13023 1073 53.94 13.23 1.73 53.94 


• good m&ng


(Continued)







- Litkin County 
• 8.0 Ref 1072 


Serial No0 45 
Hole No	 4 (Cont'd) Date ooapleted: lO/$O 
Col1r	 1evat1on: 113	 ' Drilld by: U. 3. Bu	 of ML*	 I 
Depth of hole: 370' Logged by: *. L	 GDIi 
Location: N...	 S.'l. Type of	 ri11thg:L'iI	 &rt11Q4, 


• AralTees 
Depth wore lIuAge	 - 


Frot	 To Vt t cr1 al £ ron Mn	 • 1 02 I ron	 ng0 


342	 345 ost1	 bro 11.21 11	 17 49.12 9.23	 4.41 6050 96? 
ken	 ng. 


345	 348 Red s1ite; lOe9 9.l 45.44 10.39 9J146.44 
some rnen, 


348	 352 Red slate; 9.'2 .2O 51.40 9.42 5tO 51.40 
some mai.;	 - - 
irregular 
bed6in 


352	 356 Grey k red 9,58 2.64 55.38 958 264 539 
slate; some 


Average 10.15 4l5 55.68 
356	 360 Gray & blPck 16.08 1.2251.82 16.08 1.22 51.82 


• banded slate; 
• -vertical bod 


ding at:35O 
360	 365 Grey slate. 17.21 .82 48.60 17.21 .2 48.60 


banded	 th 
red s1eto 


• bedding 10° 
365	 370 Gray slate, 6.09 .24 62.00 6.09 .24 62.® 


wavy bedding 
• et650 


Average • 12.92 .73 5431 


• 143	 370 Average for hole • 13,57 3.24 50.49


I 







n \}	
Lit&j County 
Sec Ref 1072 


C. 
Sexi81 No. 4 


•	 io1eNo. 5 
Co11ir .1evettn: 1214.0' 
Depth of Hole: '' 
Loctttor4:	 S.?


£te co:rnpleted: 11/4/5Q 
Lri11ed by: U0 S. ureeu of 1nes 
Logged by: W. A. (}rosh 
Type of Drilling: Diemond drtll-Core 
_lses	 - - - 


___ 
Froct	 To


Core 1ude usedvrae 
terIe1 Iror ci. Sb 2 IrOn Mrg.	 Si02 Iron Sb2 


0 1461 
146 150	 I Surface 13.92	 4.73 49.28 13.92 4.73 49.28 150 155_i 
155 157 Carb.elate 15.14 5.85 29.34 15.14 . 5.83 29.34 157 160 Carb.s]ate 14.98 4.89 31.10 14.65	 4.02 31.60 14.70 4.15 31.52 160 1VO Carb.elate 18.56 7.21 24.50 12.54	 1.33 36.28 13.26 2.04 34.87 
170 175 Altered rsd 


slate &eome 
carb, elate	 I 175 178 Red slate &	 111.74 6.30 30.54 10.58	 3.66 33.80 10.88 4.33 32.97 


• ligbt grey J clay 
178 181 Red to dk. 18.07 5.04 28.58 18.07 5.04 2858 


red slate; 
bedding 350 • 


181 182 Gray slate -1 
182 185 Gray slate 20.19 2.60 31.84 22.06	 3.47 42.22 21.23 3.08 37.61 


to 183,rea	 I 
elate 183 to	 I 
185 


Average 14.44 33.40 
185 189 Dk.red slate; 16.20 .70 44.22 18.88	 2.84 46.80 17.06 l38 45.05 


bedding 18°; 
cleavage 70 to 
900(1) 


189 195 Dk.red slats; 17.88 1.45 46.50 17,58 1.45 46.50 
bedding 15; 


• cleavage vert-
ical (1) 


193 198 Dk.red slate; 18.72 1.81 44.04 18.72 1.81 44.04 
bedding 55; 
cleavage vert-
ical 


198 203 Dk.red slate 16.44 3.94 42.54 17.26	 3q62 45.00 16.90 3.76 43.91 
&clay 


Average 17,59 2.18 44.77 203 206 Red elate; • bedding 50°	 I 
206 209 Red & light 13.70 .63 48.10 13.70 .63 48.10 


red elates;	 •I 
bedding 35O; - 
cleavage vertj


. 


ical	 _-_I


(Continued)







Serial No. 46 
Hole No. 5 (Cont'd.) 
Collar Elevation: 1214.0' 
Depth of Hole: 348' 
Location: N.E.- S.W. 


Material 
Red elate & 
clay; a 
little mang. 
Red slate; 
bedding 300; 
bedding ver-
tical 
Red slate; 
bedding 20° 
Light red 
slate


Depth

From. 7Po 
209 213 


213 218 


21A 221 


221 226


Aitkin County 
Sec Ref 1072 


Date completed: 11/4/50 
Drilled by: U.Sj3ureau of Mines 
Logged by: Yl. 4. Groeh 
Type of Drilltng:Diamorid drill-core 
Analysee 


S1ud	 44juete& kv•raS - 
iron Mang. Si02 Iron Mang. Si02 Iron Meng. •3i02 


	


15.49 3.70 42.60	 15.49 3.70 42.60 


	


14.19 3.35 44.62
	


14.19 3.35 44.62 


9.87 4.49 49.30 .	 9.87 4.49 49.30 


13.86 2.36 44.88 1937 3.31 4840 15.54 2.65 45.95 


262 265 


265 268


14.02 2.70 46.09 
Red slate; 12.39 1.53 52.02 12.39.. 1.53 52.02 
bedding 25 
Red slate 8.72 .90 57.49 8.72 .90 57.48 
Red to light 9.95 1.10 54.92 .	 .	 9.95 1.10 54.92 
red elate; 
bedding 25°.


10.35 1.18 54.81 
Light red si.; 5.71. .59 59.90 15.71 5.08 47.62	 9.47 2.28 55.29 
bedding 33 . 0 


Light red al. 9.13 3.15 54.44
.


9.13 3.15 54.44 
Light red sl.;l5.49 6.34 45.20 15.47 6.07 49.40 15.47 6.13 48.42 
some	 hert 
Red slate; 
cleavage 350 
Red slate; 8.81 55 58.66 1595 1.65 53.00 12.34 109 5586 
some mang0 _J - 
Red & light 10.44 5.36 56.16 .	


S 10.44 5.36 56.16 
red bands of 
slate; some 
mang0 
Red slate; 11.50 2.68 53.32 15.55 3.47 37.80 13.37 3.04 46.15 
some rnang.; 
rumpledbed-
ãing 
Light red to 12.07 2.29 5464 12.07 2.29 5464 
red slates; 
little mang0


Average 
226 231 


231 236 
236 241 


Average 
241 246 


246 250 
250 253 


253 256 


• 256	 259 


259 262 


(Continued) 







279 282 


.	 282 285 
285 289 


289 293 
293 298 
298 304. 
304 308 


Average - 
308 313 
313 317 


317 322 
322 325


325 330 


330 335 


335 338 


Average.


4


U


•	 Aitkin County 
Sec Ref 1072 


Serial No. 46 
Role No. 5 (Cont'd.) Date completed: 11/4/50 
Collar £levatiQn: 1214.0' Drilled by: U. S. 8ureu of Mines 
Depth of Hole: 348'. . Logged by : L k. Grosh 
Locationi N.L.- S.W. • Pype of Dril1ingDianond drill.r.Core 


•	 Depth
- 


Core ude -	 4J.usted Averae 
Frôrn	 To	 Material Iron Mang.	 Sb2 Iron Mang.	 Si02	 Iron Man.	 Si0 
268	 275	 Red slates; .7.34	 .12 60.46 15.38	 4.06 5270 1368	 3.23 54.34 


bedding. 40° 
273	 279 .	 Red elates: 8.97	 3.74 54.42 15.63	 5.83 51.56 13.14	 5.05 52'63 


some mang.;	 . 
bedding 38° 
ed & 1ight 


red slates;	 . . 
se mang. 
Red slate	 6.85 4.73 52.10 11.31 5.67 55.52 8.81 5.14 53.60 
Red slate;	 11.42 4.45 50.26 10.59 4.69 56.44 11.34 4.47 50.86 
se mang.	 .	 . 
hed slate	 10.44 2.29 57.00	 .	 .	 18.92 • 2.29 57.00 
Red slate	 18.92 8.27 41.50 11.88 3.55 54.86 12.70 4.10 53.31 
Red slate	 15.49 6,38 42.06 l278 2.56 56.46 14.85 5,47 45.49 
Red to light 10.19 4.02 5l06	 10.19 4.02 5106

red slate; 
bedding; c1e	 .	 •	 ..	 . 
vage at 900	 .	 . . • 
to bedding(?)


12.34 3q80 52.68 
Red slates	 10.52 1.18 51.70	 . . .	 10.52 1.18 5I70 
sanded red	 10.44	 .98 53.70	 •	 10.44	 .98 53.70 
& gray alates;	 . 
bedding 30° 
Red slate	 636	 78 61.66 10.91 1.26 56.48 1000 1.16 5752 
Banded red . 8.81 1.10.53.90	 8.81 1.10 53.90

& gray slates; 
bedding 35° 
Banded red	 11.58 1.18 50.40 .	 11.58 1.18 50.40

& gray slates; 
bedding 35° 
Light red	 9.79 6.38 47.24 17.58 839 40.92 15.98 7Q98 4222

slate 
Gray slate	 13.86 1.45 4870	 .	 1386 1.45 4870

with red & 
black bands


11.67 2.30 51 06 


(Continued) 







Aitkln County 
Sec Ref 10'72 


Serial No. 46 
Hole No. 5 (Cont'd,) Date completed: 11/4/50 


'Collar Elevation: 1214.0' Drilled by: U. S.	 uresu of Lines 
Depth of klole: 348' Logged by: *. A. Grosh 
Location:	 S.W. Type of Lrilling:Disznond drill-Core 


Analyses 
Depth Core Sludge	 Adlustid &verae 


Froni	 To	 Material	 Iron Mang.	 Si02 Iron .Mang 0	 Si02	 Iron Meng. Si02 
338	 343	 Gray sl8te	 962 .66 53.62 9.62	 .66 53.62 


withred& 
black bands; 
bedding 30° 


343	 348	 Same, bed-	 10.4.4 .66 53.26 .	 .	 1044	 66 5326 
ding 300; 
cleavage 550 


Average lOoO3	 66 5.44 


155	 348	 Average for hole 1298	 2Q88 4796


_______	 - -	 - - 1.-







Depth

From To 
0 138 


138 143


ttkin County 
Sec Ref 1072 


Date completed: 11/16/50 	 - 


	


•	 ldrllled by: U. S. iureau of Mines 
Logged by: '4. A. Grosh 


	


•	 Type of Drilling: D1.mond dri11-Core 


	


--	 _alysea 


	


Core	 Sludge	 Ad ju stedkver 
Material	 Iron Mang. S102 Iron Mang. Sb2 Iron ang S102 
Surface 
Iron form. :	 1593 292 53.48 15.93 2.92 5348 


•	
Serial No. 47 •	 Hole No. 6 
Collar Elevation: 1213.8' 
Depth of Eole: 334' 
Loction;	 - S.W. 


chopped 
sample) 


143 148 Dk.re	 clay 12.55 2.36 52.52 11.02 3.03 5878 11.23 2.94 57.92 
& soft'slate; 
a fewmarig. 
nodules in 
clay 


148 155 Soft dk.red 14.80 2.13 48.84 14.80 2.13 48.84 
clay & slate 


155 160 Red slate; 13.52 2.92 47 Q 66 13.52 2.92 4766 
bedding 52 to 
550;cleavage 
25.	 (?) 


160 l65 Dk.red 'slate 1472 1.77 49.20 l472 1.77 49.20 
165 170 Dk.red slate 11.26 1.57 52.30 11.26 1.57 52.30 
170 175 Dk.red slate 17.70 2.52 48.62 17.70 2.52 48.62 
175 180 Dk.red slate 18.18 1.81 44.80 14.48 2.09 55.79 16.21 1.96 50.64 


& clay; bed- - 
ding 60° 


180 185 Dk.red slate; 13.60 2.52 52.20 13.60 2.52 52.20 
bands of chert 
184 to 185 


185 190 Dk.red slate; 16.89 2.68 50.22 16.89 2.68 5022 
chert band at 


- 185.5;chert 
slate contact 
75°;bedding 
65°;cleavage 


• (fl500,epprox. 
right angles 
to bedding; 


• bedding 60° 
at188	 • 


Average 
190	 195


• 
Dk.red slate 18.18 17.81 30.00


• 
12.55.


14.59 
8.98 55.20 14.0711.36 


2.38 51.02 
48.40 • chert (t 1') 


194 to 195 
195 200 Some red si; 15.77 28.37 19.40 15.77 12.61 46.06 15.77 14.86 42.25 considerable 


• chert; some 
me.ng. 


200 203 Some red sl.; 12.71 7.88 60.90 7.56 355	 67.64	 8.44. 4,29 66.47 considerable 
ctie rt,


•	 (Continued)







Attkjn County 
1072 


Serial No.. 47 
Hole No.	 6	 (Cort'd.) Date completed: 11/16/50 
Collar Llcstion: 1213.8' S


S Drilled by:U. S. bureau of Mines 
Depth of Hole: 334' Logged by:	 . . Groan 
Location: N.L	 S.W. Type of Dr1l1in:Dtamond dr111Core 


_]yses	 - 
Depth Core S1ugs usted Average 


Fr	 To Material Iron Meng. Sb2 Iron 'ang.	 S[ö Irón	 an; 8102 
203	 206 Fed siFte; 


some rrri.; 
clevge 


•	 200 (?) 
206	 210 hed s1te; 14.28 792 47.20 14.23 7.92 47.20 


some mang. 
210	 215 Red s1tc; 14.20 790 4.O0° 13.84	 508 54.20 1397 .)3 50.30 


some merig. 
215	 21d bed s1te; 10.43 2.36 54.60 10.43 236 54.60 


• beddinv 25° 
218	 222 hed s1te;. 18.46 13.67 34.80 18.46 2.67 34.80 


some matg. - 
• &chert 


222	 227 Red slate; 24.71 8.71 39.22 16.89	 1.73 54.08 17.69 2.44 5256 
some mang. .	 - 
& chert 


Average . . . . 14.54 8420 48.66 
227	 230 Red c1y. . 
230	 234 lied to dark	 I 19.58 .96 .47.06 19.59 .96 4706 


red slate;	 I . 
bedathg 36°J


. 


234	 239 •Eed slate &. 17.81 2.48 53.60 20.11	 1.93 51.80 19e16 2.16 52.55 
clay; clea . 
vage 250(?) 


239	 242 Led slete; L2.76 686 63.46 17.22	 6.70 55.40 16.13 6.74 57.37. 
corstderab1e .	 . 
chert; some 


•	 meng.(?) 
•	 242	 249 .	 Red. slate; 11.31 3.03 58.00. 113l 3.03 58.OQ 


áorne chert .	 S 


Average	 . 1638 2.68 53.19 
29	 254 Hed slate; 1l23 76 53.34 1123 .76 53.34 


• irregular	 . - 
bedding . 


254	 259 Red slate i.37 51 55.32 11.58	 .39 58.88 l341 42 60.75 
259	 263 Red slete. 11.9 .2] 64.24 .	


S 1139 .21 6424 
283	 268 Red s2.rte; 12.32 l5 64.24 12.32 .15 64.24 


c1ev.c'e 
439 (?'


• 


Averge .	 . •	 5 1212 .40 60.45 
238	 273 Red slete & 14.32 370 53.18 •	 • 14.32 :3.70 52.19 


cley; a 11tt1 . 
gray slEte


.


.'


(Continued) 
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C O
Aitkin County 


Serial No. 47
	 Sec Ref 1072 


Hole No. 6 (Cont'd,) 
Coller Elevation: 1213.8' 
bepth of Hole: 334' 
Location: N.E.	 8.W. 


=__ 
From To	 Materiel	 IronMeng.SIj Iron Mang 0 Si02LronIc, Sb2 
273 278	 Red & gray	 8OO	 G96 5884 1126 l77 58.40 9.95 1.45 58.58 cfo. a_


Date completed: 11/16/50 
L)rilled by: U.S.3uroau of Mines 
Logged by: W. A. Grosh 
Type of iirillingLiiamorj5d drill-Core 


______	 - __Anelyes -	 ___ 
Core ____	 _$1dge_	 - A4jus ted Average 


278 281 


281 285


285 290 


290 - 294 


294 299 


Average 
299 304 


304 309 


309 314


ding 50°; 
cleavage 300 S 


approx.rigit 
ari1es to bed- - 
ding 
Red & gray 
slates;	 ii'-
regu1.r bed- - 
ding; some 
red c1y 
Red & grey 9'.36 2.17 6064 936 2.176064 
sletes;folded 
bedding;ais 
of folds 38 
Red & gray 6.88 5.99 53.36	 853 5.16 55.92	 8.30 5.28 55G56 
slates S 


Gray slate 8.24 2.13 53.36 8.24 2.13 53.36 
with iron 
bends; bedding 
28° at 290 
Dk.gry slate; 6.64 4.14 61.50 6.64 4.14 61.50 
bedding 65°; 
cleavage 220; 
some soft 
mang.	 (?)


S


95C 3.11 57.48 
sanded red & 640 .24 ol.84	 - 6.40 .24 bl.84 
gray slates; 
bedding 350 
Dk.grey slate; 7.36 .37 5S50 7.36 .37 5950 
c1eovae( ? )450; 
few iron stains 
Grey slate, 7.37 .56 6122 7,37 56 61.22 
some red slate; 
grey slate 
bigbly frac- S 


tured at 309'; 
quartz filling 
in fractures; 
bedding 350 at 
311; cleavage 
(?)	 460


S


(Continued) 







Aitzin County 
Sec Ref 1072 Ser•iel No 0 47 


1o1e No 0 6 (Cort'd,)	 Date completed: 11/16/50 
Co11r E1ev&tion: 12l38'	 .	 .Lr.11ed by: 0S.ureau of Mines 
Depth of Eole: 334'	 Logged by: W. A. 3rosh 
Locotlon: N.E.	 S.W.	 Type of Drt111n:j4s.mond drill-Core 


Anelysee .Dpth	 ciii -	 S1udge	 - AdjiistedAversgc Pro-in .To	 Mter1e1	 Iron king. Sic2 Iron Meng. sjo2 ±ron Meri. S02 
314	 319	 Gray slate;	 8.00	 .15 59.56	 •	 8.00	 .15 5.56
bedding 500 
319	 324	 Grv R1PtA,	 )(L(	 O '7 A	 - --	 '	 b7.4 some iron 


bends ;bed-
ding .450; 
vertical 
bend of 
iron 1/2 
inch wise 
320 to 322 


324	 329	 Grey slate;	 6.40	 .09 62.10-	 6o40	 .09 2.10
some iron 
bends; bed 


•	 ding 150 
$29	 $34	 Grey elate;	 7.36	 .18 61.32	 7.36	 .18 61.32
few iron bands; 


cleavage U) 
300 


334	 bottom of hole 
Averege	 ..	 •	 757	 .24 6Q45 


138 334	 verage for hole	 12.	 3.05 54G44







•
Aitkl.n County 
Sec Ref 1072 


Serial No. 48 
Hole No. 7 Date completed: 12/2/50 
Collar Elevation: 1214.3' Drilled by: U.S.Bureau of Mines 
Depth of Hole: 392' Logged by: W. A. Grosh 
Locations N.E.	 N.E. Type of Dri1ling:Lisinond dri11w.Core Ane]yses 


De p tki Core	 - - Slu4ge Ad]ustód Avera8 
From To Material Iron Mang.	 S102 Iron Mcng.	 Si0 IronMRng.	 8i02 


0 140 Surfcce 
- 140 145 12.36	 1.41 55.02 12.36 1.41 55.02 


145 l51 11.84 .33 10.83	 1.14 60.00 11.02 .98 
151 15&J Red Slate 12.48. .45 13.80	 1.53 54.40 13.30 1.12. 
154 157 Red-Light Red 13.92 .76 13.92 .76 


Slate 
Average 12.33 1.09 
157 160 Red-LIght Red 25.28 2.36 25.28 2.36 


Slate.Bedding 
500 


160 163 . hed Slate0 14.24 1.12 18.13	 2.25 50.20 14.63 1.03 
Bedding 55° 
Cleavage 350 
Same direc-' 
tion 


163 166 Red Slate.	 - 
- C].eavage('i) 


40° 
166 169 Lt.Red ,Slate 10.80 1.52 10.80 l.2 


Folded Bed-
ding. Axis of 


• folds 35° 
169 173 .	 Lt.Red Slate 14.72 .15 17.92	 .49 510O 17.14 .41 
173 176 Pink Slate 4.72 .06 14.88	 51 56.28 12.91 .42 
176 179 Pink-Lt.Red 1l76 .68 11.20	 1.22 60.60 11.55 .88 


Slate.ked-
ding 40° 


179 12 Lt.8ed Slate ]3.36' 1.04 13.44	 2.13 58.70 13.40 1.53 
Bedding 52° 


182 185 Lt.Red Slate 16.61 3.15 16.61 3.15 
bedding 25 
at 153. Bed.' 
ding 700 at 
154.Cleavage 
along bedding. 


•	 185 190 Fed Slate. 9.60 .37 9.60 .37 
bedding 45° 
at 186. Bed-
ding 25° at 
188 . Cleavage 
('1)60° 


190 195 Red Slate 20.56 1.77 '20.56 1.77 
2.95 200 Red Slate. 8.56 .68 15.60	 1.10 58.40 13.66 .98 


bedding 30° 
200 205 Red Slate. 13.76 .80 13.44	 .76 62.20 13.51 .77 


(Continued) .• •







14.63 1.19 
13.60 5.79 55.90 14.60 4.50 


9.12 4,57 


14.32 6.03 51.90. 13.38 5.72 
14.24 4.89 53.30 13.01 4.96 


8.48 44]. 61.30 8.91. 4.89 


10.40	 .53 


11.68 3.07 61.20 11.11 1.78 


20.96 4.53 51.28 19.18 4.19 


16.64 3.47 


	


9.92	 .06 


16,96	 .90 63.eo 15.88	 .88 


13.36 6.62 


17.12 1.41 59.26 18,38 1.38 


	


16.96	 .18 


	


8.72	 .12 


Depth

From To 


205 208 


Average 
208 21.3 


2l 216 


216 221 
221 224 


224 227 
227 230 


230 235 


235 240 


	


• 240	 245 


Average 


	


245	 250 


250 255 


255 258 


258 263 


263 268 


268 273


Average


0


Mtkth County 
Sec Ref 1072 


Date completed: 12/2/50 
Drilled by: U.S.ureau of Mines 
Logged by: W. A. Grosh 
Type of Drilling:L1amo drj l1Core _________________	
grin lys B 8_ 


	


Sludge -	 Adjusted Average Material	 iron blang. Sb2 Iron kang SiO iron MEng, SrOj 
Red slate,	 14.72	 .84	 14.72	 84 Bedding 20°. 
Cleavage 50°, 


Lt.red slate0 17.84	 .30 
Bedding 60g. 
hod slate,	 9.12 4.57 
Bedoing 50°. 
Lt,red slate. 9.92 4.61 
Red slate,Some 9.52 5.16 
good mang0 
Red slate,	 10.08 6.19 
hed slate, 
beddIng 48°. 
Red slate.	 10.40	 .53 
Bedding 50°J 
Red slate,	 10.48	 .37 
One small 
piece of mang. 
oxide, bedding 
450 
Red siete.A	 14.64 3.31 
little' chert, 
Some mnarig. 
oxide ,bedding 
35°. 


Red slate,	 9.92	 .06 
beddIng 50°. 
Red slate.	 10.24	 .80 
6" of solid 
chert or qtz, 
Red slate.	 13,36 6.62 
bedIng 48°, 
Red slate.	 21.28 1.30 
beQding 48°, 
Red slate.	 1696	 .18 
Bedding 48°, 
Red slate,	 8.72	 .12 
BeddIng 530. 
Cleavage 270.


i. gi 1.18 


Serial No. 48 
Hole No. 7 (Cont'd.) 
Collar Elevation: 
lepth of Hole: 392' 
Location: N.E.	 N.E.


( C ontinued )







22.40	 3.66 48.22 22.48 . 4.30 
21.12	 2.52 51.08 20.73 2.63 
18.72	 2.29 58.64 17.08 2.20 


18.17 3.45 
24.40 1.49 


i a
Aitcin County 
Sec Ref 1072 


L.at completed: 12/2/50 
Eri11ed by: 'J0S.Bureau of Mines 
Logd by:	 troah 
Type of L)rilling:Diamond dril1Core 


- 
_____	 Coro	 ____ S1ue_______ AdSustedAverag 


	


rom To	 kteria1	 Iron Yang, St02 Iron Mang. Sb 2 Iron Mang. SiO2 


	


273 278	 Red slate.	 12.00 ?.92	 12.00 292 - 


Serial No. 48 
Hole No. 7 (Cozt'd.) 
Collar ilevtion: 
Depth of hole: 392' 
Locctlon: N.J. 


Depth


Some chert & 
meng. oxide. 
Bedding 500.
Cleevage(?) - 
25g. 


278 283 hed & gray 15.76 .68 
s1to. 


283 285 Chert. 6.72 4.26 
285 290 Red slate. 22.24 10.32 


Scrne chert, 
little mnng. 
oxide • Chert 
slte cortt9ct 
10°.( almost 
vertical) 


290 295 - Red slate. 23.52 12.61 
295 298 Red slate. 20.40 2.72 
298 301 Red slate. 15.68 2.13 


Bedding 48°. 
Average 
301 304 1ed slate. 24.40 1.49 


Irregular - 
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• 350, 
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eduirg red 


s1tte 35°. L 


Grey slate 25°. 
•	 Average


19.15 .86 •	 366	 367 Dk.red sleteJ 
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Averae •	
•	 17.85	 1.38 


140	 392 Average for hole 16.55	 1.77
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t 2i9.5'; 


verttct1 fric-
t're	 :1e	 t • 
249' 


254 259 soft red &	 C7 .47 7171 p3.47 .47 71.11 
1tt	 r€y	 i; 
vextice1 bn&' 
ing Rt 255'; 
c1eve 15 


259 264 Soft red	 1.	 5.17 . 7 5.17 .6 75.34 
to 21';hrder 
red	 1.	 1 to 
264';c1vvce 
2° to 330; , 
fii1ir	 icc 


264 2'9
c1e v&e	 1riea 
i%ed si. bind	 i3,4 .59 .44 62.03	 5.44 1.17k 63.36 
of ctert	 c 
rnn.('?)	 t 232'; 
beth.in	 5Z


Evere	 8074 1q25 69.55 


I-, 







4 


S


Mtkin County 
Sec Ref 1072 


Serial No. 43 
Hole No. 2 (Cont'd0) Date completed: 10/9/50 
Collar Elevation: 1213.5' Drilled, by:U.S.1UreU of Mines 
Depth of Ho'e: 467' Logged by: W. . Urosh 
Ication: N.E.	 s.. Type of Dri11ing: i)1anond dr111Core 


Analyses 
pth Core -	 Sludge Adjusted Avera& 


Fran	 To Mteria1	 Iron Mang. ST2 [ron wang.	 SiC2 Iron Meng.STO 


269	 274 ed to dk.	 13.90. .66 6017 13.90	 66 60.17 
red clay with 
higbl	 frc 
tured si.; a 
few bands of 
harder slate 


274	 279 Black s1	 274'	 7.60 51 69.87 7.60	 .51 69.87 
to 275'; red 


• el. 275'	 to 
279' 


279	 284 Red sl.(soft)	 6.79 .28 71.30 6.79	 .28 7.1.30 
to 282';	 soft 
gray si. 282' 
to 284' 


284	 289 Soft red and	 10099 .78. 64.73 11.72	 .59 67O4 1l42	 .67 66.09 
• light gray si. 


289	 294 Soft red si.;	 9.94 .98 e5.91 11.83	 1.89 65.20 10.70	 .l34 65.63 
mn, filling in 
fractures and/or . 
bedding planes 


294	 299 Sbft red si,	 873 .36 66.56 8.73	 .36 66.56 
299	 303.5 Soft. light	 10.51 2.44 63.30 10.51	 2.44	 63.30 


gray s1.;c1ee 
vege 25°	 t 


• 299'	 to 300'; 
soft red si. 
at 300'	 to 302'; 
herd b1tek el. 
at 302 to 303.5' 
(manganiferous'?) 


303.5 308 Soft red day	 8.81 .2 7.91- - V	 - - - -	 - - --	 -	 - -	 ¼J 5	 0 %	 I q 
L 1 4- "(rnt. .L	 Q	 'S ''S 


Light rd si, 
to 306 to 308', 
soft bedding 350; 
hard black si. 
at 308' 


313	 Red 81.; c1ea 7.68 1.65 67.18	 7.68 1.65 67i8 
vage 35°; mn,band 
at 309';fra.ctured 
pieces of mn. 312' 
to 313' 


Average


(Continued)' 


308


9.57	 090 66,46 







Aitkth County 
Sec Ref •1072 


Serial No. 43 
Hole No.	 2	 (Cor.t'd.) Date completed: 10/9/50 


•	 Collar	 levtion: 1213.5' Lrillea by	 2.S.ureu of Mines 
L)epth of hole:	 467' Logged by: T. A.	 rc&n 
Location: N.E	 s.w. Type of Drilling:Diamond dr111.Core 


- 
Depth Core - Sludge uatedAvera 


From	 o Material	 Iron iang. S,i02 Iron	 SW2' Iron $102 
313	 318 Band of hard	 l269 1458 44.96 1530 16.29 3984 l481 15.97 40.81 


mn. t 2' or 
more; dk,	 al. 
8t 318' 


31B	 323 Red 810 end	 9.40 1.73 650L'4 940	 l73 6564 •
hard bands of 
mn.	 to 320'; 


• softer red si 
320to323'; 


• rumpled bedding 
at 322' 


323	 3275 Soft red si.	 11.03 5.00 59.74 11.03	 500 59.74 
•	 327.5 333 soft red si.	 22.54 l04 40.3 14.98	 5.91 57.17 1:74	 7.01 53.25 


with t 1'	 of 
hard mn. 


Average • 13.14	 7.48 54.70 
•	 333	 338 Soft red sI.	 8.60 23 9.22 060	 .23 69.22 


and clay 
338	 343 Soft red si.;	 6.81 .27 70.27 6.81	 ..27 70.27 


bedding .30°; . 
cleavage 550; 
angle of else.-
vage & beddthg; 


343	 34? Light red sl.;10.70 .86 65.60 10.70	 86 6560 
clesv2ge end 
bedding vertical 


347	 351.5 Red clay and	 973 019 68.21 973	 ..9 68•.2]. 
al.; bedding 
270 ;sotne wad 


351.5 3565 Red si.; dk.	 1l35 15 67.60 1135	 .)5 67.60 
grey s1	 only 


• slightly 
altered at 
354' ;bedding 
35°;c1evage 20° 


Average 9.38	 c31 68.29 
356.5 360.5 Soft dark	 9.57 .55 6907 1lO7	 2.21 65.Qi 10.33	 1.40 6.10 


gre	 slate 
360.5 366 ird brded	 730 .E2 6997 • 730	 82 6997 


s1ste,di.gray 
to light red; 
beddIng 37°; 
cleavage 7Q0


(Cortinued)







t itkin Cou.nty 
Sec	 ef 1372 


Seri8l	 o. 43 
hole io. 2 (Cont'd.) fl Date completed: 10/9/50 


•	 Collcr Uevatlon: 1213.5' Drilled by: U. S.	 ureau of iiines 
Depth of Hole: 467' Logged by:	 Y • . Grosh 


•	 Location: s0w. Type of Lrllling: D1sond dri1lore 
•	 •


Depth Core S1udpe P.dusted	 vcrre 
From	 To


- 
iaterial	 Iron ang. Sb 2


- 
iron rari.	 Sb 2 iron rg. Sic2 


366	 371 Hard, dk.gry	 8.11 l6E 641 -	 - 8.11 l68 64,31 
8l	 wjth streaks 
of iron stain; 
cleve 27 


Average 8.42 • l28 67.23 
371	 373 R9rd, d1c0gray	 5.35 4.98 53)5 5035 4. 5.95 


slee;rump1ed 
bedding 


373	 378 !iard,reddish	 7.19 2.29 47.57 7.19 2.29 4757 
iron stained 
s1te	 • 0 


378	 383 Herd,dk.gray	 8.92 .04 69.45 8.92 .04 69,45 
slate;some iron 
stair;c1evage 
330 


383	 388 edding l5;	 9.40 .63 68.53 9040 .63 68O53 
tends to cleeve 
on beddtr1 


• planes;dk.ry 
slate;2'	 lbght 
gray slnt'e wIth 
thin iron serna 


388	 392 Dkrey to	 7.95 1.97 64.55 795 l97 64.55 
moderately 
ligflt gray si.; 


• o1'ne iron	 tin 
392	 397 Light gray	 0.40 1.61 5.i6 11.23	 1.95	 3.70 10.24 1377 6449 


slrte 
397	 402 Light gray	 12.1 2.1. 63G l216 2..13 04 


sinte 
•	 402	 407 Gray slate;	 9.57 2.49 6503 9.57 24 cs, 


some iron StFifl 
407	 412 Dk.y slate; 8.11 1.53 t7.17 8l1 15 7.l7 


some iron st1n; 
uneven fracture; 
rumpled bedding 


412	 417 od.erto gray	 7.60 2.76 65.73 7.60 76 5.73 
s1te;some iron 
stathed bends 


17	 422 Gray slate;	 7.27 1.06 6'0 727 06 F3 
some iron	 teir; 
bedding 35° 


•	 422	 42'7 Gray slate;	 6.63 1O81 6993 • 6,63 l•'1 G99fl 
some iron stein; 
bedding 350 


average
0


0 R0T I.9 58


Cont thued







•


Serial No 0 43 
Hole No 0 2 (Cot'd.) 
Collar Elévat ton: 1213.5' 
Depth of Hole: 467' 
Locatron: N0E 0	 S.W.


Ajtkjn County 
Sec f 1072 


Date completed: 10/9/50 
Drilled by: U.S.kureu of Mines 
Logged by: Vr. A. Gro8h 
Type of Dri11iri:i'iamond dril1Core 
4nalyses -	 - ' ____	


-	 -	 b1uae	 Adiustede,é From ro	 Material	 Yon Ta'ng 8102 Iron Iang.	 tO2 Iron ng 8i 
427	 432	 Gray slate;	 8.57	 20 69.	 8.57	 20 6964


i i'	 oaaiy 
fractured 
iron 8ttnod 
slate 


432 437 Gray slete	 7.92 12 71.43 7.92 .12 7l43 & red iron-
stained slate 


437 442 Dk.gray slate; 7.O .12 7282 7,03 l2 7282 bedding 40 
442 447 Dk0 to light	 809 .12 68.76 808 .12 6876 gray slates; 


soie iron stain 
447 452 Medium gray	 8.65 .12 6897 865 12 6897 


slate;severel 
iron tt'p,ined 
banda 


-I 


Average 
452	 457 Light cray	 6.95	 1.18 66.44


8.05 
695.


14 
1.18


70.2 
66.44 slate;	 iron 


stalr.erl bands 
457	 462 Light gray	 8.08	 2.72 62.07 8.08 2.72 62.07 slate; iron 


stained bands 
462	 467 Light gray	 6.47	 1.57 65.27 647 1.57 6527 s1'te;	 iron 


stained bands	 - 
Average


7.17 1.82 64.59 
144	 467 4verage for hole 10.88 1.82 64.03







1/	 '--. w
itkin County •	 •-	


Sec Ref 072 
•	 Serial No. 44 


Ho'e No. 3	 nate completed: 10/6/50 
Collar Elevation: 1213.1'	 L'rilled oy: U.S.ureau of 1ines •	
epth of Role: 340' 	 Logged by : W e 1. Urosh 


Loct1on: .c,,.	 Tvre or Lri11irg: Diaa1Ond drt11uCore 
Anal1aes 


Depth	 COre	 S1udg	 kdtutedere 
From To	 Materiel	 Iron ang. 3102 Iron ang 3102 IroTanj 


0 1751 Surface 
175	 18LJ	 13.05 2.25 6254 13305 2.25 2.54 
181	 185	 Lisht gray	 12.13 3.90 57.80	 12.1? 3.90 57.80 


clay & soft 
slate 


185	 188	 Red,llght red 10.91 1.09 63.54	 10091. 1e0863o54 
soft slate; 
beding vertical 


188	 191	 Soft red si.; 10.99 2q32 63'34	 10099 2.32 6384 
bedding vertical. 


191	 194	 Soft red si.; 12.21 2.60 56.90	 12,21 2.60 5690 
bedding at 
45°;rock breaks	 . 
along bedding 
easily et 198'	 .. . 


Average	 12.06 2,48 61.01 
194	 197	 Light gray,	 10.02 185 64.30	 .	 10.02 1.85 6430 


closely folded 
slate;cleavage 
15° (axle of 
folds) at 194	 . 
to 195'.Red si.; 
bed4ing vertical; 
cleavage 700 at 
196' 


197	 200	 Red slate;	 889	 .59 65.78	 .	 8.89	 .59 65.78 
bedding 430 


200	 205	 Soft red sl. 10.99	 .95 62.22	 lO99	 .95 62.22 
& cley;beddlng	 .	


• 15°	 . 
205	 210	 Light red el.;1124 1.28 62.77 14334 1.77 6L95 13.67 1q66 62.13 


bedding 50°; 
•	 c1evage ver 


ticel (fl 
Average	 1125 i27 63.25 
210	 215	 LIght red,	 1i32 6.23 5807 1401A 1.57 6123 1382 2.16 60.83 


•	 coft s1ae; 
•	 some ieng0 


215	 213.5. •Dk. red cic; 1294' 33]. 6150 145O 1.68 5992 13.95 2.36 6058 
pale red slate; 
3OA mang0	 - 


218.5 221J Pale red s1te; 
I	 3' mang0 


221	 224.J Red & pale	 11l6 l69 6304 1102e l93 6625 1125 1q87 65.41 
•	 red slate;	 .	 . . 


cleavage 200 


•	 (Continued)







•	 0•	 • 
Aitkln County 


-	 - Sec Ref 1072 
Serial No, 44 
kiole No. 3 .(Cont'd0)	 DRte completed: 10/6/50 
Collar Eievat1on: 1213.1'	 L)rilled by:	 S.ureu of sins 


	


epth of Hole: 340'	 Logged by:	 A. Grosh 
Loctjon, N.,- S.',


	


	 rype of Lrtiiing:i'iamond drill-C

!nases 


L,septh	 -	 Core	 u4j -	 ______________ 
? ter1a 1	 Iron	 3102 Iron ng.	 i02 Ironan. 3102 


224	 230	 So:ue good	 14.15 3.2' 
Lnan. at 224';	 11.03 lo	 S03 
paic red si.; 
bediLg 450 


230 233	 Some :8ng 0 at 1496 3.84 5816 l037 1.33 654 1L34 2.23 Q.76 
230 ? ;red si.; 
bedding 22°; 
cleavage. 500 


Avere	 .	 126 2.33 62.17 
233	 235	 Soft,pele red 


I slate 
235	 237 J o core	 19.40 4.49 51.74 14.42 4.43 58.84 14.74 4.43 58.39 


• 237	 240	 aie red 3.1.; 13.19 296 6384	 10.19 296 63.84

cleavage 520 


240	 24271 fsle,red si.; 
)tt1e core; 


I mostly mRng. 
• 242,7 244 1 C1y,most of 1649 9.00. 46S0 12.24 3043 6401 1359 5.20.585 


core good	 ..	 . 
mrng o:;bedding	 . 
30°	 . 


244	 247	 Soft •qlAy	 15.20 514 55.87.	 .	 15.20 5i4 55.97 
247	 250	 P1e red si.;	 •. 


some mang. 
250 253 1 Red slate;	 1L24 3.43 61.53 1184 3,11 63.31 1165 3.21 62.76 


•	 cleavage 470; 
bedding ±	 .	 . 
hortzontal' 
sorne nang.(?) 


253	 256	 Little core; 1i48 20.23 42.13 9.70 264.7442 987 4.29 7l38 
all rnnng,


12.57 4.13 61.63 ye rage 
256 258	 Soft red si. 


or clay 
25e	 262 JL)k.red ciy.; 


some iaang. 
262	 265 1 Soft red 


I bedirg 100; 
c1ervae 10 


I in..oppoLtö 
I directions 


265	 268 _J o core 
268	 271	 Red ciy 
Averae


13.10 3.51 62.35 12.08 177 65.60 12.34 2.2! 64.78 


9,65 234 66.15 12.81 2.17 64.15 12.14 2.21 6458 
13.42 1q71 6'l5	 .	 142 1,71 6315 


OIQ 011	 z. 


(Continued)







titicin County 


Seris4 No. 44
	 Sec iCf 1072. 


Iate corp1eted: 13/3/50 Collar E1evtior; 121.1'	 i#rilled by:	 i .ines Depth of f!ole: 340'	 Loc-i y: . . Jrosh Loc p t 'ion: N.. - S0W.	 Pe of rti.1jt:1aond ir1.flore Depth	 -	 a1ses - 
-_Core	 -	 SThdge	 usderae	 I From	 ro	 ateria1	 Iron	 Sit)2 Lron ksn. Si02 Iro .rkg. S.t02	 I 


271	 274	 Softn	 rd ')9Q	 c	 - - -Dc---	 - 
to red slate


-•.- •.•_•IJ J	 6•J


I 9.99	 .63	 67€,56 1387	 ,87 66o58 277 Red clay ]3.5]. 95 65.54J 
280 Soft,081e 9.54 .89 6b.061 


red a1te 110.51	 lelO	 67.0.2	 9.84	 1.34	 5,1 283 Red slate 9.54 1q77 62.98J 
286 Soft,pele red 9.86' .79 67.3.fl 


slete P213	 1.32	 67,00 12.13	 ,82 S5.18 
'289 Red	 1 q te, 12.61 .24 20'±4J 


rather herd; 
bedding 300; 
cleavage 300 


274 
-	 277 


•	 280 
283 


286 


verago	 10 04 1 (Vi 
289	 295	 Red a1te	 1(LS1	 1	 1 


295 


298 


7. 
'-I 


7 
I-, J t 


307 


310 


313 


316 


'710 '-"I"' 


or 
328


- 
2 good bmda


_,-•_ '•, •4 )-"JoU o'.') cI-0c 


of rnang 
298J hed slate; 


I 1 good bend 
of mang. 


ZOL....i Red slate; 10.1! 1.40 c8.67 1146 2.44 (9,36 11.49 2.16 69.17 
some rnari 


304 Red slate; 
I bedding 700


S 


307_i s1e red al. 10.35 77 64,63 11.88 1.64 6555 11.25 1,2b 65.17 310 Red -slate; 
2 bands mang.; 


I cle2vage ver-
I ticai.	 (7) 


313_J PE1e red	 1.; 12.29 .7.46 54.32 13.42 2. 629i 1.9g 4.3'5 595 some meng,
S 316 ?Ple red	 si.; S 


some mcrig. 
319_i he.d 3late; 131O 5.4 5.23 64V88 3.55 61.20 14.39 4.39 60,37 


some rntflJ. 
22 ale	 ed 31.; 


I some ochre; 
I beddIng 79; 
I c1ecvge .150 


325_i Fed slate 1G.0 13O t5.33 1i16 351 3C .,02 135 2.53 G5.71 
3-2J Lcrkcr red s1 S 
3311 Some mang0; 12.29 1.'l 62O3 13393 225 64,25 13.52 2.02 63.72. 


red	 slate;	 . 
bedc1n	 300; 
clevce ver-
tical	 (7)


S	 •	 (Contjnuød) 







S U
kit kin County 


Serj8]. No0 4•4 Sec hef 1072 
Hole No. 3 (Cot'd0) 
Col1r	 1evp t1on: 1213.1!


. Date completed: 10/6/50 
Depth of Hole: 340' . Drilled by: U.S.Bureau of Mine5 
Location: N.E.	 S. . Logged by:	 W. A. Groih 


Type of Drilling: D1smon	 dri11..Cop 
Deo th 


FoTo
re	 - Ma berial	 Iron TMang.	 5102


Analyses 
S1ge	 ,ius ted Averagè 


3) Dk.rd slate
Iron Mng. S 102	 Iron 4ag 0	 S102 ____ 


333	 3371 1k.red zlate;	 6.30 
bedding	 50 4.45 62.97 14.71 .	 3.80 C0OO 12.39	 3.98 60.82 I 


33'7	 340 Gry slate;	 11.48 
some good raan.


1.50 62.24


I 


14.63	 3.64 60.30 13.81	 3.08 6080 
340 bottom of hole .. 
Averae .	 .


.	 1?28	 2q98 63.82 
175	 340 Average for hole .	


1G15	 2.53 6317


I 


Ilki







-
C • C S Ait'jn 


/
C	 it 


Sec Ief 1072 
Sert1 No. 45 
Fob	 No. 4 pte comple.tcd: 1C/2/0 
Collar Uevtton: 121.3' Ldr1led by:U. S. Liureau of Mines • Iptki	 t Pole: 373' Loea bj: Yf. A, Groah 
Locrtion* N... £.W. T'pe of i'ri11ing:i4amon4 ctrill.Core 


--
e;th - Core - 31u4g Adiuteç	 ert.e 


From	 To tsriE1 Lz3n ngc 3tO2 Iron Zang.	 S1O iron rng. Sb2 
0	 143 urtace 


atezia1 
143	 14F .ron fcrr..; fc.4	 .	 F0 B.94 .39 430 


drbllcr wtth 
chci	 hit 


148	 1511	 RóddteL browr I	 diy	 ?. a1te 
15].	 154J ftedcIs.. trown .20 .5'.5C 1.21	 .32 52.20 14.46 .25 52.41 city	 . slate; 


bedäing 35° 
154	 157 Soft red sI. 12.58 .2453t6 12.58 .24 53.66 verge 
157	 160 Soft redgray 15.0


•. 
1.45 4772


109 
l540


.O 
L45


I.21 
4772 


• a1te 
160	 163 hed & dk.rEy 22.90 2.21 24


-
22.90 2.21 3624 


to black 31. 
(soxie mn.?) 


• bedd3 450 
163	 166 Lkred	 1vte; 22.2 3.62 36.48 22.26 3.62 36.48. 


beddthg 40 
166	 169	 Soft red si. 
169	 172J Dk.red s1te 15.65 3.11 4390 1E.65 3.11 43.90 172	 175 'c.red eite 17.4 2.09 46.18 16.05	 2.29 50.82 16.98 2.15 47.27 
Aver8e 18.14 2.62. 42.62 175	 178 Ied 21te; 15.1 1.89 '1.5.92 1516 1.89 45.92 


bedding 50°; 
some 


178	 182 1 Red slate; 
bedding 450 


, I	 atl8O;350 
I	 at iei 


182	 17J F'ed s1te 14O3 177 5.40 14.03 1.77 45.40 with dqrc 


rolling bedding 
at 13; lEo ct 
184 


187	 192 Red s1te; 10.32 1.02 54,2 • 10,2 1.02 54.82 
beding vert 
ic?1	 t 330 


192	 1971 hed 31te; 1521 1.65 45.76 • 1.56i 1q65 4576 bethir	 vert-
I	 1ci	 t	 199; 
I	


wvy	 t 201, • 
197	 202_i 
202	 2O


p:rx. 700 
Red s1te


16.61 
8.22


2.29 204


•
]6,61 2.29 42.04 9 56.2 8.22 .59 56.26 


• (Continued)







S	 ..
£itgin County 
Sec Ref 1072 


Serial No. 45 
Hole No, 4 (Cont'd.) Date completed: 10/26/50 
Coli&r	 levation: 12l3.3 Drilled by: U.S.3ureeu of Mines 
L'epth of' Hole:	 370' Longed by:	 • A. Grosh 
LoctiorL: N.A. Type of L'ri1l1n:Diamond drill-Core 


inu	 es 
Dpth _Qoe_ SIude	 - justed	 .vere 


Fron	 To Msteiie1 Iron Mang. Si02 Iron	 iang.	 i02 Iron ian. S102 
verse -. 13.33 154 48.15 


207	 212 Red s1te 14.03 4.96 4756 12.84	 2.52 51.09 13.42 3.72 4936 
212	 217 Red s1te; 12.34 2.76 49.84 12,Z4 2 3 76 49,94 


some mange; 
rolling 
bedding 


217	 222 Red slre; 11.94 1.49 54.10 11.94 1.49 54.10 
beddIng 15°; 
some meng, 


222	 27 F.ed s1te 12.42 2,44 5040 l2,42 2.44 5O.0 
227	 232 hed slate; 9.68 229 6860 9i3	 2.29 6646 94 2.29 66.93 


qurrtz & - 
m8flg. 


versge - 11.95 254 54.13 
232	 235 Red slate; 22.26 7.96 31.48 1'.12	 2.84 55.70 1E.51. 5.0 42.35 


some m2ng. 
235	 238 broken red 2l57 6.38 34.0 20.70	 6.07 36.34 21.23 6.26 35.39 


slete with 
thin bands of 
mang.	 C?) 


238	 241	 i)k.red slete; 
some men. 


241	 244..J I1ed siste; 2l4 670 28.48 29.14 6.70 28.49 
some ruang. 


244	 247	 Light red s1 
I	 4"	 good, msn.g. 


247	 250...J Light red	 iC 22.14 6797.68 24.88	 6•1S 35.42 23.61 6.4 36.47 
oae good 


•	 vrae 24,21 6.36 34.66 
250	 253 pink to light 9.12 2.44 56,24 9.12 2.44 56,24 


grey slFtc 
•	 253	 257 rink to lIght 9.93 2.30 55.0O 9.93 2.80 55.00 


gray s1et; 
some uang. 


257	 261 Seine,	 chng- 127 l30 53.98 12.20	 1.53 55.80 12.30 1.40 54.72 
ing to red 
ct 260 


2:51	 265 Light red	 1. 7.33 1.06 59.3'l 7.33 1.06 59,34 
vertical bed-
ding 


265	 270 Light rod & 12.05 .55 58.89 12.05 .55 58.88 
gray siates; 
folded bedding; 
axis of folds 
100 


Pverage • 10.29 1.55 56.97 


(Continued)







S 	
Aitkin County 
Sec aef 1072 


.SeriE1 o. 45 
hole No. 4 (Cot'd.)	 Date completed: 10/26/50 


Collar 1evetion: 1213.3'	 L)rilled by: U. S. Bureau of Lnes 


epth of sole: 37©'	 Iged by:W. A. 0P08h 


Locetton:	 Type of brillthg:Dieinond dri11Core 
L\naivses 


1epth 
iro


Core 
Mteri1	 Iron	 ng. Sb2


31ude__ eted Eorc 
SW2	 Iron	 i02 Iron iiang From 


270 75 Light red sI. 14.65 8.9846.74 .	 14,65 46.74 


275 280
some	 iang. 
Red 31te	 11.56 2.13 52.48 llc56 2.13 52.48 


280 285 Red s1te	 9.12 .90 544O 9.12 .O 5440 


285 290 Red s1te;	 12.37 17 55.2. 12.37 2.31 5.32 


some mng. in 


290 295
fissures 
Red e1te; 14.44	 3.15 55.90 14.44° 3.15 55.90 


295 300
some rnng. 
Grey elate;	 14.81 4.47 52.44 14.19	 5.59 51.42 14.45 5.13 51.84 


sorie good 
nung. 


300 3031. Grey slate; 
some good 


303 306_I 
I ming.	 . 


Red slate;	 12.99 5.32 52.96 14.12	 2.01 60.10 13.74 3,14 57.67 


folded bedding; 
mEng. between 


306 309
bedding p191108 
Red slate	 9.91 039 54.48 9.91 39 54.48 


4v3rgQ .	 .12.70 3.39 53.66 


309 312 Red slete;	 1551 10.44 39.90 11.55	 4.89 55,92 13.9ê 8.30 46.08 


some good 


312 315
mon0 
Mostly broken-13.80 21.12 33.50 15.25	 9.65 50.10 14.95 12.00 46.70 


up meng. 
315 318'j Mo8tly broken" S 


318 321_I
upniBng. 
Red slete;	 12.10 2,32


S 


54.28 14.76	 9.73 48.22 13.86 7.21 50.28 


321 325
bedding 300 
Light red	 12.34 11.78


S 


47.34 12,34 11.78 4734 


325 328
s1te 
Red slate;	 9.91 12.52.50 10.11	 1,26 63.14	 9.91 .12 52.50 


cleavage vert 
teal U) S 


328 332 Red slate;6"	 12.34 10.24 4740 12.04	 6.90 53.70 12.17 8.31 51.04 


solid mang. 


Averege
& grey ci.


S


S 12.94 8.04 49.18 


332 
335


3351 
338_I


Red slate 
Light red si.; 9.09 2.32 63.88 9.09 2..2 63.88 


some good 


338 . 342
mang. 
Red s1te;	 13.23 1.73 53094 13.23 1073 53,94 
good mng4


(Continued) 







• 0.
AitciL County 
See Ref 1072 


Serial NOe 45 
Ho1	 No	 4 (Cont'd,) Date completed: 10/26/50 


•	 Col1rEltvstion: 1213	 ! Drilled by:	 U. 3. 8ur.a	 of Minis 
Depth of Eole: 370' Logged by:	 . L. Urosh 
Location: S.W. Type of irillthg:Li$mOfld drtl1Cor. 


•	 •, Alees 
Depth _iCore -	 Sle


-	 --
AditedLvu's e 


From	 Po •r tron SW2 Iron	 ng	 Si02 Iro 
342.	 345 ostl" bro 11.21 11i 49.12 4.11 6Oo0 967	 5 0 Q8


____ 


5?,7 
ken mFng. 


345	 348 Red slate; 1OZ9 9.91 45.44 133	 9.84544 
some rng0 


348	 352 Red sl3te; 9.'2 p.20 51.40 9.42	 5.20 51.40 
some maig; - 
irregular 
bedding 


352	 366 GrFy k red 958 2.64 55.38 • 958	 2.64 5538 
slate; some 


iverge 10.15	 415 55.68 
356	 360 Gray & bleck 16.08 1.22 51.82 1608	 1.22 51.82 


banded slate; 
-verticzil bed-
ding at:350 


*	 360	 365 Gray-slate. 17.21 .82 48.60 17.21	 .2 48.60 
banded	 th 
red slate; 
bedding -10° 


365	 370 Grey slate, 6.0 24 62.00 6O9	 .24 62600 
wavy bedciing 
at 650 


Average • 12.92	 .73 5431 


*	 •	 • 143	 370 Average for hole


•	


• ----:---- 


l357	 3-24 50.49 


- 


• ______







•	 - 


'114	 Q • k1tjn (o'uxity •
- ec Ref 1072 


Serial No. 4( 
Eole No. S . £te c1eted: 11/4/5Q 
Coll&r	 levattn: 1214.0' . Lri11ed by: U0 S. bureau of MInes 
Depth of Hole: 4' Logged by:	 *. A. Groeh 


•	 Loctton: N...-	 S.W . Type of Dr111in; Dlemond drt1lCore 
- 1ses 


Fr	 To
- Core Slitdge


- 
•4j.ustedverae 


£ter1e1 Iron 8102 Lrn	 rg.	 5102 Iron enc. Sb2 
0	 1461 


146	 150 I	 Surface . 13.92	 4.73 49.28 1392 4.73 49.28 
150	 155_I 
155	 15? Carb.alate 15.14 5.85 29.34 . 15.14 . 5.83 29.34 157	 160 Carb.slate 14.98 4.89 31.10 14.65	 4.02 31.60 14.70 4.15 31.52 160	 170 Carb.elate 18.56 7.21 24.50 12.54	 1.33 36.28 13.26 2.04 34.87 
170	 175 Altered rsd 


slate &eome 
carb. elate I 


175	 178 Red slate & 111.74 63O 30.54 10.58	 3.66 33.80 10.88 4.33 32.97 
• light grey 


j clay 
178	 181 Red to ok. 18.07 5.04 28.58 18.07 5.04 2858 


red slate; 
bedding 350 • 


181	 182 Gray slate	 1 
182	 185 Gray slate 20.19 2.60 31.84 22.06	 3.47 42.22 21.23 3.08 37.61 


tol83red 
183


I 
slate	 to I 
185 


Average . 14.44 3.55 33.40 
185	 189 Dk.red elate; 16.20 .70 44.22 18.88	 2.84 46.80 17.06 138 45.05 


bedding 18°; . 
cleavage 70 to S. 


90°(P) 
189	 195 Dk.red slats; 17.58 1.45 46.50 1758 1.45 46.50 


bedding 15; 
cleavage vert 
teal (?) 


193 .	 198 Dk.red slate; 18.72 1.81 44.04 18.72 1.81 44.04 
bedding 55; .	 . . 


• cleavage vort-' 
toil 


198	 203 DIc.red slate 16.44 3.94 42.54 17.26	 3.62 45.00 16.90 3.76 43.91 
&olsy ...	 • . . 


Average 
203	 206


. 
Red elate;	 1


17.59 2.18 44.77 


• bedding 500	 1 
206	 209 Red & light 13.70 .63 48.10 13.70 .63 48.10 red elates;	 •I 


bedding 35;. I
S - 


cleavage vertj 
teal	 _J . . 


(Continued)







'0
..• Aitkin County 


Sec Ref 1072 
Serial No. 46 
Hole No. 5 (Cont'd.) Date oop1eted: 11/4/50 
Collar Elevation: 1214.0' Drilled by: U.S.bureau of Mines 
Depth of Hole: 348' Logged by: YJ. 41 • Grosh 
Location: N.L- S.W. Type of Drilling:Dlamond drill"Core 


Analpes 
Depth Core_ -	 S1udg 4justed Avsrase 


Fran.	 To Material iron Mang.St02 Iron Mang.	 5102 Iron lung.
- 


•S102 
209	 213 Red elate & 15.49 3.70 42.60 - 15.49 3.70 42.60 


clay; a 
little mang. 


213	 218 Red 8late; 14.19 3.35 44.62 14.19 3.55 44.62 
bedding 300; 
bedding ver-
tical 


21A	 221 Red slate; 9.87 4.49 49.30 9.87 4.49 49.50 
bedding 200 


221	 226 Light red. 13.86 2.36 44.88 l937	 3.31 4840 15.54 2.65 45.95 
slate 


Average 14.32 2.70 46.09 
226	 231 Red elate; 12.39 1.53 52.02 ' 12.39, 1.53 52.02 


bedding 25° 
231	 236 Red slate 8.72 .90 57.49 8.72 .90 57.48 236	 241 Red to light ' 9.95 1.10 54.92 9.95 1.10 54.92 


red elate; 
bedding 25° 


Average ' 10.35 1.18 54.81 241	 246 Light red sl.; 5.71 . .59 59.90 15.71	 5.08 47.62 9.47 2.28 55.29 bedding 330 
246	 250 Light' red si. 9.13 3.15 54.44 9.13 3.15 54.44 250	 253 Light red sl.;15.49 6.34 45.20 15.47	 6.07 49.40 15.47 6.13 48.42 


eome thort 
253	 256 Red slate; 


cleavage 35° I 
256	 259 Red slate; 8.81 55 58.66 1595	 1.65 53.00 12.34 109 55.86 


some mang0 _J - 259	 262 Red & light 10.44 5.36 56.16 ,
10.44 5.36 56.16 


red bands of 
slate; some 
mang0 


262	 265 Red slate; 11.50 2.68 53.32 15.55	 3.47 37.80 13.37 3.04 46.15 some mang.; 
rumpled bed.. 
ding 


265	 268 Light red to 12.0? 2.29 5464 12.07 2.29 54.64 red slates; 
little mang0


(Continued)







• Aiticin County 
0 Sec Ref 1072 


Serial No. 
Role No. 5


46 
(Cont'd.) Date completed: 11/4/50 


•	 Collar Elevation: 1214.0' Drilled by: U. S. &ireu of Mines 
Depth of Hole: 348'. Logged by:	 . A.. Groski 
Locationi N.E..- S.W. Type of bril1ingDianond drill-Core 


Anase.s 
Depth


_____________ 
_____


____ 
___ 4ge	 - jjis ted Average 


Fröm	 To Material Irnieng. S102 Iron Mang.	 Si02 Iron Meng. Si02 


268	 273 Red slates; 7.34 .12 60.46 15.38	 4.06 5270 1368 3.23 54.34 
bedding. 40° 


273	 279 . Red slates; 8.97 3.74 54.42 15.63	 5.83 51.56 13.14 5.05 52.63 
some mang.; . 0 


bedding 380 
279	 282 Ied & lightil . 


• red slates;	 I . . 
se mang.	 I - 


/ .	 282	 285 Red state	 -_J 6.85 4.73 52.10 11.31	 5.67 55.52 8.81 5.1453.60 
285	 289 Red slate; 11.42 4.45 50.26 10.59	 4.69 56.44 11.34 4.47 50.86. 


• se mang. • . . . . .	 • 
289	 293 hed slate 10.44 2.29 57.00 •	 0	 0 18.92 2.29 57.00 
293	 298 Red slate 18.92 8.27 41.50 11.88	 3.55 54.86 12.70 4.10 53.31 


•	 298	 304.. Red slate 15.49 6,38 42.06 1278	 2.56 56.46 14.85 5.47 45.49 
304	 08 .. Red to light 10.19 4.02 5106 10.19 4.02 5lO6 •	 . red slate; 0


0 


bedding; 1ea- . . .	 0 . 


vage at 900 0 


to bedding(?) • .
0 


Average ,. . . 	


0 . . 	 . 	


• 12.34 380 52.68 
308	 313 Red slates 10.52 1.18 51.70 0	


• 10.52 1.18. 5I70 
- .	 313	 317 Banded red 10.44 .98 53.70 10.44 .98 53.70 


& gray slates; 0 


• bedding 30° 0 


317	 322 Red slate 636 78 61.66 10.91	 1.26 56.48 10000 1.16 5752 
322	 325 Banded red 8.81 1.10.53.90


0 8.81 1.10 53.90 
& gray slates; . . 
bedding 35° 0 


325	 330 Banded red 11.58
0 


1.18 50.40 • 11.58 1.18 50.40 
& gray slates; •0 
bedding 35° •


0 


330	 335 Light red 9.79 6.38 47.24 17.58	 839 40.92 15.98 7Q98 4222 
slate 


•	 335	 338 Gray slate 13.86 1.45 4870 1386 1.45 487O 
red & 


• black bands . 
Average . 0 • 11.67 2q30 51 06 


• (Continued)
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0
A1tki	 County 


Serial No. 46
Sec Ref 1072 


Hole No. 
Collar Elevation: 


S (Cont'd.) 
1214.0'


Date completed: 11/4/50 


Depth of Hole: 348'
I)rilled by: U	 5,	 uresu of 
Logged by: *. A. Grosh


Lines 
Location: N.J.. S.W. 'ltype of Lrilling:Diaznond drill.Core 


Depth Core
Analyses 
Sludge	 Adjusted Avereg From	 To Material	 Iron Meng.	 Si02 Iron .Mang0	 sjo2	 Iron Meng. Si02 


338	 343 Gray slete	 92 .66 532 -	 962	 .66 562 with red & 
black bands; 
beddIng 30° 


343	 348 Same, bed-	 10.44 .66 53.26 1044	 66 5326 ding 300; 
cleavage 550 


Average
10003	 66 5.44 


155	 348 Average for hole l298	 2q88 
-


4796







s 


Serial No. 47 
Eole No. 6 
Collar Elevation: 1213.8' 
Depth of Eole: 334' 
Locc'ion; N..	 S.W. 


Depth 
!!01n To 


0 13B 
138 143 


143 148 


160 ]65 
165 170 
170 175 
175 ieo


C'
àitkln County 
Sec Ref 1072 


Date completed: 11/16/50	 - 
lirllled by: U. S. bureau of Mines 
Logged by: W. * Grosh 


•	 rype of Drtlling:Djamond dri11.Core1 
•	 Analyses 


Core -	 Sludge	 Mjusted Ave raé Matertal	 Iron TMeng. Si02 Iron I8flg.SjQ2 Iron MngQ S102
Surface 
Iron form0	 l593 292 53.48 15.93 2.92 5348
(chopped 


sample) 
Dk.re clay	 12.55' 2.36 52.52 11.02 3.03 5878 11.23 2.94 57.92 
& soft'slate; 
a few man0 
nodules In 
clay 
Soft dk.red 14.80 2.13 4884 
clay & 8late 
Red slate;	 13.52 2.92 4766 
bedding 52 to 
550; cleavage 


(1)


148 155 


155 160 
14.80 2.13 48.84 


13.52 2.92 4766 


L)c 0 red slate 1472 1.77 49.20 l472 l77 49.20 Dk,red slate 11.26 1.57 52.O 11.26 1957 52.30 Dk.red slate 17.70 2.52 48.62 17.70 2.52 48.62 Dk. p d slate 18.18 1o81 44.80 14.48 2.09 55.79 16.21 1.96 50.64 & clav bed- -


180 185 


185 190


ding 6Ô0 - 
Dk.red slate; 13.60 2.52 52.20 
bands of chert 
184 to '185 
Dk.red slate; 16.89 268 50.22 
chert band at 
185. 5; chert 
slate contact 
75°;bedding 
65°;cleavage 
(fl500,epprox, 
right angles 
to bedding; 
bedding 600 
at 188 


Dk.red slate 1818 17.81 30.00 12.55 
chert Ct 1') 
194 to 195


1.3.60 2.52 52.20 


16.89 2.68 5022 


14.59 2.38 51.02 
8.98 55.20 14.07' 11.36 48.40 


Average 
190 195 


195 200 ome red si; 15.77 28.37 19.40 15.77 12.61 46.06 15.77 14.86 42.25 
Considerable 


•	 chert; some 
mang. 


200	 203	 Some red sl.; 12.71 7.88 60.30 7.56 3.55 67.64 8.44. 4.29 66.47 
considerable 


•	 chert


(COntinued) 
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0. Os • Aitkin County 


Serial No.. 47
Sec Ref 1072 


Hole NO. 6 (Cor3t'd.,) Date completed: 1l/16/5O Collar Llcstion: 
Depth of Hole:


1213.8' 
334'


Drilled by:. S. isureau of Mines 
Location: N.L s.w.


Logged by: *. .	 (ros 
Type of Dri1lth:Djsmo	 drlll.Core 


th Core
aya,a 


SIug• 4ju8ted AverW" From	 To terta1 Iron Meñg. SiO Iron	 ng. -Sij Iró .an; 5102 
203	 206 Fed s1te; 


some 'nen.; 
clevge 


.20O(? 
206	 210 hed s1te; 14.28 792 47.20 l4.2 7.92 47.20 some marg. 
210	 215 Red s1tc; 14.20 790 43.00 1.84	 508 54.20 1397 .33 50.30 sonLe marig. 
215	 21d hed slate; 10.43 2.36 54.60 10.43 2,3f3 54.60 • bedding 25° 
218	 222 hed. s1te;. 18.46 13.67 34.80 18.46 .3.6? 34.80 


some macAg. - 
& chert 


222	 227 Fed slate; 24.71 8.71 39.22 16,89	 1.73 54.08 17.69 2.44 5256 
some mang. . 
&chert 


Average . . . 14.54 •8,t20 4866 
227	 230 Red del1


. 
230	 234 Red todark I 19.59 .96 .47.06 19.59 .96 4706 


red slate;	 I 
bedaing 369_J 


'.34	 239 •Eed 8late &. 17.81 2.48 53.60 20.11	 1.93 51.80 19.16 2.16 52.55 
cloy; c1ea . 
vge 250(?) 


239	 242 fLed slete; j2.76 685 63.46 17.22	 6.70 55.40 16.13 6.74 57.37, 
corstderab1e 
chert; some 
:iieng.(?) S 


•	 242	 249 . Red slate; 11.1 3.03 58.00 . 1L31 3.03 59.00 
ioie chert S 


• Average . . . 1638 2.68 53.19 
29	 254 ed slate; 1123 76 53.34 1123 .76 53.34 


• irregular - 
- bedding


. 


254	 259 Red slate i.37 53 55.92 11,58	 .39 58.88 134l 43 60.75 
259	 263 hed slate. 11.9 .2] 64.24 .	 . 1139 .1 6424 


•	 263	 268 he	 airte; 12.32 l5 64.24 . 12.32 .15 64.24 
c1ev1,ce 
43Q	 (?'


S - 


Average . •	 . 12.12 .40 60.45 
238	 273 Re.d slete & 14.32 370 53.18


S 	


• 14.32 3.70 5Z.1 
c1y; a 1itt1 
groy s1te


(Continued) 







J. 
Serial No. 47 
Hole No. 6 (Cont'd.) 
Coller Elevation: 1213.8' 
Depth of Hole: 334' 
Location: N.E. -S.W. 


pth


Aitkln County 
Sec Ref 1072 


Date completed: 11/16/50 
L)rilled by: U.S.r3ursau of Mines 
Logged by: W. A. Grosh 
Type of 'irilling'.L'tainonu drill-Core I Analyses --	 ___ _____	 Core -	 Sludge	 js_Average irom To	 steri1	 Iron'Mang. 3102 Iroii Meng 0 5102 Iron	 St02 


273 278	 Red& gray	 800	 96 5884 1126 1q77 58.40 9.95 1.45 58.58 


278 281 


281 285


285 290 


•	 290 - 294 


294 299 


Average 
299 304 


304 309 


309 314


uu-
ding 500; 
cleavage 300 
approx.riglit 
anCles to bed-
ding 
Red & gray 
sltes; ir-
regular bed-' 
ding; some 
red cicy 
Red & grey 9.36 2.17 6O64 936 2.17 6064 sletea;folded 
bedding ;.axis 
of folds 38° 
Red & gray 6.88 5.99 53.36	 853 5.16 55.92	 8.30 5.28 55G56 slates 
Gray slate 8.24 2.13 53.36 8.24 2.13 53.36 with iron 
bands; bedding 
28° at 290 
Dk.gry slate; 6.64 4.14 61.50 6.64 4.14 61.50 bedding 650; 
cleavage 220; 
some soft 
mang.	 C?) 


banded red & 6.40 .24 l.84	 -
9050 
6.40


3.11 
.24


57.48 
bl.84 


gray slates; 
beddIng 350 
Dk.gray slate; 7.36 .37 59.50 7.36 .37 59.50 cleovae( 7 )45°; 
few iron stains 
Grey slate, 7.37 .56 61.22 7.37 .56 61.22 
some rod slate; 
grry slate 
higIly frac-' 
tured at 309'; 
quartz filling 
in fractures; 
bedding 350 at 
311; cleavage 
(7) 460


(Continued) 







• ..
Aitjn County 


Seiie1 No 0 47 Sec Fef 172 


Hole No 0 
Coi1r Elev&tion: 


6	 (Cort'd,,) 
l2l38'


Date cop1etecj: 11/16/50 


Depth of Eole: 334'
.Lr.11ed by:	 0S.&u'eau of Mines 
Logged by: W. A. Grosh Locotion: N.E.	 S.W. Type of Drill1n:Ljond dri11ore 


From .To Mter1e1


Anelyees 
-S1e	 Jutedver8g Iron 8102 Iron Mng.	 8102	 Iron St02 


314	 319 Gray slate; 8.00 .15 59.56 8.00	 .15 59.56 beddIng 500 
319	 324 Gray slate; 10.08 .12 57.6.4 10.08	 .12 57.64 some iron - 


bends ;bed-
ding 450; 
vertical 
bend of 
iron 1/2 
inch wise 
320 to 322 


324	 329 Grey slate; 6.40 .09 62.10- 6040	 .09 2.10 some Iron 
bends; bed 
ding 15° 


.329	 334 GrEy	 1ate; 7.36 .18 61.32 .	 7.36	 .18 61.32 few Iron bands; 
cleavage (?) 
300 


334 bottom of hole 
Averege . . .	 73$?	 .24 6945 
138	 334 vere,ge for hole -	 12.48. 3.05 54044







Aitkin County 
Sec Ref 1072 V 


Serial No. 48 
• Role No. 7 V Date completed: 12/2/50 
Collar Elevation: 1214.3' Drilled by: U.S.Buresu of Mines 
Depth of Role: 392' Logged by: W. A. Grosh 
Location: N.E. - N.E. Type of Drilling:Liamond drill-Core 


Analyses 
Dep _ore__- Sludge	 -


V 


Ad]usted Avera8L 
From To Material Iron Mang.	 5102 IronMang.	 Sb 2 IronMang. 3102 


0 140 Surface 
140 145 12.36	 1.41 55.02 12.36 1.41 55.02 
145 l5l 11.84 .33 10.83	 1.14 60.00 11.02 .98 


•	 151 15&J
V 


Red Slate 12.48. .45 13.80	 1.53 54.40 13.30 1.12 
154 157 Red-Light Red 13.92 .76 V 13.92 .76 


V


Slate V 


Average 12.33 1.09 
157 160 VR Red-Light 25.28 2.36 25.28 2.36 


Slate .Beddlng
V 


V 


500 
V 	


160 163 hed Slate0 14.24 1.12 18.13	 2.25 50.20 14.63 1.03 
Bedding 550


V


V 


Cleavage 35° V 


V Same direc-
V 


tion 
163 166 Red Slate. V


• V 


- Cleavage(7)
V


V 


400 V 


166 169 Lt.Red ,Slate 10.80 1.52 10.80 1.52 


Folded Bed-


V	


V 


• ding. Axis of


V V 


V


folds 350


V 


169 173 Lt.Red Slate 14.72 .15 17.92	 .49 51.00 17.14


.41 


173 176 Pink Slate 4.72 .06 14.88	 5l 56.28 12.91 .42 


176 179 Pink-Lt.Red 1l 76 .68 11.20	 1.22 60.60 11.55


V 


.88 


Slate.t3ed-


• ding 4o° 


179 182 • 	 Lt.}ed Slate


13.36


1.04 13.44	 2.13 58.70 13.40 1.53 


Bedding 52


V 


182 185 Lt.Red Slate 16.61 3.15 16.61 3.15 


iedding 25°


V 


• at 153. Bed- V 
ding 70° at V 
154.Cleevage V 
along bedding. V V	 V 


185 190 Fed Slate.	 V 9.60 .37 • 9.60 .37 
V


V	 tedding 45Q V V 
at 186. Bed' 


V ding2S°at 
188.Cleavage V 


• (?)60° 
190 195 Red Slate 20.56 1.77 20.56 1.77 
195 200 Red Slate. 8.56 .68 15.60	 1.10 58.40 13.66 .98 V bedding 300 
200 205 Red Slate. 13.76 .80 13.44	 .76 62.20 13.51 .77 


V • (Continued) V







AttkthCourity 
Serial No. 48 .e ztex	 1072 
Hole No. 7 
Collar Elevation: 


(Cont'd,) Date completed: 12/2/50 
Lepth of Hole: 392' Drilled by: U.S.uresu of Minee 


Logged by: W. A. Location:	 N.E.	 N.E. Type of
Groah 


Drilling:kiamo dril1Core 
Depth 


From	 To Material
- 


Iron
COLre - 
Man


Sluc1e	 AdJu8ãire 
S102	 Iron k9n	 Sb2	 Iron Men 


205	 208 Red slate, 14.72 .84
8i02 


Bedding 200, 14.72 84 
Cleavage 50°, 


Average 
208	 213 Lt.red slate,, 


Bedding 60g.
17.84 .30 13.60	 5.79


14.63 
55.90 14.60


1.19 
4.50 


213	 216 Red slate. 
Bedciing 50°.


9.12 4.57 9.12 4.57 
216	 221 
221	 224


Lt.red slate. 
lied slate,Sojne


9.92 
9.52


4.61 
5.lb


14.32	 6.03 51.90 13.38 5.72 
good mangc


14.24	 4.89 53.30 13.01 4.96 
224	 227 
227	 230


Red slate,	 10.08 
hed slate,	 J


6.19 8.48	 44j. 61.30	 8.91. 4.89 
• £edd1ng 48°. I 230	 235 Red slate, 10.40 .53 10.40 .53 Bedding 50°J 


235	 240 Red slate, 
One smell


10.48 .37 11.68	 3.07 61.20 11.11 1,78 
piece of mang. 
oxiae .bedding 
450 


240	 245 Red s1ete,A 
little chert.


14.64 3.31 20.96	 4.53 51.28 19.18 4.19 
Some mang. 
oxide,bedding 
350• 


Average 
245	 250 Red slate. 9.92 .06 16.64 3.47 


Bedding 50°. 9.92 .06 
250	 255 lied slate. 


6" of solid
10.24 .80 16.96	 .90 63.80 15,88 .88 


255	 258
chert or qtz. 
Red slate, 13.36 6.62 
edding 48g. 13.36 6.62 


258	 263 Red slate. 
beading 480.


21.28 1.30 17,12	 1.41 59.26 18.38 1.38 
263	 268 hea slate. 1696 .18 


Bedding 48°, 16.96 .18 
268	 273 Red slate, 8.72 .12 


Bedding 53°. 8.72 .12 
Cleavage 270. 


average *
13.91 1.1.8 


( G0fltiflød ) 







Seiiti1 No. 48 
Hole No. 7 (Cont'd,) 
Collar 1evt1on: 
Depth of hole: 392' 
Locction: N.h.	 ie.E. 


Depth 
1 rom 


273 


To £etericl Iron Mang 
278 Red slate. 12.00 2.92 


Some chert & 
meng. oxide. 
Bedding 5QO 
Cleavage(?) - 
25°. 


283 hed & gray 15.76 .68 
slto. 


285 Chert. 6.72 4.26 
290 Red slate. 22.24 10.32 


Soiio chert, 
little mnng. 
oxide • Chert 
slate cont9ct 
lO°.(almost 
vertical) 


295 Red slate. 23.52 12.61 
298 Red slate, 20.40 2.72 
301 Red slate. 15.68 2.13 


Bedding 48°. 


304 Red slate. 24.40 1.49 
Irregular 
bedding0 


307 Red slate 0 15.24 2.01 
Bedding 50°c 
Cleavage 300. 


312 Red slate0 14.40 1.65 
6" chert at 
312. 


317 Red & gre.y 10.40 2.36 
slates 


320 Red slate 0, 24.16 1,06 
Soaie chert. 
Bedding 40°. 


325 .	 Gray slate. 10.40 2l3 
Bedding 45°, 


e 
330 Red slate. 22.40 68 


Bedding 65°. 
335 Red slate 19.84 1.33 


Bedding 45°. 
340 Red slate... 23.28 1.41 


Bedding 45°. 
345 Red slate 0 19.92 .45 


t3edding 20,


278 


283 
285 


290 
295 
298 


Averag 
301 


304 


'S 


312 


'I 


320 


Aver3 
325 


330 


335 


340


Aiticl.n County 
Sec Ref 1072 


L'at completed: 12/2/50 
L'rl1ed by: J0.Bureau of Mines 
Logd by: Lt.aroah 
Type of Drilling:Diamond drill-Core 


- 
1udge	 AdustedAverae 


Sb2 Iron Msng. Sb 2 Iron Mang. 3102 
12.00 292 


21.23 3.03 53.26 20.15 2.55 


6.72 426 
21.60 3.07 54.04 21.76 4.93 


22.40	 3.66 48.22 22.48 4.30 
21.12	 2.52 51.08 20.73 2.63 
18.72	 2.29 58.64 17.08 2.20 


18.17 3.45 
24.40 1.49 


16.24 2,01 


20.08 1.80 55.60 18.04 1.80 


16.96 1.53 59.72 15.86 1.67 


24.16 1.06 


15.04 1.14 67.28 14.40 1.28 


18.16 1.56 
22.40 .68 


15.84 Q 70 64.28 17.80 1.01 


23.28 1.41 


26.24 .45 47.46 24.78 .45


( Continued) 







Aitkjn County 


•	 Seri1 No.	 48
Sec kef 1072 


•	 Hole No, 7 (Cont'd,) Date completed; 12/2/53 Collar	 levatjon: 
•	 Depth of Role: 392'


ri11ed by;	 .iureau of Mines 
Location: N..	 N.EO


Led by: ?. A.	 roeh 
Te of	 rL11core 


I&AYS64 epth 
'rom	 T o


o'i 
eria 1	 Toii 1Er	 S!


--	 - 
1uu	 Adjusted Averas Tri	 Si	 Ion 1ar e 


345	 350 s]te,	 l920 1.t)6
_____ 


- 19.	 1X	 - Sone chert	 t 
350	 Jicling 
450, 


350	 355 lied	 s1ete	 1.34 1.02 16.32	 .30 O0.6 16.46	 .61 edding 35°. 
355	 358 lied 8late.	 ] 


óeadtng 35°.	 I •	 358	 360 dray slate.	 J1472 1.18 14.72	 1O113 • Soie red s1at 
chert 0 Jeciuiri 
35°. 


360	 362 Red slate,	 20.32 .45 16.00	 .53 60.42 17.11 .51 bedaing 40°. 
362	 366 liedejate.	 14.49 .60 14.48 .60 Some gray 


slate at 365. 
bedcirg red. 
s1te 350 
Gr9y slate 25°. 


Average 
366	 367 Dk.red s1at 19.15	 .86 


& chert.	
I 367	 372 Red slate.	 114.64 1.37 '14.64	 1.37 Bedding 45°J 


372	 377 Red slate.	 22.24 .76 17.92	 1.06 60.80 19.06 .98 Some chert. 
377	 382 lied slate 0	 25a9 2.13 iRo72	 1.61 57.02 21.14	 1.78 !'olded bed	 • 


ding.x13 of 
folds 5°. 


382	 387 Red sl q te.	 '	 1.56 1.45 1.56	 1.45 Soiie chert. 
Grey slate at 


• 385'.iieddlng 
50°. 


•	 387	 392 hed	 gray	 16.48 1.30 16.48	 1.30 
• Chert.edding 


4S°.Clemge 200. 
Average


•	 17.85	 138 
•	 140	 392 Av3rge for hole • •	 16.55	 1.77
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OYTI ON 


KNOV ALL	 T1ESE i'EET: Th.. t ER1U: , the 


undersigned 'tOptiorlors", KiY TODD ani INCL1i:I fl. T3DP, 1ij 	 jPe, 


and EDwr P. CALLON	 FRJE 'CIWLON, hi ?.i 1 -1l of the 


City o' . t. 2u1,	 e:r CoLmty, •innsot. , rn	 Lessees 


jfl	 re t:e o;ners f	 ini'	 .e ated Jur: 1, 1')O, 


wherein 'idyck eorporation,	 New Iork corpor. ton, &:onkrs,



Nev York, leased to those O3tionors for : perio of fifty ()) 


yers from te 


All o :ectio ety-three (3), 'oii:ip 
Forty-eight (48), $.ge Twe.ity-ever (r7), 
Litkin Comty, innesot , 


for enerd driin purposes s th r ri enu:.r	 iubject to



the c3n'.itioi. i: ;ait -ese set ortt; 


:?:rs, Tintic tacr	 jiiri.' o., •Y t1t -t1	 city, 


Jt;	 e.l1ie .F.	 ining Co., o' ?iciir, .i;io : .L; u'crt	 . 


o	 Illinois; E.ro1 F. i:tz, :'	 , 11fori 


liii:. ri •	 o	 'w York	 w Yar ,	 ft.:r 


•:esla. t'( _s the iptionees, h.: yr.	 conclu-	 ot!: tiot 


v:it t	 uriersigri:: Gtioor ror tr purpoc	 )ruri(i	 n 


Optlo , it%	 ivii.s	 c4o' .tio	 i	 :, 


to	 rc:.e	 ntr t	 t	 :(it1D 


	


i est lii:i the resect1v rttht.,. -:i	 Thli : : . t1c-. 


the .foreL	 rtes in oonrYtiori thrrewit : . ; :ri :' C;tr t 


h.Si i.rit t	 c i	 t: fcrr o'	 }-ti1t	 " ttrc	 :( t) 


rt	 reof;


	


N J .11	 12, 


(a) Ir cortLier tioi	 the	 4ety- iv€	 .i. 


doll rc (5,oO	 iu	 , t. r r ceipt	 trecf is :ri y 


.ac1no:1ed	 by the Optior3, t	 bove	 Jptionor	 o her.y 


graat to the said Upt1ones t e sOle	 : c clu IYC ri:t 1d 


1







privilege: (i) to demand ar ta1e sa1. Oo"itr ct o Ass1ri:cnt ''ron 


the Optionor	 t rn:;r t1ie up to	 inc1uin' t	 first	 of 


Apr11, 1951, upo te p yent i or bfor€ si	 Le o' 


price of To Hunrcd Twerty Fi	 T1ouwv e o11:r ( i5,OO.00); r.n 


(.), .s : 1tcrnt1w, t their eiectioi, to renew thi:: Qptioi ror 


. ;rio	 t:e 'irt	 y o	 i'i1, 195:1, to	 l iUiL ; t? 


'irst	 :; o	 epte.r, 1951, uoor. t': p ? yme!t to t2	 ; io' 


the	 o iwe1v	 ous	 Five .un rc- O1i: rs (	 .) oi. r 


be'ore t c first k	 o . ru, LJ1;	 1't	 :C t t 1:.	 :...:', t) 


. te fro	 t.' ..ptioior tL	 fr	 iti'-	 ztr.et o 
.in.nc -it	 r beforc .ete;tcr 1, I19'i,	 t..	 j: i.':'t 


puro.bcse price of Two	 rcc'	 e1ve	 oui• Five un'r	 o1i r; 


(12, :o) , tgeth€r .i.t	 I :t-rcst	 t '. .1	 si	 t t;	 . 


four c-r crit	 r	 fro:,	 :rl]. 1, 15.1;	 -d (c),	 u:t r 


1tr:t1v', ..•t t:ir e1ct1o:, ';. rew	 Op;! .	 r	 .itin.:1 


€rio fr	 c :"1rt iy 0 r eote;r, 1951, t	 i:: i1.. I: t 


'irt	 o'	 ri1,	 U .O. th.	 t t	 .; t1IJ.	 n o 


-	 ':: of cpte 3 r, 1951, o	 Thce1v 


ou	 .	 ..:ri rc. dolL r	 Y11 ,5 ; i.3) , togctcr ';It,.. 


on :c si•	 t	 .un	 lwelv€ T'oic.	 'ivi unrE; do1i r 


(';1 : . ,s.o,c .:;)	 t th rtc	 or	 r ceit	 r	 fro	 ;r1 1, 


19.1; rn .L	 ct eve n t, t	 n' t	 te Opt1c' t. c 


ore:eti ie 'onrct	 sit .	 r bore . ,:i 1, 1 


the p.yri or . )U.:JJ	 .	 • 1 y 	 7r1	 .:o: 


(.	 ;,3).Ta), toeter	 it:	 .. 


"ir	 r cc:t	 r	 ciu	 t roi ete.;c.r 1, 1951; i	 ' 


tiS 3tio :: p ii1	 ied !. :: 


for-.1	 r it	 11 eese n:	 t. .;	 o	 cr 


force


(b)	 p;io!1or cc	 ry urthr 1vc	 t 


th )ptionees urin te Iic ti1:. Optior rciwc1 tr€-f, 


t.€ so1 exc1u1v nd. :ri-vi1e	 . atr u	 c	 :,i1


2 







part of the optioned premises for the purpose of exaninIng and 


exploring te sar e for Iron ores and other ores in a mmer 


conformin- to good engineeri:.	 mining pr?:ctice, nd to take 


way samples of ore mterials found thereon or therein by testing, 


drilling or other process, o undertake metallurgical reserch 


and experiments thereon and to erect SUCh structures and Install 


such e quipment as may be necesry therefor, en' in f-ny other 


manner hic ry not be in conflict with the term3 of the afore 


mentione! dning iiese to carry on ctIvities InvolvIn studies 


prelitInry to the evelopnient of mining opertIofl. 


(c) The Optionees shall h ye the right to contr.ct with 


others to exercise In their behalf the privileges hereinabove 


grnted; all of the operations hereir. referred to, whether conducted 


try the Optioriees or others, to 'e done without damhge or loss for 


whIc' the Optioiors would be liable under the terms of said beae, 


(a) The Optionors reserve the right durin the period of 


this Option or ny renewal thereof to enter upon t!e premise! for 


the purpose of examination en inspection of the work being don 


ducted by the OtIonees or othr; in their behalf, nd to demand 


and be furnished samples of or or ore-berIn initerials being 


removed therefrom	 copies of ch.rts, prints, analyses, drilling 


reports, research report3 and ll other dat: with respect to such 


oper:tion	 t the tIme when tiie sane becomes vailebie to the 


Optionees.


(e) This Option iny he abandoned nd surrendered at any 


time by cIvIr1?; te Optionors ten days' notice inwritlng of the 


election r tc Optionees so to o. Thon :ny such surrender or 


ter4ntIon of this Uption, the OptioneeS shall hve a period of 


thirty (') days there fter IthIi which to remove from the optioned 


premises all tools, sup:'lIes, eqnipnecit, structures and other 


chattels of ny nture p1: cei threon by the Optionees during the 


11!e of this Uption.


3







(c) T1nic	 erfor.nc i	 t'	 es;ece	 ipion, 


the r1r11	 s	 rin rtc	 e eoni err.'	 L	 o"iy 


)r the pyrieit o	 'e sui o, ' oiy ercinbHfor	 pec1ficô. 


esi.n	 tii, ito t:	 o or to th- rc!i1; o	 Up10 


t t. F:u1,	 t i'nst. 


()	 io	 Eir::	 r :eir	 to e	 riinr 


sh11	 i	 i..rt :i	 i::,	 :rr:.'	 3	 •.t	 :tl	 . r-


pect1r:	 t1c	 t	 t*o..o1n	 e: c	 t suc . 	 .i t..i 


rt1e	 ti: 


t,	 i1 L	 1 t; 


. •11o:, 1 . 7	 ti. :tr.t 
t	 • .- 1 1.	 . 


i'ia co. 
''44 ... 


cI1J	 j1j'j. Co. 
?ichcr, 


i'it	 .
Chic	 , 


H: rol	 i..,
.	 à...ö..	 iJJ •t 


.	 ii:)• 
- '.-.'	 -3-	 .'	 .-' 


(:	 Jt.).:	 .1	 .. 


i:iiic	 3	 .1.	 i ::	 .	 r	 - 


zevi tL:.' ,	 :	 z oi t:


	


-	 ':	 :t.--
.t.	 iA:LO	 , 
1. 


______________________________	 / 


t) .-	 iflCi.1T 
.


I. 1	 '----	 --r---
-.	 '	 .	 c1i 


I- r Ct
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STATF OF IN.P4M3OTA ) 
.' c' 


COUNTY OF iASEY ) 


On this —_7ciay o Decerrtber, l9O, before w, 
Notary Public within and for ait Coun t y, prsonvl1y pered 
KAY TODD and 5INCLAIB H. TOtD, ni wite, to rte 1'non to he the 
persons escrihe. in : :nd who executed the 4'oregoin 1ntruient, 
crid each cino1edgd the same as hi tree ct id fleed. 


TkTT 01? flN6i)TL ) 


CJtJ1TY OF'	 ) 


On this 7	 ay 0r DeeThr, 1950, b1'ore ;, 
Notrr	 1ic w1i'i 11 for	 u t,	 II 


• CJLLTh	 ci-:o, i: i+,	 1	 r to 
be t	 rso	 Lesct1be t	 c	 - r	 )Y1-' j 
!nstrutt, u1 e ci .ccnoid:d tt r. execut r d t	 s 
hit; !re et n1 eed.
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HL3IT "A"


T 


TL DJit , iadO	 ritered jtO thiS _____ day of 


_, 19	
nd betOen	


TOJD and ;CLI U. TOJD, his 


jfc,	
. GLL0 and	


CLLON, tis wife, all of the City 


o t.	 l,	
Couflty, 1jnota, 


ptieS of the first part, here 


inafter rfCrr to as the 
S81Iors",	


d TINTIC	
iU .aING CO., 


of	 t	
City, Utah; III	


.	
CO.' of 1icher, Oklahoma; 


:	 rl(	 ChiCnO, illin°1	
:t	


. R-' of LaJ011a, 


d	
s Y3	


of New 1or City, 1ew york, 
paie6 


o1 the seCOr part, hereiflter referr to s the ssi:nees'1; 


•


r or and in cc	
1ert1Ofl 


of tne su ol _______________________ 


_o1" in hand paid to the 
ssitfl0r6, 


the recCit nd	
3re0f is herebY ackn0w1e	


d in further



cons1di0i cf the 
coVC15 and rti0 of thiS Contract to be p 


ormcd ;'nd ob3erV by tb	
rtieS heret0, the above nned ssign0r5 do 


'iro°Y 5311, sign, 
trflS' COI1V	


d et Ve unto the 
5igfl8 


o	
eir ri't, title nd interest in


	
to that ceaifl Lease dated 


Jrua 1, 1950, by and between AfldyCk Corporation and the 


•5igflees, a 


copY of which is attached hereto and marked 
xibit 1, by whiCh the said 


	


,flck CorpOraUofl has iesed to the 
55jnor5, for nthI purP05	 the 


f01lO1	 described land: 


All o ctiOfl Twenrt	
(23), TownshiP 


ortr0it (48), iangG entY'
	 (27), 


4itkin 
Couflty, 1inne50tae 


TO H 7	
TO I1QI the soie untO the said 


5signS their SUC 


	


csSOr5	


asiC' for a nriod until July 1, 1999, which is six months 


prior to te o:71rti0fl date o s*1 
aSC, and all of the







riht, title, estate ard interest in ani to si Lease a;d the lands 


trebi deruiseu, toethcr witn all the hereditaments au.I appurtenances, 


rL ts -wci orvileges therunto belonging; upon the condition that said 


essignes shall ohserv' -id rfori all oi the covenants and conditions 


which vc beei hereby undrtakeL1 by them. 


The ssl:nors covenant 	 ior t;::Ls.lVes, their 1:ecu-


tore r	 ininistrtcrc, that the,r c_re tti true 4nd lawful owners 01 said 


Lae, ::I tit said.	 seioLi itert is 'rec ud cloi	 cii cl•is 


incuibrc ,	 tu	 oo mlmt aid IuU. pu	 o sell, 


assin, trLu. r	 cuv	 v	 in Lfl .ianner	 pursued. 


it is unaurstoo.	 a,ree1 otwcen c,	 1ollobs: 


is	 T1U Gm 


Tht	 sinsos aereby asu.ae Li. ti obliticns of the •ssi.ors 


t1niiz t'ic ters i.i provisions of	 Leu; tit tnoy will tot :erit a 


e occur in to obsrvc	 o'lL	 o.s;	 tt at the 


coLciusiozi ol the to 	 O.L t;as is:'r:onu or t the tiio	 any e-rlier 


czncelijtior4 or tsr;in-tion oi. 	 tir	 cc; pur-


suant to	 provisior..s £;rovii.1n t1crw	 '	 1l	 Wiicr 


to th	 sci;nor a recordatLQ jLotrU ict i	 LJOJ1Ul 


interest,	 i.ivi.'c o •. ;.rron r.n	 ii.i	 njc	 orPc.h; 


o	 t ic!t	 in :s :r!x r'rv' to the •ssi tnors :X'	 hC, to 


;c	 h	 jnocs. 


• 


''e	 ?"	 -	 -	 - i 	 -'• 


.tL1	 z; o	 :ri ,	 i.i ,.	 L ..:ch 


t&is .SS	 O1 Ci LJt3.0	 .(rC	 ic	 s:•: rc,r	 .':r' 


cii ircn or,	 or	 Lr	 r	 t 


riind	 raiovei frou tno le.I pr;cas	 içpi t:	 rt du:a tt



three i.nths preciir the fir.i, day of tAe mx.th in ich pynt is to be



ie as aforesai1 an over—ridin royalty, cunsistln of th di f'rnce be







S 


tweex the roy:.1ty	 i.i b' ti4ti to ti: Leu i iiin th t'.	 t1J i s 


rd oo to be coriputo! t te folio in bao r.. t 	 r ro;3 tor, of 2240 


pounds of ro ;o ricvd x.d c:: 


Ore	 vlth iturl	 tiç.rese c	 •tct	 Y	 se thn 1 .60 Oro wi.h nttura1	 an::ane	 tit cf 1J 
up to but zot Lc1u'J.in 


IT	 I! .90 Ii	 r	 'I	 U 95 H	 H	 U	 U	 1 , 1 • 00 
H	 H	 U	 I	 jr; 1( 5 


'I	 I' 


Ii	 U	 ii	 19	 2O; U .1.15 p	
21 


U	 Ii	 Ii	 if	 U	
5. 


U	 1	
:o •1C 


U	 ov e 
to	 . z3ot:Lt)Lt or	 iJ' 1.n	 ric	 ;	 ry 


(dd	 r percnti.c	 o.i:t	 u::it;	 Jt1or	 l ents	 :r cevt,"	 ,oi.rjt	 urt,	 i. a.,	 21.	 cri	 'uj J. c3rry	 rate o	 1.2 
22	 oi	 c.rr	 rt	 1.)6,	 tc.) 


rovi	 '!	 t	 v	 f. e .b.	 i2C	 :1CC Of 


Cii3OJ:;e	 or	 j:j	 &kVOt . ..0	 iro.	 1:	 .j	 tL	 C;c; C,L	 . 10 


ton, tie ror1tLc	 il:c1n	 - t-.	 ':() 


cott oi	 uc	 oxcji	 over	 .:.i,iu.	 ;e t rIo 


y jc'	 i	 t	 et	 3.ic	 ; nre11y rco:;L.od br tc	 ..rti tifl. Z)r if r , 


uc.I prco .ic	 puL;ied	 z	 rc;	 Th2 e,	 Ier:C t	 7 :r ot price - 


)I	 ic !Lid	 y;ue	 'QxJi	 to	 'coot	 rcri-


r	 .:irio	 iaj.	 'r	 teii.	 io	 ort.	 ciri '.ho	 s-o	 o 


rvijon	 tc;	 L	 J	 ;	 t'.:	 r.	 '	 1e 


ci	 ia11jr	 by t:).t. pii1:Ci;:l	 e f;: :'.r,.	 'line . 


C	 LI	 b.	 :	 Jict	 •'	 I o	 rco"	 11 


:;.Ce	 rre..	 C	 :rLe ports	 ? vo	 'i 


)j.(,ç	 ton cLC.r	 -	 co	 trecti,


—5-







deduction for tne yer 1950 being: 


Uppor Lake rail frei'ht plus dock 
3 transportation tax 
L.ke freiiht plus unloading charge 
(hold to rail of vessel) 


j , transportation tax 
iscellaneous 
Total


1.05 
0315 


1.45 
• 0435 
.02 


2.595 


(The published Lake rie price at the date hereof is 
7.70 froi which should be subtracted 2. 595 cover-
ing the above charges which results in a current 
mine price of 5.l05.) 


rovided, howevur, anything herein to the contrary notwithstand-


in,, the royalty payable tinder this ssignment of Lease shall never be less 


than the ba8e rates established in the foregoing scheile. 


3. Mini.mum Royalty 


The ,ssijnees i'urther agree ith the issignors that beginning as 


of ..pril 1, 195., they will pay to the ssignors in 4uarterly installments 


oi the 2uth dn of pril, July, October rnd January in each year, a minimum 


r: ual ro,'alty in the ourit of the difference between the sum of 5,000.0O 


and the niinirnuin annual royalty re4uired to be paid to niyck Corporation; 


provided, however, that if in any one year or ;xtore royalties for the shipment 


OA ore actually aimed and removed from said )reraises shall be paid in an 


az.aount in excess of said estnblished annual minimum royalty, then and in such 


cr3e t	 iount of such exces: 'ay b pp1ied in any subsequent :zear as a pre-


pay acnt on such royalty as aui.y accrue for tte,t year over and above the stipulat-


ed an. uai i±ura royalty for sait 'ear. 


i. Cre.i.it for hoyalty aId 


The ,ssigriees aree that, when they shall becoi entitled to credit 


aathst ro iaities to be paid to the 1tndyck Corporation to the extent of mini-


mum royalties heretofore ;,aid by the .ssix:ors to hndyck Corporation, they will 


upon takii : ; such credit nay to the ssinors the amounts so credited by way of 
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rimbursziert,	 jz



t the J.at c tLs



atvance rolt yJ.i 


thus provided,


furthi' co xi jcj rtjon for this (ontract or ssi-rient, 


ssinors are ervit1ed to cr1it or 


to lick orio'atjon in	 iiount of _______________ 


Jollir&, i'or which reimbursement is 


5, Fy icxt of !oytes 


The ss1nees hereby a.:re to )	 o tke proper public authorities 


wtever royalty tax or other as3o5, rent may be levied upon royalty 	 wits 


:iote tc t.he ssircrs under t,hi	 . sinet; z'rti they a'rea to furni.h the



:.s3nors vit? ,t p lic:ti tax roceirts shoini; the orent o± all such t xes 


tnd assessmete :::	 by thee heunder.	 rovidud, howover, that tho °ssines 


shall be	 li.ert to ccntost in the Courte or otcrwisc tho v.lidi oi :ri,r 


such t	 efor ttiey sIiaii b re¼uireci. to	 uxd i$c:r	 th saue, upon 


the cordtoi, owever, th.t t t :ey ;ll not -it or su±Tr tho si	 reie 


or	 mnei thereon t	 oo1	 r' ti xor an' of such tExes. 


, Furnir cpo:t 


The .ssins	 re to £!iri5: to t	 Si7(r .,t	 •	 eci-






:iieci i caid Lee iu.licate reports of oloratior, iirir ocrt.iors, 3hip-


oru or ti'et ;its rei,d to b : 'uiio. to udch C.i; or ticr viir 


Iararprs	 (l(),	 von	 JLrz	 2 ico:	 o 


,.	 _______________ 


'ii .3aiI'ors	 t:iir	 oi:te idi t dl tis	 ve	 ri it to 


3;t ::r up on	 iz.. .Lcis or uori ny ot!:or	 u	 i (L ore	 o t 


prrniscs hafl L utockplld or	 t d for t: •ir4' o	 :: 


of hand1in; said ore	 tretL s. ,	 t	 intit	 n'	 ziity, 


uut ot i	 to	 tex.re o.th L!:. c r'	 o	 t'	 s3's 


..3b'L:.i_CS c: ) fe.	 o jrnii;a	 ssx.'iore	 ;c	 T. I,. ;c	 L :ior i 


froi t. e t ti..o s	 be riaonab. re ute uvrJ,	 ::y	 ttor.	 ;rt Lin 


to i.he ain1:, tre-:ierit,	 J. r ..ovd of	 oro. 
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8. .ssijnrnert cnd uh1etting 


The s;inors agree t.h;.t the ssinees shall htve the ri"ht 


to	 thin controct aid to ithlct said L.ictb for all the purposes ci 


soid inini 1e&, or to cortrct	 ct13r3 to operate ary th or iiuts 


on ai1 1,nds, fr ut no .sni'nient f tiie:ir ritn by tic	 hoil 


relieve thei of tLeir ooli:;tion I reurer ur)ies ar u:.tii	 ch si n'ent 


oiail hc,v be; ,prov?d .0 wx5ti: by ti	 nor. 


9. [urrender


1 L't titt	 1az3 not	 r	 "ie-


m'	 at ti Cntroc of ssin.nt .r:i the este hereby :'r;nt.-


ed on	 lost. day of any urtrl poriod in any yeir by ivin: to thu 


nignors writtor not,ice of iir election so to do no iesn thri stty 6O) 


dayo prior tc the ffoctjve dc,to : such surren.er, nd by aLr: to the 


: ssinors prior to ti date o such	 ri:iir.tion all sui:i t..t s:1l thul?. 1aV( 


ucerued to teii tLcreuLde, wether	 hen or thr,fter,	 i/ 


£erniim: ll th cove. r.t :nd agreerto ; 	 cservin all ii Cu nditioris 


h'reof on ,he art of thc ssi ,riee to bo erfor:ec. x1d	 ervod up to the 


d.te L	 ieritintion;	 ireupon all	 ii:ioLis her	 Cf 


rties hero :JJ. ceece z..i;d teritlnate uxce;, t:o	 laio: of trio :ts-


oi'nees to	 ' li t.xes ) rbJO b:1 tem herounuor iLie	 rot bo	 CJC 


OX. t') dato ;1 'ch terrairnion. 


IC • Terrniiation_on .lul 


.ui CSO of	 .f'ui' iy the	 'i.:i C1trct cc 


e triiinated Ly the ssi ,,rioc uo. si:ty ((jO) d;js ncticc; ircvLczi 


tnt A f .i"ic ef'u1t involves 	 iis Jioi re ouLjoct to rbitrtion wider 


t1.i COi19r.Ct	 tc Jssinees UOfl tJ!O efult, tu t;r itir iieiI nut 


¶e effectivo ur.0	 xty (to) d.iys	 .'t	 JIL ueteriianct.LOn tit 	 lt 


exists, iiould th. cl',irded defult :.volve tic	 iert of ron.:j b; t1i 


cfl tii€ 3i: rreos h;il py	 icunt in di3putc ;I should it 


;Ut)3( j'irt.,	 .uter:iiiicJ th.t tho	 o1hrit so p.i.0 w:s not •Juo, thon the 


s:irors a;ii reL1LLur5e	 es for t i	 inunt so .	 .ith ixtrc:t 
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t1 tie rrite of 4 er annum from ttc date of such payzxient. In any event, 


the tenuination sh1l not become eff3ctive if the dfau1t is cured within 


said sixty (60'; ;I;s after !vin notice as above provided or, to the ex 


tez:t that it cnnot. be cured by perfonuance, if the ssinees shall pay the 


dnaa	 :o: efIt as detririnecI bv arbitrators ;ithin sixty (60) days after



such dtcrth'tio. in the v.nt 1 t;ie insolvency, bankrutcy, or . receiver—


:p f 11 or my of the .ssi:see, or s.iould an execution against either or 


any	 te'i riix unsatisfied, no ore shall thereafter be reioved unles3 


'::ti ir ir. aivce or satisfctory seclirity be furnishei to the issignors. 


U,	 ssi ,nors i.i , Itt to i.eij •)cfault 


if, uon de±*uit ur ciaia of ief cult in the ; fornce of the 


t'n'i .i t,	 fro	 corporation, co'nxnitted or pexnitted to exist 


tko i3s1.rIeeS hruunier, and said .nJyc: Ccrporation shall .ive notice to 


the .ssi r ors of	 teriixation of saia ieasu urLdr the provisLls tnereof,



the sd ..ssignors horeby expressly rescrv to ti'os elves the riht to make 


;ood such default so as to aaintain said lease in good standing and upon doing 


so sh;al have the ri'ht to charge ainst the account of the ssignees all sums 


of	 ney oaid out together with expenses, attorneys' fees, and any other costs 


w.iieh ty sh ii hove borrc in connection theruith, 'which amounts shall b


iie'aatoly 1uQ and payable an.1 shall bear iriterst at the rate of 6 per annum 


froiu the ti: t?at the sare were paid by the .ssic !y ors until the date of re—


.'c ;ient. Utll rep3':tent is ;made, such su .s shall be securzi by the Assignors 


h; lien -s orina±t,er provided. 


Jpon t triuiration of this CntrLct ol ssin tent in any r&anner 


;r :	 •se w tsov..rr, the ssinees shall peaceably surrezder said lands 


to the .ss1rlors, cat not bir4, in default hereunder shall LnVc stxty ((C) days 


aft.br mch t rinatiofl ia	 ch te rnove all 1;ines, tools, achinery, rail-






road trcc, iraies, structures ard ot er chattels erected or placed by the s-


sinees or	 re:iises hut shall not hcve the right to remove, or impair any



supports placo. in any IrLe or an,7 iiucr or fraie work necessary to the use 


and idnteramrice of the shafts or aproches to such mine, nor any tramways therein, 
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ncr to impair the t.b±1ity of xy such mine or shoft on tny such lncth. 


J, F'etention of Lien 


Tho sineec ':rec tt txc .sirnor3	 t li ti ie have, 


poeess ai: hold lien u!on dl ore mined frod	 1td rI th concer-


trote orojiict t1\rof urt!l ifl S	 &.; II t: bee	 ctnd.ly shipped away 


fron	 Lrds o	 ()' t'' p1:c? Of	 ft:d off eid .1.ds, 


or. .i mov•.t"	 :err, .1U)ie.lCr	 :' J. cr c.1	 'ttC	 Lf	 io 


Ic	 TL.	 c	 1:	 33Clr.y ior the	 'ct o all 


royit.y,	 ..	 '..tier oh 1 J r15'	 t,	 ,	 tao 


.'	 .	 .	 zic'	 'ocrty irtiK3 i.rrur 


ao ch ttel or	 erfcrc'cI i iir ;c .. •:	 Jt	 of 


.	 ci	 mi provided. 


•	 rLt.rtion 


ree iort or cortr3vrc3' 	 thc urtcs hertll 


b- iet:r;nther by .ritr ti3r L t'	 L:o fft ;oviJeI 1 


in :rrph 2C	 L	 c	 r.'ck Co )ortior	 d thc st-nors. 


In the	 licttor of tIlE' :'cvior c	 :r	 .,	 ...	 c1	 'nd 


ssignee	 ñi1 occunv tJic	 iticr3	 r:-;	 •.	 1 


roferrc	 tj'.,	 t:. yc	 er'-'r	 ' •	 v-o:	 ;' 


eid :::r'	 :	 r	 l''t • 'C	 jL 


set f'	 Yio .trt,. 


i, It	 -'f 3sir:xs 


£cr	 mt r ts of t	 'j. 
ert, tic'	 c }'r h''	 i.:" '. ':i	 :::	 r 


if i:.'rft	 4;;	 :.: 11	 :::.	 :1' Ti4tr 
tc	 '"	 'j	 r,	 "	 ;;:	 o-


prt1or.


16. Ii trts :f st rises 


fr ' t';o irtrt	 ,f	 's.L 'rc i.r. ti: C'rtct	 f	 s:1.' :i-


ta:;nt, they io hereb:r dcclar thit 	 ti: ti folo'	 Lvhie intrsts 
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thtruir::


Tintic ;tandard LIming Company, a one-third interest; 


oflie B. Ltning Company, a one-third interest; 


.iubrt £. 1oward, a one-ninth interest; 


Harold . Raddatz, a one-ninth interest; and 


il1iain i. ydon, a one-ninth interest 


17. Notices 


notices to L)Q ,jVfl hcreurir1e:r' shdl be in writing and sent 


by reir;tcred .izil addressed respectively	 follows: 


	


y Todd, -26C1 1 irst !ational	 nk 13uildinf, 
t. ;1 1, !tnnesota 


dw:rd x. cflon, 137 kst U.çith $troet, 
3t.	 1, Iirncsota 


Tintic tardrrd inin Cocny, 
L)t Lake City, Utah 


;i:iLe i. uJzin Cornpary, 
Piche r, Okiahona 


hubert . Howard, _________ 
Ci:ro, Illinois 


'AL cold .	 ddt, 
LaJofla, California 


illii I. L{ayden, 48 Madison venue, 
cv Y., rk 22, flew York, 


ry prties deirin to rurd cn;e of address siiJ. notify the others 


1r writiri	 that effect, 


18, Obliat.ion; tc	 tth t; L,:d 


The covenrnts, ceitio	 ;r J.	 reert, herein cc.'nto sl,1. th're 


o,	 be ot)l ;!tor uor t	 :eirs, frr.d rpreentrt.iv3, 


;C(r o:[	 'f the ;rtic	 th si	 hi1 run u th tnc !ard. 
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IN T :TJiQ?Y F;Oi, t partie3 hereto hcv3 excute this 


riozt as : th d	 er irt 1)ov(3 written. 


(,¼T0 b excut	 i acknca1oded U the contracting parties)) 
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XHL3IT I 


MINING LEASE 


THIS ACRt11NT, made and entered into as of the 1st day of 


January, 1950, by and between ItNJYCK CCR?ORATION, a Now York corporation, 


of Yonkers, New York, as party of the first part, hereinafter called the 


u Lssor t , and KAY TODD, of t. aul, Minnesota, and	 JthJ x. SC.LLON, of 


St. kau1, Minnesota, parties of the second part, hereinafter called the 


"Lessees",


iITNS	 TH: 


1. Owners r4p of Lrd. 


The Lessor hereby represents that it is infor;ied and believes 


t Lat at the date hereof it is well seized of the following duscribod lands, 


hereinafter called "the leased premises", situated in Ititki County, 


Minnesota, viz: 


,fl of Lection Twenty-three (23), Township Forty-eight 
(48), iange Twenty-seven (27), 


but it is distinctly understood that the Lessor makes no warranties what-


ever with respect to the t.t1e to said premises, except that it has not 


made, ne or executed any act whatsoever whereby sold premises 'iay be en-


curnberd or imperilled. 


2. Granting Clause. 


In consideration of thu sua of Or )ollar (i.00) to it in hand 


paid by Lessees, the receipt and sufficiency of which is hereby acknowielged 


ar.d in further consideration by Lessees of the coven rts and conditions heroin 


conta nei to be kept and perfor.ied by them, and in further consideration of 


the paynent of One Thousand Cne Hundred Thirty-six Jollars and iinety-tiwee 


Cents (l,l36.93) by Lessees to Lessor, Lessor does horaby 1e.su to the 


Lessees the leased premises for the terni oi fifty (50) yocrs fron aid after 


t..e date hereof, unless this agrec;rit is e.rlier tariainated in accordice Lth 


the provisions hereof, vd.th all surface ri: :hts, and also all rights to explore 


for, develop, mine, by open pit or underground aethocIs or both, treat and re-


move all iron ore, ;anganiferous iron ore, siliceous ore and other ores, 
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metals md materials found therein arid thereon. 


3. Habendum Claue. 


TO LV JJ) t HOLD said lands to the Lessees for and during 


said term upon condition that the Lessee8 shall well and truly perform, 


keep and observe each and every of the covenants, agreements and condi-


tions hereinafter contained and on te part of the Lessees to be perform-


ed, kept or observed. 


4, Treatment of Ores. 


It ..iay prove to be economically feasible to dry ore from said 


lands or to concentrate it, or to treat it in some other mariner; therefore 


Lessor hereby agrees that Lessees shall have the right at this option to 


dry, wash, screen or otherwise treat any of such ore, and that the royalty 


herein provided for shall, as to any ore thus treated, accrue on the 


product of such treatment and not on the crude ore before such treatmer. 


Such treatment of ore ay be conducted by Les9ees either on said lands or 


on other lands in the vicinity available for the instaiJation of a plant 


adapted to such purpose, provided that the Lesses shall first obtain the 


fee title to such other lands or such a lease thereon that the lien and 


rights of Lessor in any ore re.iioved thereto shall be fully preserved and 


protected to the saie extent as thoght such ore had reiained on said lands. 


ny ore rioved from the leased premises to any othcr lands for the purpose 


of treat1fl2 the same shall not be deemed to be mined and removed from said 


lands so as to cause tie royalty thereon to accrue, and such royalt shall 


not accrue until the product or concentrate resulting I roii such treatment 


saii be actually shipped from the place of treat.ient. to .rrket. In the 


event Lessoos shall erect on tiie leased pre:nises a plant for the treatment 


of ore mined therefrom, they shall have the ri.ht to treat in such plant ore 


mined and removed from other lands. Ore ixd.ned from the leased premises and 


the product of any treatment thereof shall be kept separate and apart from 


all other ores and ore concentrates, until the ore from the leases premises 


shall have been weighed or royalty has been paid thereon, arid all said opera-


U 
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tions shall be conducted and completed within a reasonable length of time. 


In case such treatnent shall be conducted on the leased prises, Lessees 


agree that any refuse or waste arising I ro such treatnert shall be ' so de-


posited as not to interfere with the future operathn of any mine ormines 


on the leased premises. Lessees agree to conduct the washing, screening or 


other treatent of any such ore in a good and rkmanlike manner and accord-


ing to ood engineering practice and sound business judginent and so as not 


to cause any greater waste of such ore than is necessary to render the ore 


product or c.,ncentrate thereof 'ierchantable and of proper composition arid 


character for successful and econoical furnace use, and that they will use 


in any sich treat;ient roper machinery and appliances to that end. 


5. hoyalty. 


The Lessees hereby covenant and agree that they will on the 20th 


day of .ril, July, October and January in each year durint the period this 


Lease shall continue in force, pay to the Lessor for aU iron ore, manganese 


ore and nariganiferous ore or concentrates thereof mined and removed from 


leased premises and shipped to market during tne three months preceding the 


first day of the month in which pay ient is to be ;aade as aforesaid, a base 


royalty at the rate of twenty-two ai:d one-half cents (22) per grosi ton of 


2,240 pounds of ore so removed and shipped0 


Provided, however, that when the f.o.b. mine price of Mesabi Non-


l3es8emer ore averaging 5l.50 iron natural is in excess of 3.75 per ton, the 


royalties herein stipulatoct ail' be incre:sed ey ten per cent (lOM of the 


excess over J.73. is used herein, the "publiithed ake 2rie pric' t is that 


price generally recognized by the iron ore trade, or if no such price is pub-


lished and recognized, means the average rierket price per ton for ores of the 


kind and grade correspondin to the resent iesabi Non-Bessemer grade sold 


for dolivry at Lake rie ports during the season of navigation current at 


the time of shipment for the then current season's sale and delivery by the 
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principal dealers in such ore. To fix the f.o.b. mine price thore shall be 


deducted from such "published Lake rie price" all charges from mine to 


Lake rie ports which are included in such "published Lake ixie price" under 


the then current season's ore sale contracts, the deduction for the year 


1948 being


Upper Lake Iail Freight 1.05 
3	 Transportation Tax .0276 
Lake Freight 1.15 
3	 Transportation Tax .0345 
Unloading Charge (hold to 


1ail of Vol .18 
3% Transportation Tax .0054 
Arbitrary ______ 


2.4675


Frovided, however, anything herein to the contrary notwithstanding, 


the royalty payable under this lease shall never be less than the said rate of 


twenty-two arid one-half cents (22) per dross ton of 2240 pounds of ore. 


Minimums 


The Lessees further agree with the Lessor that during the period in 


which this lease agreement continues in force, they will d.ne or cause to be 


mined from said land and shipped as defined herein the fofloidng minimum amounts 


of direct shipping ore and/or ore concentrates, naiiely, at the rate of 2,500 


tons per year for each of the first three (3) years of the term of said lease, 


and at the rate of 5,000 tons er year for the fourth (4th) year of said term 


and each year thereaftor. In case the Lessees shall not so ship the full 


zuantity of the agreed minimum output hereby stipulated to be mined nd shipped 


in any such year, the Lesees shall nevertheless pay to the Lessor royalty of 


twenty-two and one-half cer.ts (22) per ton on the tonnages stipulated to be 


mined and shipped for that yeai until tIi5 Lease shall expire or be t riainated 


in manner herein expreseed; provided, however, that if in any one year more 


iron or manganese ores or concentrates thereof are thus paid for in excess 


of what is actually mined and shipped in such year or years, then and in such 


case such ores and concentrates not rexved may be removed in any s ubseuent 
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year during the continuance of this Lease without payment therefor, but such 


iron ore or concentrates so permitted to be moved in such subsequent year, 


in consideration of such prepaynent therefor, nnj.st be in excess of the stipu-


lated miniin amount of tons agreed to be taken from the leased premises for 


that year under this contract. The Lessees agree that they will pay all of 


such royalties on the 20th days of pril, July, October and January in each 


year during the period this lease shall continue in force. 


7. Manner of Operation 


Lessees shall conduct all operations hereunder in a good, skiU-


ful and worlcnanlike manner and in accordance with good engineering practice, 


and will not do, or cause or suffer to be done anything wth will hinder, 


prevent or detract from the profitable developnent and use of said lands as 


an iron ore or manganiferous ore mine or which will unnecessarily increase 


the cost of developing or operating the sate or result in waste of the 


minerals therein except such as is usual and necessary in skiflfufly conduct-' 


ed mining operations, or except by the roval of ores and minerals as herein 


permitted, lessen the present and future value of said lends as such ore-


producing property, and Lessees shall deposit any waste uatorial resulting from 


the mining or treatment of iron ore, manganese ore and manganiferous ore from 


said lands in such manner as not to interfere with the future operations of 


any mine on said lands. 


3. Cross-Mining aigits. 


Lessees shall have trio riht to use said lands for irress to and 


egress from other adjoinin . lands, and to construct, aintain and operate over 


and upon said lands railroad tracks, truck roads, pole and. pipe lines and other 


facilities in connection with mining operations on such oth r lands. Lessees 


shall also have the right to carry on the mining of ore from said lands and 


from adjoining lands as one operation, reniovin from either property through 


the other; provided, however, that ore mined and removed from said lands shall 


not be stockpiled on other lands until such ore has been weighed or royalty 


thereon shall have been paid to Lessor, an:! that surface overburden or other 
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waste matria1 removed from oth r 1inds shall not be placed on said lands 


without the writtei cnsent of Lessor. 


2• Taxes to be Paid by Lessee 


The Lessees further agree to pay all taxes and assessment, general 


or specific, wLich may be levied or assessed against or upon said premises, 


or any part thereof, or on any ores, or the product thereof, or upon any 


property that nay be placed thereon by the Lessees, from and after the date 


hereof, before the same shall becorne delinquent, during the period that 


this lease is in force and effect; provided, however, that in the year of 


tenniratiOfl hereof, t he Lessees shall be liable for only that proportion of 


tne total of said taxes for such year that the number of days in such year 


that the Lessees have possession of the premises bears to three hundred 


sixty .-five (365) days. The Lessees shall also pay all lawful personal property 


taxes th.t ;my be assessed or imposed upon the iron and other ores mined from 


the dnjsed premises or from other lands and stockpiled upon the demised 


premises, and upon the iron and other otes mined from the dnied premises arxi 


stockpiled on other lands or shipped therefrom. The Lessees agree to pay the 


Linnesota royalty tax upon royalty pay ents made by them hereunder but shall 


not be liable for any ether tax or assesu:ient levied upon or neasured by in-


co.ie to the Lessor hereunder. Frovideci, however, that the Lessees shall be 


at libe.ty to contest in the courts, or otherwise, the validity of any tax 


for which they are haUls hereunder before the Lessees shall be required to 


pay rd discharge the same, or any part thereof, provided, further, that the 


Lessees shall not permit or suffer said premises, or any part thereof, or any 


ore mined thereon, or any improvements or personal property thereon, to be 


sold at any time for any of such taxes. The Lessees agree to furnish Lessor 


with duplicate tax receipts showing the paytent of all taxes and assessments 


nade by them hereunder. 


10 • Reports of xploratio 


Lessees agree that on or before the twentieth day of January, April, 


July and October in each year, they will furnish to the Lessor a report of all 
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ap1orations carrio' on by tei on said lands during the prececir t1hree 


cleridar a)nths, each such report to be accomponied by bluepriits sho1n 


t'e location f all work of oqiortion and the results thereof and also 


ShO'biL t: charactc. uf an ore encountered, ard by reports of all 


analyses of such ore. 


11. deports of iinir O,crations 


Lessees shall furnish to the esso' on or before th tentieth 


dy of January in each calendar duriii•; the continu : nco of tiis lea3e 


blueprints or ps showing ti true cL edition of the ;orkino of any iiiine 


or iines on said lxds or ths iirst day of such nth, tother with the 


location of ll ore bodies nd any inforrition r1'hic Lessees ay hv show-


ng te cnaracter	 sucn ore bodies	 x iso cnovan; the places from 


which oro sh.fl hvc been extracted nd .;eneral1y showirg the undorround 


oon pit uorkings of such thi or rnec. 


12, Reports of	 ipeitQ 


Lessees 3hall c:use di ore reioved from sai.i lnIs to be W3ih-


by ta person or corortion tr portth. th s.ic trefroi to iarket, 


and shall on or bofore the twentieth d.:r c	 ch cdzr .iort rurr:isi to 


t,he Lcs;or a, Iotailei roport	 3'oh	 itz ICr t'	 F :CO.i, C13flA 


ientri, oio'ar. uo dat2s tareoI	 the . 1u.ntty oi 3ac oci sU2ent a5 


sot ort	 t	 ianifest threof, ich report shall be verified by soae 


-e :v i1' noiede f the facts or otherwiso, suff.ci.rtly ',utonticLtJct. 


The Lessees furtur agree to furnish Lessor ,uUcLto coor o 


each of th railway coup is ;eiht tissues, showiri 	 d ;vei	 of dl 


ore ipped fro• t:i densi	 aao t	 :sor with :tu2il-


cato copies of di analyses of crude ores, conc2ntrat3 tf ores ta;en by 


the Lessees from their exploration orL said premises or s:ipints of ore there-


froii.


'll such raports o rr such trarsportator. coi and all copies 


of transcripts fro. the boes of any uci tri'poxtLon eo	 roLtivo to 


the transportation or weint cf such crs shL, a	 dnst	 ceis, e 
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prima facie evidence )f the facts so stated or appearing in any suit at 


law or equity or In any cntroversy between the parties hereto in and 


before any ccurt, reference or arbitration. Lessees shall also furnish 


to the Lessor on eacn of tne 4urter days kioreinabvo fixed for the pay-


mont of royalties, written reports of all ore removed, from said lLnds dur-


iu the three aonths preceding each quarter day. 


13, ieports of Treatments. 


Tue Lessees shall cause all ore treated by thcia in any way 


wutsoevcr to be weighed, ani haJl cause the product of such treatiiient 


to be ieighed, arid shall on or before the twentieth day of each calendar 


month during , the caritinuance of this lease .urnieh to the Lsor c detailed 


rcpo't of the nwnber of tons of or in its natural condition o tratod and 


the nuiiibor	 tn o5. the product o2 such treatxierit, togethar vth copiu3 of 


fly cnalyses wLch th Lesoces iiay have 	 shovin the :inerd content of 


cuc ore before trut.tunt rd after treatrent, 


34, Lessor's liit to Aditioxai Infor.iation. 


ipon reuect .de b the Lessor, fro:n tiuc to tLie, the Lesses 


shall irni.s to tho Lessor ueh adi.Ltional infor:nxt1on as th. issor may 


reasorabi r re4uest ond so	 not be obtained by the :sssees from their recorc, 



tendin tu s ev the u'aritity and uaiity of all ircn ore arid ;iananeoe beer-


te' :Lai. ;Lr rt t:d rencva: fro: odi demised 1adc, the juantity, :1a11tY 


nd mining avati;..hillty of . a iroll ie -. 	 iiananiferous beaiin;t mat ria1 


then remalxunr, therei, inc1uctng cop.es of :aigis, cross sections, analyses 


ad athar engineerin; tht& obtared by the Lessees for their ovn usc. 


15. Lesser'sui. It to insppct s.id Lands. 


Lessor, throuh its aCerits an	 np1oyees, snail at all tiass have 


the rUt o ont r upon	 d iands or any art thereof, or upon ny othor 1nds 



upon wdch ore from said lrd shall be traate r , rind view the s :e and the 


of id treat.	 ari t a oil reasonable deans to asc rtain the condi 


'ior, o.t ioid .iaxai aad the cuantity oI ore romove: tharofroxi, but not so as to 


'iindcr or interfere with the oerdtions of ossees thereon, aad Lcsor hc1l 


furnish ta results ef ai. suca inojections to Lessees. 


0







if. ?eceahle rrn;r of said Lends on 
of 


	


t t;'e	
of tis leazc, Lezsee5 shdl eace:.blY sur-


render sei	
to Lesor or to its successors in jrtorect, with ail 


stopes, sup.ort, pits, shai'ti ari otir nprOV3t:t nd erections that 


be threOn or therein (biir5, heafr3eC, 	
chinerY, tools, Imple-


nente and dl raovable persOnd chuttels excepted; in good ord and 
conditiOr 


svO 
for reasonable wear ad tear; provided, however, that the 


LeseOS shall 


riot be cntitlCd to remove any of said excepted personal propertY if the 


Le5ses ar.; then in dcfault under the tcras of this lease. 


of ise on Tera.°. 


LesseeS &re th .t when this lease shall terIliflat0 for any cause 


tv:; 
wili enter or cause to b entered a certificate of tict fiict upon the 


;ropor books of record in •itkifl County, innesota, provided this lease shall 


ve been record there. 


	


lb.	
b	 S. 


Lescor &CCb 
thLt Lesseec iall have the rL.ht to assign this lease 


and t.c contract vát,h ct1ere to work	
ine or	


on said lends, and to sub-






let said lands cr all the purposeS o t .s lease 
Lfld tfl te sae ri;ht5 and 


priVilOtCS 
us a' herein rai:ted to esSCO3, but no assigfleflt of tneir 11fflt8 


by the Lessees ehail relieve ta o tir 
obliati0fl5 hereunder	 ess and un-






til such asi1Lt adi have been apprOV2 in writiflg by the Lessor. 


et102j 
In case of default by esSC$3, tis lease	 be torinated by Lessor 


upon sixty (60) ds notice; provided that if the default involves .tters which 


are subject to arbitration under the 
0xV1Sj0fl5 of 3ectiOfl 20 her°f, nd Jsees 


deny the defaUlt, the ton,ti0n shall not be effective uil sixty (60) 
ya 


after find deterfluiflatbon that a default e:.st pureuaflt to ch arbitr\ti0
fl pro-


visiO. houl'i the cli'ed dfult involve the ,aieflt of rnney by LesseeS, then 


Lessees	 ll	 the auflt in dspUt0, 
an should it subseiUefltlY be determined 


tnt the iut o	
s not .iue, then Lessor sh1l r.rnburS0 Lessees for the 
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amount so paid, with interest t the rate of four per cent (4) per annum 


from the date of such payment. In any event, the termination shall not be 


come effective if the default is cured within said sixty (60) days after 


giving notice as provided in Section 19 hereof, or, to the oxtent that it 


cannot be cured by performance, if Lessees pay the damages for default as 


determined by such arbitrators within sixty (60) days of such determination. 


In the event of insolvency, bankruptcy or receivership of Lessees, or should 


an execution against them remain unsatisfied, no ore shall thereafter be r 


moved unless paid for in advance, or satisfactory security be furnished.to 


the Lessor, nd in any event tiis lease shall not he assined wit bin the 


written consent of the Lessor. 


20. \rbitration, 


In case any isagroenent or controversy shall arise between the 


parties hereto relative to the observance or fulfillment of the tr and ob-


liations hereof by either rarty, then such controversy or disagreent shall 


be detrmined by arbitration, zither party aay within tiirty (30) days aft9r 


such disagrenent arises, demand arbitration thereof, and the :party or parties 


making sucn dexiund shall in writing specify the atter to be uhaittsc. to arbi-


tration and at the same tiie choosa and nominate so aisiiitsret3J contpet3rLt 


person to act as an arbitrator; taEreupon, within ten (10) ±y after r3coipt 


of such written notice, the other party to this lease shall in writL.nt choose 


and nominate • Jisintrested and competent arbitrator arid the two arbitrators 


so chosen shall forthwith select a third arbitrator, -ivirii ritten notice to 


both parties of the choice so rriade and fidng a lace an:i ti;ie for meeting not 


later thxi t Wrty (30) days thereaft, at wiich both parties :aa appear ard be 


heard touching such controversy. The decision of aad arbitrators should be 


rrde in writing within t irty (30) days after the com r letion cf hearins there-


on, and when siried by a majority of them shah be final and conclusive upon 


both parties and the award cc made shall be forthvith complied with. In case 


the notified party shall nerlect or refuse to choose nd nominte an arbitrator 


as above provided and within the tiae hereinabove specified, or in cac tha two 
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chosen by either method herein providei shall fail to agree upon a third 


arbitrator, then such arbitrator snail in each case, upon application of 


either party, be nrnec by the person (or any one of the person) who may then 


be holding the office of zenior Judge of the United tates District Court in 


and for the district in which the mine is located, or the person holding an 


office which corresponds to such office as now extant if it shall then have 


been abolished. The expenses of any such arbitration, including reasonable 


compensation for the arbitrators, shall be paid by the party against which 


the award therein shall be made or as otherwise directed by the arbitrators. 


21. surrender of Lease ' 7 Lessee 


Lessor agrees that Lessees, not being in default hereunder, may 


terminate this lease and the estate hereby granted on the las day of any 


juarterly period in any year by giving to Lessor written notice of their elec-


tion so to do not less than sixty (60) days prior to the effective date o' such 


surrender, end by paying; to Lessor prior to the date of su.th temination all 


SU11S tt shall then have accrued to it thcreunder, whether payable then or there-


after, and by perforkun; all th covenants and a rreements and cbservin all the 


conditions heroo. or. the .,art of esuees to be perforiied and observed up to te 


date of such teriination; and thereupon all obiiations iereander of tie parties 


hereto shall cease and trrtinato except the obligation of Lessees to pay all 


taxes payable by	 hereunder wich shall not be payable on the dcte of such 



termination.


22. ci,ht of Lessee to eaove crsonal 2roperty 
1ft ur Terainatior of Lea e, 


l; ? ccor	 +).t	 or te terriir:tion of this lease ror any cuse 


:o Ioscao, net	 r.in dcfu1t h-undor, rL11 hav. sixty (60) d 	 i.fter 


anch tornmnittion i.r.	 c! to reove al. onri;es, tools, achinery, r3ilroad 


tracks, head fraos and atructure; ercctsd or placed by Lessees on said lrnds, 


bii; shi11 not. hvo th riht to rrov or inpair any supports placed in srw wino 


or any tL.1br or fr. iework necessary to th une and internce of the shafts 


or a ro:cus to ouch i!ne, ro n: trmwayc therein, nor to iripair tTi stability 
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of y	
sine or shafts on saiu lnc1S. ny suCh pertY not removed 


from said lands by Lessees wjthjfl uh sixtyday ;;eriod shell become the 


property of the u3ssOe 
2. Lessor'5 Lien on )re and Personal ropertY 


Lessees agree that Lessor shsll at all ti1O have, possess and 


hold lien upon ll 
ore jine1 froc sa5 d 1an and the concentrat product 


thereof ti1 the	
shell have 


been actually ship9ed away from said lends 


or frorJ thu place of treat .
ieflt 12 treeted off said lands, and on all 


ovabls 


chircry, implements arid persefltl chattels of Lessees 1ch shail be on said 


li da, as securitY for the	
re1t of all royaltY, taxes, or other claims 


arisifla hereLder, that	
become payable hereunder, w Ich lien may be e






forced ainSt such prO2CrtY in like 
.
anfler as chattel otage liens may then 


bu enforced under the laws of the state of Uinnesota. 


0t1e8.	
sent by retistorod nail, 


shall be written d.fl 
ll notiC35 hereufluer 


addreSu reSp0Cte as fOl10'W8 


AndyCk CorpOratIo, C/O United States Trust CompanY 
4 all btreet 
New York 5, Iew 'York 


do Harold (1. Cant, Attorne y at Law,



IG1( 1iLLlafld Bank 3ild51g 
jflreapoli5 i, Minnesota 


ay odd, ttOrleY at Law, -.268l First National Bank jldiflg 
:;t. al 1, Lim1osota 


dward	 L)c.lOfl, i5fl ng5neer, do jutlr Bros. 
136 ast 8th Street 
t• aul 1, '1jrrnesota 


or at such firt ad1re55 a	
Y he in writing. hereafter specified by the 


respeCti.	 arti05 to the othef partY.	
uotiC seed hereunder shall be 


effective	
o the day when deposit5d in the 1tud tates :il p'operlY ad 


dfeeeed, at&iupe	
nc- regiSter 


1oyalty payeflt5 shall be adu to Lessor at the first above given ad 


drsS3 unless eLH1"a direct03 by it in writing.







2$ Obligations 1erüof to Run with th 	 nd. 


The covenants, conditIoxis arni aroncnt hreiri contained	 ll 


inure to the benefit ol', &nd be obligatory upon, as the C5C .in b, th 


heirs, personal representatives, successors 	 d as;iLns oi b tI artis :.iere-


to, and the sa'te shall run with the land.0 


The Lessee$ herby ckno Ldo r3cipt of r. coi 	 t is litru-


'nent,


IN T TLY .	 OY, the parties hereto have eecutod t Js rce-


nent in triplicate s o tho w:	 first jbOV3 irit ten. 


Sined ard sealed arid delivered 
in presence of; 


ined) leanore B. i3enedict 


4ined) Jchn J. Judge

As to Lndyck Corporation 


Lillian . Gardelin(,4gned) 


Philip . iackey	 (i:r4ed) 
As to Kay Todd 


Lillian . Gardelin (ined) 


rhilip J. Mackey (5ijred ________ 
As to dward . cailon


t; )YC	 Ci	 IO 


L	 ncd) Helen \.3ened1ct 
Its -resident 


nd (iined) Fredricit '. . 'ueflc 
Its Secretary-Treasurer 


T Tod L_ 
Ka Todd 


;iar4_. cilon ( ii;d_ 
.drd . callon 


3T.T ;F ?.	 YORK 


COUNTY F i: YORK 


On this 17th d of January, 1950, before e, a ot&ry uh)i w1tiin 
and for said county, personally appeared {elen . 1unedict arid Frederick . 
rduelle to me personally knCvri, vo, bcir4 by 'ie duly sworn, di d say that ther 
are respectively the President and ecretary-TrasUr r of iC CUC i0, thu 
corporation nraed in thc foreoir, irstruicnt, that the CLl ifixe;1 to nLd iri-
str ment is the corporate seal of said corporation, L.nd that sid instruent wai 
signed rr1 sealed in behalf of said corportion by authcrit o its	 of 


)ireCtOr8, u'd said President and iecretary-Treasurer knowlee sid intr1L1nt 


to b te free act and dec' of s.id cornortiofl4


4Fned) tephenJ. i'ah L___-
W 4	 .	 •	


' 	 •,-_*_ - 


..0 ,	 :	 L	 OLw, ,	 . 
•	 comiissiOn cxpic	 r. (;, 1950. 


(hubber :taap)	 tophon . Faherty 
Notary iuhlic, tat f	 iork 


siJin in ueens Coirity. 	 ueeus 
Co. Clk , s io. 376e, 1C( ,	 o. 
1,Y.Co. l ik's e. 860, kte:. io. 2b--C 
Coniinisoior •pircs Larch C, 1950. 
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•	 .D•
Aitkth County 
Sec Ref •1072 


Serial No. 43 
Hole No. 2 (Cor.t'd.) Dite compiete: 10/9/50 


•	 Coller rlevtion; 1213.5' Lrillea by	 .S.8urei	 of Mines 
i)epth of Hole: 467' Logged by: V1. A.	 Jrcn 
Locetion: N.E- s.w. Type of D'i1ling:Diaoria driilCore 


- 
Dpth • Core - S1u4ge Suated_Avera 


From	 To Material	 Iron i1e.ng. Si02 Iron M?nC. Si02 ' 1 5102 
313	 318 Bend of herd	 12.69 i458 44.96 15.30 16.29 3984 148l 15.97 40.81 


mn. t 2'	 or 
more; dk3	 si. 
at 318' 


•	 318	 323 Red e1	 end	 9.40 1.73 65.64 9.40 1.73 6564 
hard bends of 
mn. to 320'; 


• softer red si 
320to323'; 
rumpled bedding 
at 322' 


• 323	 3275 Soft red si.	 11.03 5.00 59.74 11.03 5.00 59.74 
327.5 333 soft red si.	 22.54.10.64 40.3 14.98	 5.91 57.17 1t074 7.01 53.25 


• with t 1' of 
hard mn. 


Average . . 13.14 7.48 54.70 
333	 338


. 
Soft red sI.	 8.60 .23 9.22 8.60 .23 69.22 
and ciay 


338	 343 Soft red si.;	 6.81 .27 70.27 6.81 ..27 70.27 
bedding .30°; . 
cleavage 550; 
en1e of c1ee. 
vage & bedding. 
t900 	 .	 . 


343	 347 Light red sl.;i0.70 .86 65.60 10.70 86 6560 
cleavcge and 
bedding verticF1 


347	 351.5 Red clay and	 9073 019 68.21 . 9073 49 68.21 
si.; bedding 
270 ;some wad 


351.5 3565 Red si.; dk.	 1135 015 67.60 11.35 .35 67.60 
gray s1	 only 
sligh11y 


•	 altered at 
354' ;bedding 


• 35°;c1evae 20° 
Average 9.38 31 68.29 
35C.5 360.5 Soft dark	 9.57 055 6907 11O7	 2.21 65.21 10.33 1.40 67.10 


• gre.'	 slate 
360.5 366 rd brided	 73O .2 6997 7G30 82 6997 


slate,dic.gray • to light red; 
• bedding 37°; 


• cleavage 7Q0 


•	 (Continued)







S


c.	 c.
itkin County 


Seriel	 .	
.	 Sec ef 1072 


hole	 o. 2 (Cont'd.) Date completed: 10/9/50 
Collcr Lievation: 1213.5' Drilled by: U. S. thiresu of 1ttnes 
Depth of Hole:	 467' Logged by:	 V. . Grosh 
Locction: S0W. Type of 1.'rilling: D1saord drillore 


tepth Core	 S1ude Musted	 vcreye 
Fri	 To iiaterie]. Iron	 ang.	 5102	 °2 Iron	 crg.	 Sic2 


366	 371 ffarddk.rv 8.11	 1q68 641	 - 8.11	 1o68 64.31 


Average 
371 373 


373 378 


383 388 


388 392 


392 397 


397 402 


402 407 


407	 412 


412	 417 


417	 422 


422	 42v7 


Averege


s1	 with strees 
of Iron stain; 
c1ecve 270


8.42 1 . 29 67.23 
Herd, d 1c0ray	 5.35 4.98 535 535 4. 5<.95 
slete;rumpled 
beddIng 
Hard,reddish	 7.19 2.29 47.57 719 2q29 47o57 
iron stained 
s1te 
Hard,dk0ray	 8.92 O4 69.45 8.92 .04 6945 
s1ato;sone Iron 
stai!1;c1eFvee 
33° 
3edding l5;	 9.40 .63 68.53 940 .3 B.53 
tends to cleeve 
on beddtrg 
planes;dk0ray 
slete;2'	 light 
gray slnte wIth 
thin Iron semo 
L'kZrey to	 7.95 1.97 64.55 7S5 l97 6.55 
moderately 
ligflt gray si.; 
some iron 
Light grey	 O.4) 1.61 5.i6 11,23 195	 2370 10.24 L77 6449 
sirite 
Llht grey	 l216 2q13 3oG4 12eJ6 2...13 t3.O4 
sinte 
Grey siete;	 9.57 2 49 65G03 9057 2. 
some iron StFifl 
Ltc.rr r y slate;	 8.11 t7.17 8l1 7.l7 
!orne Iron stIri; 
uneven fracture; 
rumpled bedding 
odrto gray	 7.60 2.76 65.73 7.60 7t 


slate;some iron 
statred br:ds 
Gray slete;	 7.27 1.06 6O 727 L')6 
some Iron	 tir; 
beddIng 350 
Gray slete;	 663 161 6999 Ô.63 1'1 
some Iron stein; 
beddIng 35°


p,0'; 


(Contjmied) 







•	 Aitkin County 
Serial No0 43


Sec Ref 1072 
Hole No 0 2 (Cortt'd.,) Date completed: 10/9/50 Col1r Elevation: 1213.5' Drilled by: U.S.3ureeu of Mines Depth of Hole: 467' Logged by: V. A. Grosh LocetThn: N0E 0 - S.W. Type of Dri11in:i'iamond' drill-Core 


Depth 
From	 To


- - 'Core -
Analyses 


SIudge	 dSusteverge 
Materiel. Iron Mang. 8102 Iron Mang,	 8102	 Iron Mang. $iO, 


427	 432' Gray slate; 8.57 20 69.3 8.57	 .20 69.64 j 1' badly 
fractured 
iron stained 
slate 


432	 437 Gray slete 7.92 .12 71.43 7.92	 .12 71.43 & red iron-
stained slate 


437	 442 Dk.gray slate; 7.0 .12 72.82 7.03	 .12 72.82 bedding 400 
442	 447 Dk. to light 808 .1.2 68.76 8.08	 .12 68G76 gray slates; 


some iron stain 
447	 452 Mediimi gray 8.65 .12 68.97 ,	 865	 .12 68.97 slate;severel 


iron tt.'jned 
bands 


average 
452	 457 Light gray 6.95 1q18 66.44


.	 8.05	 .14 
.	 '695.	 1.18


70.32 
66.44 slate;	 iron 


stained bands - ,1; 


457	 462 Light gray 808 2.72 62.07 .	
' 	 8.08	 2.72 62.07 slatej Iron 


steined btinds . 
462	 467 LIght gray 6.47 1.57 65.27 6.47	 1.57 6527 slate; iron 


stained bands - 
Average .


7.17	 1.82 64.59 
144	 467 Average for hole '	 10.88	 1.82 64.03







LO	 JI
Aitkjn County 


Serial No. 43	
Sec Ref 1072 


Hole No. 2 (Cont'd.) 	 Date completed: 10/9/50 
Collar Elevation: 1213.5'	 Drilled, by: U . S .1ureau of Mlne3 
Depth of Hole: 467'	 Logged by: . . Urosh 
Location: N.E.	 Type of Drii1ing: i)1anond dri1l.C9re 


Analyses 
th • FrTo Material


Core 
Iron Mang.


. -	 S1udge - AdustedAverig 
5102	 Tron Mng.STO iron Mang. 


269	 274 Red to dk. 13.90.	 .66 60.17 13.90	 0.17 
red clay with 
high1j frac' 
tured ci.; a 
few bands of 
harder slate 


274 279 Black ci. 274' 7.60 .51 69.87 7.60 .51 69.87 
to 275'; red 


• ci. 275'	 to 
279' 


279 284 Red si.(soft)	 6.79 .28 71.30 6.79 .28 7.1.30 
to 282'; soft 


• gray ci. 282' 
to 284' 


284 289 Soft red and	 10.99 .78. 64.73 11.72 .59 6704 1142 .67 66.09 
light gray ci. 


289 294 Soft red s].;	 9.94 .98 65.91 11.88 1.89 65.20 10.70 1.34 65.63 
mn, filling in 
fractures and/or 
bedding planes 


294 299 Sbft red ci.	 2q73 .36 6656 .	 8.73 .36 66.56 
299 303.5 Soft. light	 10.51 2.t4 63.30 '	 10.51 2.44 63.30 


gray ci. ;clee 
vege 250 	 t 
299'	 to 300'; 
soft red ci. 
at 300'	 to 302';, 
herd h1ek ci. 
at 302 to 303.5' 
(mangnirerous'e) 


303.5 308	 . Soft red day	 8.81 .2 7.91 . . .7- -	 - - - -	 --	 '.J ¼..'	 0 ' &	 L I ç ,,' 
+r'	 ('iP . '.A.	 Q 


Light red ci. 
to 306 to 308', 
soft bedding 350; 
hard black ci. 
at 308' 


313	 Red 81.; ciea- 7.68 1.65 67.18 '	 .	 7.68 1.65 67]8 
vage 350; mn.band 
at 309';fractured 
pieces of mn. 312' 
to 313' 


Average 


308


9.57	 .90 66.46 


(Continued)' 
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(:	 •
Aitktn County 


er11 10. 42
1 SocRef 1072 


Hole 
Coii3r 


No.	 1 
iJevation: Date completed: 5/13 


Leph of Hole: 332' lrilled by: U. S.	 ur• 
Lc tlon:	 Sec. 23, 243N - R27W


Logged by:	 W. A. Gros . 
Type of Drilling:bfamo, 


Material and Afl8lySeS 
- 0 130


____ 
$nd	 rave1, boulders 


i 1r32 Green sand	 : ISurfece 12 167 Soft iron formotion J 
17 172 hed rud 
,.72 No core I 8.2 
177 


r .4
2 1 


£07
I I l892 1.88 36.8 


Y. 7 192 Red mud end lump 18.76 7.81
1 3'. 


58.5 k? 
i7


197	 I 
202 1 of red slate 17.16 4.64 .48.4 


202 207 13.79 6.71 40.0 
7 210 I l636 20.17


26.6 
.10 213 _J 


1: ud and red	 l9tö . . 33.3 
21.6 213 'rr '_o


222 and black slate -J 13.79 6.87 . 50.0 
'_9 


.(.( :;;
. .0 


2 237 . 50.0 ( 
2'2


i 
247


I
-.


.	 . A	 .	 - 


'47 2O.5
0 


No	 'ore	 ,.- .	 34 
r - .	 5 


a
r 


25; 1
2]. 


57 2.60
ed slatey 7.86 0.75 18.8 


:3 2 
26


.
. '1 
J l042 2.74


83.5 
'83.5 


269.5 Cleyey light decomb. 11,39 5.97.
94,4 
620 73 slate, Lump of black
9044 


7
211 
2i1


slate	 menanese at 9.0 0.32 856 
23,5


260', 263'4",	 269', 
296! 7",	 300',	 300-'


11.47 1.49. ]00.0 
5 23? to 302'. -J 7.94 095


100.0 
95 291,5


. OJ 295
.


50,0 
& 29


. _J 
S 8.58 .-	 3.06 105.1 


9E 
.'tL,2.5


300.5 
02


_J 1145 7.69
1l6. 
90.0 


-. ()4 -1 44.6 
04 


3C7
307 1 
309 1


SLudlar but 
.


. .1	 8.90 7.50 100.0 
86.0 


o9
red. _J 11.79 . 3.02 87.5 


314	 I .
-1 
_J l531 2.82


90.8 
66.7 14 I Simi].e.r to abOve but 66.5 23	 I red. Few small black ..J 7.70 4,33 54.0 :, e.7I 


3F77J
r!i . ng	 nodules. Large 
t 319'.


10.42 1.38 940 
27 3 2 J .	 -


8.18 1.42 100.0 
14.51 .	 0.13 9300 


No Unaltered fOitj
11.79 3.60 


&nds show dips 45z


:Z


1 







Seii1 No. 43 
kiole to. 2 (nt'd.) 
Colltr E1evct.tor.; 1213.5' 
Leptb Df Io1e: 467' 
Loct1ii:	 3jc


.1it4 County -. 
8e T bit 


Date sap1tds iO/f, 
Dr111 by: TJ.3.8urø 
L.oU.dby: W . A. G1O	 .: 
'Pyps at Drilling: L.ioflI 


An*lis*a 


I 


L'eçth ore Slua 
Frm	 ro t er i1	 iron Mane . 02 * 


20	 25 oft red al.	 7.60 1.22 75.79


___ 
'7.60 1. 


k.e18i; bodaing 
45°;c1vsge 31° 
about riAht (rg1C3 
to beddi 


Averfge 9.93 1.07 fl.O5 
225	 230 öoft red 31.	 7.13. 4.73 78.90 7.11 4. .9O, 
230	 2?5 soft red 21.;	 808 3.23 74.01 B.0 '.23 74.OL 


few bnda of 
b1ck sli.'e 


Z5	 23'.5 1"k	 i4 wjthl3.42 7.60 59.43 10.74	 4.71 65.71 11.72 5.71 
sone p1	 red 
31Ct0 


vere 9.6 4.44 73.07 
23*5 2'.5 oft	 1e rea	 9.O 1,45 tL..2 8.08 1.46 


si'-te 
2'.b 24.5 Soft	 red	 7.92 .39 68J9 6.51	 .89 76.76	 ?25 .63 72.2t 


s1w1th bLni8 
of hir#j.eI	 red 
21&te 


24e.5 254 r1	 r€d sI.;	 7.27 1.49 9.22 11.56	 3.8 5,O3	 9.92 2,97 66.IS 
c1eve 520 
t	 2i3.5' ; 


vertici1 frc-
tre	 :1.re et 
249' 


254	 259 oft red &	 'e'7 .4? 7171 3e47 .47 71.71 
iht	 r7 
vit Icel bndw 
Ir.g	 t 255'; 
c1eve 15 


259	 264 Soft reU	 1.	 5.17 7 5.17 .i6 75.34 * 
to 2i1';hrder 
red	 1.	 1 to 
264';c1vvcse 20 to 330; 
fi11in	 c1c 


264	 29
c1e	 vr4;e p1tries 
lied si. brid	 13- .9 .44 62.03	 5.44 1.1? 63.36 
of chert 
rnn.('?)	 ;t	 2'; 
biCiTt	 53:0 


Avere 374 125 69.55


(Coti2) 







i;	 -	 - 
_________	


-	 *	 i4t(iL	 )U:'y --I_	 tp -	 w	 e f 1 
-	 lo. 4 


RoleNo. 2	 :	 e': 10/0/50 
Collar	 sttn; 1216.5' 
!!!b!t1±1 4f1 


' aion;	 .a. - £,.je	 •'	 nu	 41.iL.OFO 


' .• Dtb ________ -- ---------•-,	 --,	 -	 - — --	 •u 
Mter' __ __ __ __ __ 


r•


0	 1441 tirfce 
244	 150...J znsteriel .	 4499 
150	 155 D*.ied Ciry	 2O.5	 1.41 5 .	 .	 - ,7	 40.44 
155	 10 o core .5 4.92 
160	 154 Dk.red c1y;	 2.77	 2.29 .	 7	 1.1	 45.40 


few soft 
pieces of nm. 
oxide


9 few strcs 
-..	 ..	 of	 wtd	 orø 


169	 174	 £.rod c1i'	 % 
LroceLl 5ct 
ste 


174	 179	 No core 
-	 179	 184	 Soft red 31.	 '.7 


& c1sy;t	 few 
b1ic	 rnn.-ex-
ing bnda In 
a1.;bedai'	 45° 


184	 167	 No core 
'._	 187	 191	 Ied c1r	 .. 


4	
1	 &oft. 


few	 . 


• •-,	 &verage 
191	 1-5	 ott	 :	 .. 


,	 1:_a 
19C	 a 


or	 2' .W	 .t' 
Xt..	 i.ls	 ir;	 F3 


2)1	 O3	 oft	 i' 
•	 J)	 L.,J..	 b)O.L4d	 1t•_4	 '	 4 nr1,	 f-1 1	 C'	 4'Ô.	 -	 • 


211	 216 
216	 2C'	 :.	 ,.	 .	 * 


•1 
b	 I 
81 P t


•	 i..T F.)5 


•
..	 .4	 - a. 


1',4J £.•jQ 
4	 (.;	 •_c 


i-	 341 53.27 
r	 r	 •t	 A .1. .	 &,Jj •.L .'L 


4	 •
• A. * • 


164	 169	 L,krea c1 y :	 :


a-


..,-.	 ,_•-	 •1 


-	 -•	 ç







/	 4
A1tin County 
Sec Ref 1J72 


•	 Serial	 c.	 44 
Hole	 o. 3 Late conp 1eted; 10/6/50 
Collar	 levation:	 1213.1' Lri1ie y:	 .S.iureu of ines •	 epth of Mole: 34J Loed by : W. S. Jrosh 
Loction: S.' Tvre o rt11jr:J.)iand dri11.,ore 


th Core -
-


S1&e Mjuáted	 vrce From	 To Materi1	 iron Iron Man 5102	 iron en i0 
0	 1751 Surface 


175	 18LJ 
181	 185 L1ht grs T 	 12.13 3.90 57.80


13.05	 2.25 6254 13,05 
12,1


2.25 
.9Q


2.54' 
57.0 clay & soft 


slate 
185	 188 Red,11ht red 10.91 1.08 63.54 l9l i05154 soft slate; 


bedcir	 vertical 
188	 191 Soft red 31.; 10.99 2q32 6'34 13c99 2.32 63,4 


bedding vertY8.cal 
191	 194 Soft red si.; 12.21 2.60 569O 12,21 2.60 5690 bedding et 


45°;rock breaks 
along bedding 
easily .t	 198' 


Average 12.06 2,43 61.01 194	 197 Light grey,	 10.02 1S5 64.30 10.02 1.85 6430 closely folded 
- slate;cleavege 


15° (exl.3 of 
folds) at 194 
to 195'.Red si.,; 
bedAing vertical; 
cleavage 70° at 
196' 


197	 200 Red slate;	 8c39 .59 65.78 8.39 .59 65.78 bedding 430 
200	 205 Soft red si,' 1O99 95 62.22 10099 .95 62.22 & cley;bedding 


15° 
205	 210 Light red s1.;l124 1.28 62.77 1434	 1.7'? 61.5 13.67 l66 62.13 bedding 50°; 


c1evage ver 
ticel	 (?) 


Average 
210	 215 Light red,	 1132 6.23 5807 1401A	 157


1125 
6123 1382


1q27 
2.l


63,25 
60.8 3oft s1ae; 


some	 arg 
215	 213.5. •Dk,	 red cicy;	 1294 3q31 6l50 1450	 1.68 5992 13.95 2.36 60.58 pale red siste; 


30T.A rnang0 
218,5 221] Pale red slate; 


I 3'	 rnang0 
221	 224..J Red & pale	 ll16 1q69 6304 1.2?2	 193 6625 112.5 17 65,41 red slate; 


cleavage 200


(Continued)







-	 -
'•' W?_______ 


Aitkcth County 
-. Sec Ref 1072	 • 


D to oople ted: 1O/6/4 
Drilled by: J.Bjureau ot 
Logged by: ii. 1. Groh 
Lype of Lrtl1thg: i' iOfld ttU 


______aes ________ 


• ..	
J. 


Serial No. 44 
kole No. 3 .(Cont'd0) 
Coll8r 1ievation: 1213.1' 
epth of i{ole: 340' 



Locion: N.E..'S.W.


i)epth . Core S1t4pe	 14u . 
From	 ro Material	 iron ng 5102	 Iron p ang.	 Si02	 Ir 
224	 230 Sone good	 .	 14.15 3.27 55.10 I4, • 


nian.	 at 224'; 11.03	 IIS .
- pale red si.; I 


2Z.0	 233
bedthg 450 
Some	 iang0 ot 1496 3.84


. 
58l6 1087	 1.33 652.4 1234 .1	 • ,	 IJ•, 


b&lding	 2°; 


verge
cleavsge.50° 


• •	 12R 2.53 •.17 
(''2	 t	 ?	 C	 - A )O	 I	 tVj I8lt0 
235	 237 1	 o core	 19.40	 4.49 51.74 14.42	 4.43 58.84 14.74	 4.43 58.59 


•	 237	 240	 ze1e red 3.1.; 13.19	 2q96 6384	 .	 .	 10.19	 296	 .84 
cleavage 520 


240	 2420T1	 s1e,red 81.; 
I	 ii.ttle	 core;	 .	 - 
I mostly mng. 


•	 242.7 244	 J Cly,most of	 16.49	 9.00. 46.90 12.24	 3.43 64.01 1359	 5.20.58.5 
core good 
mr1c7beddiflg 


S	 30°	 •	 .	 .	 • 
244	 247	 Soft ,q1y	 15.20	 5-14 55.87.	 .	 .	 15.20	 5.14 55.97 
247	 250	 }-1e red si.; 


some mang. 
250	 253.J Red slate;	 1i24	 3.43 61.53 11.84	 3.11 63.31 11.65	 3.2]. 62.76 


•	 cleavage 470; 
beddth	 t	 .	 . 
horizontal; 
some	 nang.(?)	 .	 ..	 - 


253	 256	 Little core;	 1l48 20.23 42.13	 9.70	 2.64.7442	 987	 4.29 71.38 
all mnng.	 . 


verage	 .	 .	 12.57	 4.15 61.63 
256	 258	 1 Soft red si. 


or clay 
25	 262 .JDic.red c1y.;	 13.10	 3.51 62.35 12.08	 177 65.60 12.34	 2.21 64.78 


some mang.	 - 
262	 265	 Soft red	 1; 


I beding l0; 
clervae 100 


I	 1noppo3ttë 
I directions 


265	 268 J io core	 9.65	 2.34 66.15 12.81	 2.17 64.15 12.14	 2.21 64.58 
268	 271	 Red ciy	 13.42	 1.71 63.15	 •	 142	 1,71 63.15 
Avere	 •	 .	 •.	 12.46	 2.11 64.37


(Continued) 







4


w A it k I n County 
Sec hef 1072 


Seri]. No. 44 
hole iO. 3 (Cont'.) Late completed: 13/'3/5C' 
Collar Elevtior: 12l.1' Lri11ed by:	 f .ines Depth of ifole: 340' Loo'i by:	 .	 .	 irosh 
Locetton: N.e..	 -	 S 0 W. Pe of	 rt111ri:1aond r11i-ore Dth ntiyse 


core 'Sludge
________ 


jusd Average 
rorn	 2o aterial Iron Si02 £ron	 Si02 Iro"	 :ng St02 


27].	 274 Soft,pale red 12329 .05 S7,691 
to red	 l€ite 9,99	 .63 6756 l387	 ,97 6658 


274	 277 Red c1y )0.51 95 55.54J 
277	 280 Soft,pale 9.54 .89 64.061 


red slate 110.51	 1q10 67.0.2 9.94	 1q34 
280	 283 Red s1te 9.54 1Q77 62,98J 
283	 286 Soft,Dele red 9.86' .79 67.331 


s1te ' 213	 1.32 67.00 12.10	 ,82 65.18 
286	 289 Red sicte, 12.61 .24 2044J 


rather hcrd; 
bedding 300; 
cleavage 300 


Average l094	 1.01 65.76 
289	 295 Red s1ate 1051. 4,, i0	 'ii 1R - 


2 good bnda
- -	 - - - - - -- -	 - .- ' ' .J•	 - '# Q .	 '.1 %d Q	 ') L'	 't 


of mangQ 
298 Red slate; 


I 1 good bend 
of mang. 


3O1_J Red slate; 10.19 1.40 c8.67 1196 2,44 69.36 11.49 2.16 69.17 
some mang0 


304J Red slate; 
I bedding 700 


307_I ±a1e red sI, . 10.35 G77 64.63 11.88 1.64 6555 11.25 1.28 65.17 
310 Red s1ae; 


I 2 bands wang.; 
I cleavage ver-
I tical (?) 


31.J Ptle red el.; 12.29 .7.46 54.32 13.42 2.44 6291 12.99 4.3 595 
some meng 


316J ide1e	 red	 si.; . 
I soiie mcng. 


319_i F'ed alate; 1310 5,4-1 5.23 64S8 55 61.20 14.39 4.09 60)37 
some rnan. 


322 'ale	 ed 31.; ' some ochre; 
I beddIng 700;


. c1ecvge .150 
325_i r.ad 3late 10.02 65.33 1i16 3q51 0L02 10.5 2.53 6571 
323J Lcrkcr red s1 
3311 Some meng0; 12.29 1."I 62.3 1398 225 64,25 13.52 2.32 63.72. 


red slate; 
bedaIn	 30°; 
cleevre ver 
tica].	 ?)


295 


298 


304 
307 


310 


313 


316 


•1 


.7 


325 
'328


(Continued) 
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-' kitkjn County 


Seri3l No0 44 Sec hef 1072 
Hole No. 
Co11r	 1ev p tion: 


I	 (Cot-it'd 0 ) 
1213.1!


.	 . Date completed: 10/6/50 
Depth of Hole:. 340' Drilled by: U.S.Bureau of Mine5 
Location: N.E.- S0VV. Logged by:	 . A. Gro3h 


Type of i)ri 11ing:Dj.ond drill-Core 
D e oth 


Frornro MRbe1ai	 Iron 
....Core__- 


TMang.	 5102 


_4a1yses 
•Slge 
Iron	 S102


,jjia ted Ave rage 


331	 Dic,rd siRte
g. ronang0 


333	 37J Lk.red zln.te;	 6.30 
bedding	 5°


4.45 62.97 14.71	 3.80 f000 
I


12.39	 3.98 60.82 
33	 340 Gry sicte;	 11.48 


some good mang.
1.50 62.24 14.63	 3.64 6030 13.91	 3.08 6080 


340 Bottom of hole 
Avere


.


1228	 2q98 63.82 
175	 340 Avercge for hole .


1215	 2.53 6317 


N







S	 SerIslN.o. 45 
Hole No. 4 
Collar Elev&tion: l2l.' 
Depth of Bole: 370' 
Locstion N.i,	 .W. 


Dpth


0 •	 Aitkth County •	 Sec Ref 1072 


p,te compinted: 1O/26/O 
trIlled by:U. S. kuxuu of Mines 
Logged by: • A Groah 


•	 Pype of Lril1ing:L4szoz ctrill.Core 
knalse 


- Core -	 Aiusted verfie 
• __ To IroGn$Iö Iron 5t IrànMng.s1 


0 143
____ 
Surface 


•	 . aaerisl 
14* 148 Iron fOrtL; f	 Cd	 3	 48O A.94 .39 4	 30 


drIlled with 
chorpt'	 hit 


148 1511 R*ddiah brown 
I dày 't slate 


151 154..J ReddIsh brown .20 5.5C lt.21	 a32 52.20 14.46 .25 52.41 • clay	 slate; • 
• bedding 350 


154 157 Soft red al. 12.58 .24 5Z-G • 12.58 .24 53.66 
•	 average 


•	 157	 160 Soft redgrsy 15.'O
• 


1.45 4772 •
1209 
1540


.0 
1.45


F1.21 
47.72 • slate 


160 163 bed	 dk.ry 22.90 2.2i 2-'.24 • 220?Q 2.21 36,24 
to black 31. 


• (some mng.?) 
• bedd.n	 450 


•	 163 166 Dkred 3late; 22.2 2.62 36.48 22.26 3.62 36.48. 
• bedd.ng 40 • 


166 169J Soft red si. 
169 172J Dk.red slate 3.11 4Z9O 1.65 2.11 43.90 •	 172 175 1cred date 17.4 2.09 16.05	 2.29 50.82 16.99 2.15 47.77 Average •	 • Th.14 2.62. 42.62 
175 178 ited slate; 15.13 1.89 15.92 15l6 1.89 45.92 


•	 • bedding 500; 
• some znng, 


•	 178 1821 Red slate; 
I bedding 450 
I atlBO;350 I at 181 


182 17J Red s1te	 • i•403 l©77 45.40 • 14.03 1.77 45.40 
• with dqr 


3treaks;rnarlE.?; 
rolling bedding 
at 1E3; lEO ct 
184 


187 192 Red slate; 10.22 1.02 54,2 10.'2 1.02 5482 
bed'thg vert 
icel	 3f0 


192 1971 lied s1'te, 15,21 1.65 45.76 •	 • 15,Sj L,65 45?6 
bedir	 vrt-


• 


• ICi at 199; 
I wvy	 t 201, •	 • 


197 
202


202_I 
207


70° 
Red s1tte


1661 
8.22


2.29 
9


'2O4 
56.7 •


26.61 2,9 42O4 
• 8.22 .59 5626


f Continued) 







S	 .p'.


itkin County 
Sec Ref 1072 


Seri1 No. 45 
Hole No. 4 (Cont'd.) Date completed: 10/26/50 
Co12r	 levation: 1213.3' Drilled by: U.S.3ureeu of dines 
L'epth of Hole: 370' Logged by:	 . A. Grosh 
Location: S.V, Type of Z'ri1l1n:Diamond drill-Core 


-- 
Dej,th Core


----
1udpe__


-
juted tverre 


From	 To Mtei1 Iron Mang. Si02
- 


Iron	 ieng.	 S102 Iron ang, S102 
Lverae 13.33 1.54 415 
207	 212 Red s1te 14.03 4.96 4756 l284	 2.52 51.08 13.42 3.72 4936 
212	 217 Red si&te; 12.34 2q76 4984 l24 2376 49.84 


some mangb; 
rolling 
bedding 


217	 222 Red sirte; 11.94 1.49 54.10 11.94 1.49 54.10 
beddIng l5; 
some rn€ng, 


222	 227 F.ed s1te 12.'2 2.44 5040 12c,42 2.44 5O.0 
227	 232 Ited	 slate; 9.t8 229 60 9o3	 2.29 6646 94 2.29 66.93 


qurrtz & - 
mRflg. 


4versge - 11.95 2.54 54.13 
232	 235 Red sicte; 2226 7.96 31.48 l'.12	 2.84 55.70 1E.51 5.60 42.65 


some mng. 
235	 238 broken red 2l57 6.38 34.O 20.70	 6.07 36.34 21.3 6.26 35.39 


slete with 
thin bcnd	 of 
mang .	 C?) 


238	 241	 i)k,red slte; 
some 


241	 244.1 Led alete; 2.i4• 670 28. 4 8 29.14 6.70 28.48 
some marig. 


244	 247	 Light red Sir 
4" good, 


247	 250_J Light red 2-.i4 6797.G8 24.88	 6.1S 35.42 23.61 6.4 36.47 
oae good 


mPhg0 
•	 4vorae 24.21 636 34.66 


250	 253 klnk to light 9.12 2,d4 56.24 €i.12 2.44 56.24 
gray slrtc 


•	 253	 257 ?ink to light 9.93 v.3055.00 9.93 2.80 55.00 
gray s1te; 
some uan. 


257	 261 Sane, ch2ng- 12.? 1O 53.98 12.20	 1.53 55.80 12.30 1.40 54.72 
irig to red 
ct60 


2:51	 265 Light red.	 1, 7.33 .Q6 5934 7.33 1.06 59,34 
vertical bed-
ding 


265	 270 Light rod & 12.05 .55 58.88 12.05 .55 58.88 
gray slates; 
folded bedding; 
axis of folds 
100 


P5verage 10.29 1.56 56.97 


(Continued)







____________________________- U 
- \.___J


Aitkin County 
Secef 1072 H 


Serial No. 
iole No. 4


4 
(Cot'd.) Late completed: 10/26/50 


Ooller	 levetion: 1213.3' Iri11ed by: U. 8. Bureau of 1Lnes 


Depth of Ho].•s 370' Logged by:L A. roeh 
Location: N.3.- s.i Type of Drillthg:Diantond drill-Core 


Analyses 
Dgpth Core -	 S1ude teted !ore 


Frc To Materiel	 Iron eng. '$102 Iron isng	 SW2 Iron 


270 75 Light red si. 14.65 8.98 46.74 . 1465 4674 


275 280
some mang. 
Red slate	 11.56 2.13 5248 1156 213 52.48 


280 285 Red slate	 9.12 .90 5440 12 .90 54.40 


285 290 Red a1te;	 137 17 5532. 12.37 217 55.32 
3OIJtO fl9fl.	 in 
fissures 


290 295 Red aiste; 14.44	 3.15 55.90 1444' 3q15 55.90 


295 300
some meng. 
Gray slate;	 1481 4.47 52.44 1419	 5.59 51.42 14.45 513 5184 
some good 
mang. 


300 3031. Grey s1te; 


I	 some good 


303 306_i
fl15fl. 
Red slate;	 12.99 5.32 52.96 14.12	 2.01 6O10 13.74 3.14 57.67 
folded bedding; 
mang. between 
bedding pianos 


•	 306 309 Red slate	 9.91 39 54.48 9.91 39 54.48 
4verag .12.70 3.39 53.66 
309 312 Red slate;	 155l 10.44 39.90 11.55	 4.89 55.92 13.98 8.30 4608 


some good 


312 315
mango 
Mostly broken-13080 21.12 33.50 15.25	 9.65 50.10 14.95 12.00 46.70 
up mang. 


315 318] 1iost1y broken-


318 321_I 
I	 Uplflaflg. 


Rod slate;	 12.10 2.32 54.28 14.76	 9.13 48.22 13.86 7.21 50.28 
bedding 30° 


321 325 Light red	 l234 1178 47.34 12.34 11.78 4734 
s1te 


325 328 Red slate;	 9.91 12.52.50 10.11	 1.26 63.14 991 .12 52.50 
cleavage vert' 
ical(1) 


328 332 Red slate;6"	 12.34 10.24 4740 12.04	 6.90 53.70 12.17 8.31 51.04 
solid mang. 
& grey ci. 


Average . 1294 8O4 49.18 
332 335 1 Red slate 
335 338_I Light red s].; 009 2q32 63.88 9.09 2.32 6388 


some good
S 


mang. 
338 342 Fied slate;	 1323 1073 53094 13.23 1.73 53.94 


good mange.


(Continued)
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- Litir4 County 
• Sec Ref 1072 


Serial Noe 45 
•	 Ho1	 No	 4 (Cont'd 0 ) Date con%pleted: 10/26/50 


•	 Col1rlevstion: 113	 ' Drilled by: U. 8. 8ur	 of Mie 
Depth of Hole: 370' Logged by: E A. Urosh 
Locetion: S.W. Type of	 ri11thg:LiaOn4 drt11-Gor 


- Mlses - 
Depth Core S14e	 - Ad4teU 


From	 To tter11 tron MO2 Iron Sng	 j2 ron an1. $I 
342	 345 ostlybro- 11.21 11749.12 9.23	 4.11 6050 967 598 


ken mng. 
345	 • 348 ked s1te; lO39 9.91 45.44 l3 9.814544 


some z1ng0 
348	 352 Red s1te; 9.42 p.20 51.40 9.42 5.0 51.40 


some m&hs; - 
irregu1ir 


• bedding 
352	 356 GrFy k red 958 2,64 55.38 • 958 264 5538 


slete; some 


Average 10.15 415 55.68 
356	 360 Grey & bl p ck 16.08 1.22 51.82 1608 1.22 51.82 


banded s1te; 
verticc1 bed-
ding at 350 


360	 365 Grys1ate 17.21 .82 48.60 17.21 .2 48.60 
banded	 th 
red s1ete 
bedding 10° 


365	 370 Grey slate, 6.09 24 62.00 609 .24 62600 
wtvy bedciing 
et650 


Average 12.92 .73 5431 


•	 143	 370 Average for hole 
-------------------------------


l357 3-24 50.49 
-







\- O - Litidnounty 
3 ec Ref 1072 


SexiR1 io. 4C
£te corp1eted: 11/4/50 


Co1lrr .1evat1n: liU4.O' i.ri11ed by: U0 S. bureau of Mines 
Depth f liole: 34'' Loed by:	 W. A. Grosh 
Locrtton: S Type of	 ri11ing; Diemond drtll-Core 


th . 
Froxt	 To


___ Core
- 


S1idge	 -
-	 - 
tedveré 


£ter1e1 Iror Si02 Iron irg.	 °2 Iror. irt. Si02 
0 1461 


146 150 I	 Surface 13.92	 4.73 49.28 1392 4.73 49.28 150 155_I 
155 15? Carb,slate 15.14 5.83 29.34 15.14 . 5.83 29.34 157 160 Carb,elate 14.98 4.89 31.10 14.65	 4.02 31.60 14.70 4.15 31.52 160 1VO Carb,elate 18.56 7.21 24.50 12.54	 1.33 36.28 13.26 2.04 34.87 170 175 Altered red 


slate &some I 
carb. elate I 


175 178 Red elate & 11.74 630 30.54 10.58	 3.66 33.80 10.88 4.33 32.97 
light gray 
clay	 _j 


178 181 Red to ôk. 18.07 5.04 28.58 18.07 5.04 28.58 
red slate; 
bedding 350 


181 182 Gray slate	 1 
182 185 Gray elate 20.19 2.60 31.84 22.06	 3.47 42.22 21.25 3.08 37.61 


to l83,rea I 
elate. 183 to I 
185 


•	 Average 14.44 3.55 33.40 185 189 Dk.red slate; 16.20 .70 44.22 18.88	 2.84 46.80 17.06 1.38 45.05 
bedding 18°; 
cleavage 70 to 
90°C?) •	 189 195 Dk.red slate; 17.58 1.45 46.50 17.58 1.45 46.50 
bedding 15; 
cleavage vert-
teal (?) 


193 198 Dk.red slate; 18.72 1.81 44.04 . 18.72 1.81 44.04 
bedding 55; . 
cleavage vert-
ical 


198 203 Dk.red slate 16.44 3094 42.54 17.26	 3q62 45.00 16.90 3.76 43.91 &clay . 
Average 
203	 206 Red elate; 17.59 2.18 44.77 


bedding 50°	 I 
206 209 Red & light	 f 13.70 .63 48.10 13.70 • .63 48.10 red elates;	 •I 


bedding 35;. I S - 


cleavage vertj 
teal	 •	 ___I 


• (Continued)







• .	 £itkjn County 
Sec Ref 1072 


Serial No. 46 
Hole No. 5 (Cont'd.) 	 Date completed: 11/4/50 
Collar Elevation: 1214.0'	 Drilled by: U.3.bureau of Mnee Depth of Hole: 348'	 Logged by: YI. 4. Grosh 
Location: N.L- S.W.	 Type of Drilling:Diamond drilliu'Core 


Analsee 
Depth	 Coq	 -- Siudg	 4justv.rae From To	 Material	 .Lron 'Mang. 81 02 Iron Mang. i02 Iron Meng. •Si02 


209 213	 Red se & 15.49 3.70 42.60 -	 15.49 3.70 42.60 
clay; a 
little mang. 


213	 218	 Red slate;	 14.19 3.35 44.62	 14.19 3.35 44.62 bedding 300; 
bedding ver 
tics]. 


21A	 221	 Red slate;	 9.87 4.49 49.30	 9.87 4.49 49.30 bedding 200 
221 226	 LIght red	 13.86 2.36 44.88 19,37 3.31 484O 15.54 2,65 45.95 


slate 
•	 Average	 14.32 2.70 46.09 226 231	 Red slate;	 12.39 1.53 52.02	 12.39 1.53 52.02 


bedding 25 
231 236	 Red slate	 8.72	 .90 57.49	 8.72	 .90 57.48 
236 241	 Red to light	 9.95 1.10 54.92	 9.95 1.10 54.92 


red slate; 
bedding 25° 


Average	 10.35 1.18 54.81 241	 24o	 Light red sl.; 5.71. .59 59.90 15.71 5.08 47.62 9.47 2.28 55.29 
bedding 33°	 • 


246 250	 Light red sl. 9.13 3.15 54.44	 9.13 3.15 54.44 250 253	 Light red sl.;lS.49 6.34 45.20 15.47 6.07 49.40 15.47 6.13 48.42 
some chert 


253 256	 Red slate; 
cleavage 350 


256 259	 Red slate;	 881	 55 58.66 1595 1.65 53.00 12.34 1q09 5586 
some rnang0 _J	 - 


259 262	 Red & light	 10.44 5.36 56.16 •	 10.44 5.36 56.16 
red bands of 
slate; some 
mang0 


262	 265	 Red slate;	 11.50 2.68 53.32 15.55 3.47 37.80 13.37 3.04 46.15 
some mang.; 
rumpled bed-
athg 


265 268	 Light red to 12.07 229 5464	 12.07 2.29 5464

red slates; 


•	 little mang0


(Continued)







4 .
p 


Serial No. 46 
Mole No. 5 (Corit'd.) 
Collar Elevation: 1214.0' 
Depth of Hole: 348'. 
Locationi N... S.W. 


279 282 


282 285 
285 289 


289 293 
293 298 
298 304.. 
304 308


Average - 
308 313 
313 317 


317 322 
322 325 


325 330 


330 335 


335 338 


Average.


• Aitkjri County

Sec Ref 1072 


•	 Date completed: 11/4/50 
Drilled by: U. S. 5ureu of Mines 
Logged by: . A.. Groski 
Type of Dril1ingDianond dri11.Core 
Aflaljses - - 


	


______ _____	 Sludge - 4justed Average 
Material	 IroFMiri, SEQ2 Iron Mang. S102 Iron Mang. Si02 
Red slates;	 7.34	 .12. 60.46 15.38 4.06 527O 13968 3.23 54.34 
bedding. 40° 
Red slates;	 8.97 3,74 54,42 15.63 5.83 51.56 13.14 5.05 52.63 
some marig.; 	 - 
bedding 38° 
led & lightfl 
red slates; 
se rnang.	 - 
Red slate	 6.85 4.73 52.10 11.31 5.67 55.52 8.81 5.14 53.60 
Red slate;	 11.42 4.45 50.26 10.59 4.69 56.44 11.34 4.47 50.86 
se mang.	 .	 .	 . 
hed slate	 10.44 2.29 57.00	 .	 .	 18.92 2.29 57.00 Red slate	 18.92 8.27 41.50 11.88 3.55 54.86 12.70 4.10 53.31 
Red slate	 15.49 6,38 42.06 l278 2.56 56.46 14.85 5.47 45.49 
Red to light 10.19 4.02 5l06	 10.19 4.02 51O6 red slate;	 . 
bedding; clee	 .	 • 
vage at 900	 . 
to bedding(?)


12.34 380 52.68. Red slates	 10.52 1.18 51.70	 . . .	 10.52 1.18 51970 Banded red	 10.44	 .98 53.70	 10.44	 .98 53.70
& gray slates; 
bedding 30° 
Red slate	 636	 78 61.66 10.91 1.26 56.48 10000 1.16 57Q52 
Banded red	 8.81 1.10.53.90	 8.8]. 1.10 53.90
& gray slates; 
bedding 35° 
Banded red	 11.58 1.18 50.40 .	 11.58 1.18 50.40
& gray slates; 
bedding 350 
Light red	 9.79 6.38 47.24 17.58 839 40.92 15.98 798 4222 
slate 
Grey slate	 13.86 1.45 4870	 1386 1.45 4870
with red & 
black bands


11.67 2930 51 06 


Depth

From To 
268 2i 


273 279 


(Continued) 







'S • L?'
AItkjn County 
Sec Ref 1072 


Serial No. 46 
'dole No. 5 (Cont'd.) Date completed: 11/4/50 


'Collar 11evation: 1214.0' Drilled by;	 . S.	 ureau of Mines 
Depth of klole:	 348' Logged by: *. A. Grosh 
LocatiOn: N..- S.W. Pype of Lrilling:Diemond drill*Core 


Anaysea 
Depth Core Sludge	 Adjusted Averegi-


From	 To Material	 Iron Mang.	 Si02 Iron .Mang 0	 Sb2	 Iron Mang. Si02 
338	 343 Gray slete	 962 .66 53.62 962	 .66 53.62 


with red & 
black bands; 
bedding 30° 


343	 348 Same, bed-	 10.44 .66 53.26 .	 1044	 66 5326 
ding 30; 
cleavage 550 


Average 10,03	 66 5.44 


155	 348 
- - ----------------------------- 


Average for hole 1298	 2q88 - - - - - 4796


a


-	 - 







Depth

Fron To 


0 138 
138 143 


143 148


Aitkln County 
Sec Ref 1072 


Date completed: 11/16/50	 - 
Lr1lled by: U. S. bureau of tines 
Logged by: '4. . Grosh 
Pype of Drtlling:Dlamond drill-Core1 
Analyses 


Core	 i udge	 Ad just ad Ave ri 
Material	 Iron Mang. Si02 Iron M8flg.Sj02 Iron Mng	 102 
Surface 
Iron form0	 1593 292 53.48 15.93 2.92 5348 
(chopped 
sample)	 .	 . 


Dk.red clay	 12.55 2.36 52.52 11.02 3.03 5878 11.23 2.94 57.92

& softs1cite• 


Serial No. 47. 
Hole No. 6 
Collar Elevation: 1213.8' 
Depth of Eole: 334' 
Loccion; N.. - S.W.


a	 wm 
nodules in 
clay 


148 155 Soft dk.red 14.80 2.13 4884 
clay & slate 


155 160 Red slate; 13.52 2.92 47Q66 
bedding 52 to 
55°;cleavage 
25.	 ('?) 


160 1'65 Dk0red slate l472 1.77 49.20 
165 170 Dk.red slate 11.26 1.57 52.30 
170 175 Dk.red slate 17.70 2.52 48.62 
175 ieo Dk.red slate 18.18 1q81 44.80 14,48 


& &1ive hii. -


14.80 2.13 48.84 


13.52 2.92 4766 


l472 l77 49.20

11.26 1.57 52.30

17.70 2.52 48.62



2.09 55.79 1621 1.96 50.64 


Dk,red slate; 13.60 2.52 52.20 
bands of chert 
184 to 185 
Dk.red slate; 16.89 2.68 50.22 
chert band at 
l85.5;chert 
slate contact 
75°;bedding 
65°;cleavage 
(?)500,epprox. 
right angles 
to bedding; 
bedding 600 
at 188


1.3,60 2q52 52.20 


16.89 2.68 5022 


180 185 


185 . 190 


Average 
190 195 


195 200


14.59 2.38 5l02 
Dk.red slate l818 17.91 30.00 12.55. 8.98 55.20 14.0711.36 4840 
chert (t 1') 
194 to 195 
Some red si; 15.77 28.37 19.40 15.77 12.61 46.06 15.77 14.86 42.25 
considerable 
chert; some 
mang. .	 L 


203	 203	 Some. red sl; 12.71 7.88 60.30 7.56 3055 67.64 8.44. 4.29 66.47 
considerable 
che rt.


-	 (Continued) 







Atticin County 
Sec Ref 1072 


Serial No.. 47 
Hole No. 6 (Cor4t'd.)	 Dite completed: 11/16/50 
Collar Llestion: 1213.8' 	 L)rilled by:J. S. iuresu of Minis 
Depth of Hole: 334'	 Logged by: . A. Uros 
Location: N.L	 S.W.	 Type of ri1lin:iiazo dri1lCoe 


__y•8 - 
th	 - Core	 -	 Sludge	 ,usted Averae 


Frc	 To	 M3tertal	 In Meng. Si0 Iron Jng.	 Iroi añ _____ 
203	 206	 Fed slte;	 S 


some 'rend.; 
clevge 


.20O(? 
206	 210	 hed slte;	 14.29 792 47.20	 l4.2	 7.92 47.20 


soie mar. 
210	 215	 Red slate;	 14.20 780 43.00 13.84 508 54.20 1397 	 50.30 


	


•	 sore merig. 
215	 21d	 bed slate;	 10.43 2.36 54.60	 10.43 2,fi 54.60 


• beddinc 25° 
218	 222	 hed. s1te;.	 18.46 13.67 34.80	 •.	 18.46 1.3,6? 34.80 


some macAg.	 - 
&chert 


222	 227	 Red slate;	 24.71 8.71 39.22 16.89 1.73 54,08 17.69 2.44 5256 
some mang.	 . 
& chert 


Average	 .	 . .	 .	 .	 14.54 820 48.66 
227	 230	 Red cley.	 .	 . 
230	 234	 'ied to dark I 19.59	 .96 .47.06	 .	 .	 19.59	 .96 47O6 


red slate;	 .	 . 
bedGing 3 69J	 . 


234	 239	 .hed slate &. 17.81 2.48 53.60 20.11 1.93 51.80 19.16 2.16 52.55 
cloy; c1ea 


	


•	 vage 250(?) 


	


•	 239	 242	 fled slate;	 12.76 685 63.46 17.22 6.70 55.40 16.13 6.74 57.37 
considerable 
chert; some 


• meng.(?) 
242	 249	 Red slate;	 11.31 3.03 58.00	 113l 3.03 59.00 


éome chert	 S 


Average	 .	
S	 1638 2.68 53.19 


249	 254	 red slate;	 1123	 76 53.34	 1123	 .76 53.34 
irregular 
bedding	 . 


	


•	 254	 259	 Red slate	 1.37	 53 55.92 11.58	 .39 58.88 1341	 43 60.75 
259	 263	 hod s1te.	 11.9	 .2]. 64.24	 1139	 .1 424 


	


•	 .	 263	 268	 Red s2.rte;	 12.32	 015 64.24	 12.32	 .15 64.24 
c1eve	 .	 . 
439 (? 


Average	 .	 • S
	 1212	 .40 60.45 


•	 238	 273	 Re.d slate &	 14.32 370 53.18	 .	 14.32 3.70 5•q 
clay; a 11tt1 


S	 grey s1.te	
• 	 S 


S	


• 	


S	
. ( Continued)	 .	 • 
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Aitkin County 
Sec Ref 1072 


Date completed: 11/16/50 
Drilled by: U.S.3ureau of Mines 
Logged by: W. A. Grosh 
Type of i.rilling'.Iiiamoru drill-Core 


-.	 _____ __________________ 


Sorts]. No. 47 
}!ole No. 6 (Cont'd,) 
Coller Elevetion: 1213.8' 
bepth of Hole: 334' 
Location: N.E. -8.W.


_____ 
From	 To


-- bore sludge k4us teFage steria1 IronMang. S102	 Iroii Msng 0 5102	 Sic2 
273	 278	 Red& gray 80O	 96 5884 1l26	 1q77 58.40	 9.95	 1.45 58.58 


ees; DOQ-
ding 500; 
cleavage 300 
approx.z'lght 
an1es to bed' 
ding 


278 281 Red & gray 
slates; ir-
reguli.r bed-
ding; some 
red c1y 


28]. 285 Red & grey 9.36 2.17 6064 936 2.].? 6064 
slates;folded 
beddtng;axis 
of folds 38° 


285 290 Red & gray 6.88 5.99 53.36	 853 5.16 55.92	 8.30 5.28 55G56 
slates 


290 - 294 Gray s1te 8.24 2.13 53.36 8.24 2.13 53.36 
with iron 
bands;beddtng 
28° at 290 


294 299 Lk.gray slate; 6.64 4.14 61.50 6.64 4.14 61.50 bedding 65°; 
cleavage 220; 
some soft 
marig.	 (?) 


Average 
299	 304 sanded red & 640 .24 t1.84	 -


950 
6.40


3.11 
.24


57.48 
bl.84 gray slates; 


beddIng 35° 
304 309 Dk.gray slate; 7.36 .37 5950 7.36 .37 5950 


clecvage( ? )450.; 
few iron stains 


309 314 Gray slate, 7.37 .56 6l22 7.37 .56 61.22 
some rod slate; 
gray slate 
higkly frac-
tured at 309'; 
quartz filling 
in fractures; 
bedding 350 at 
311; cleavage 
(?) 460


(Continued)







jO 'DO
County 


Serial No 0 47 Sec R.f lfl2 
Role No 0 6 (Cort'd,) 
Coilr	 1ev&tion: 12138'


D*te co*pleteds U/1/5O 
- 


Depth of Eole: 334' .Lrllled by:	 0S.th.tr.su of sins 
Logged by: W. A. Gross Location: N.E. - S.W. Type of Dri111ng*Ljao g drtll.'Core 


S1ude	 Ad	 ted A ' From	 To	 Mtteriel Irøn Mane.	 SiC2
-	 u 


Iron Mng.	 rn	 errg. St 314	 319	 Gray slate; 8.00 .15 59.56 8.00	 .15 59.56 bedding 500 . 
319	 324	 Gray elate; 10.08 .12 57.6.4 10.08	 .12 57.64 sovietrori - 


bands ;bed-
ding 450; 
vertical 
band of 
iron 1/2 
inch wise 
320 to 322 


324	 329	 Grey slate; 6.40 .09 62.10 64O	 .09 2.10 some iron 
bands; bed-
ding 15° 


.329	 334	 Grey	 1ate; 7.36 .18 61.32 .	 7.36	 .18 61.32 few iron bands; 
cleavage C's') 
3Q0 


334	 bottxi of hole 
Average	 .. 757	 .24 6Q45 
138	 334	 Averege for hole 12.48 -







S S --
1km	 County 


Sec Ref 1072 
Serial No. 48 
Role No. 7 Date completed: 12/2/50 
Collar Elevation: 1214.3' Drilled by: U.S.Bureau of Mines 
Depth of Hole: 392' Logged by: W. A. Grosh 
Location: N.E.	 N.E. Type of Drilling:biamond drill-Core 


Analyses 
e..pth Core Sludge Adjusted Ave!g 


From - To Material lron Mang	 SiC2 Iron Mang.	 SW2 IronMang.	 SW2 


o 140 Surfcce
. - --- _____ 


140 145 12.36	 1.4]. 55.02 12.36 1.41 55.02 
145 15l 11.84 .33 10.83	 1.14 60.00 11.02 .98 
151 15&J Red Slate 12.48. .45 13.80	 1.53 54.40 13.30 1.12 
154 157 Red-Light Red 13.92 .76 13.92 .76 


- Slate 
Average 12.33 1.09 
157 160 Red-Light Red 25.28 2.36 25.28 2.36 •


Slate.Bedding 
500 


160 163 . Ied Slate0 14.24 1.12 18.13	 2.25 50.20 14.63 1.03 
Bedding 55 
Cleavage 350 
Same direc-
tion 


163 166 Red Slate. . 
Cleavage('I) 
40° 


166 169 Lt.Red Slate 10.80 1.52 10.80 1.52 
Folded Bed-
ding. Axis of 
folds 350 - 


169 173 Lt.Red Slate 14.72 .15 17.92	 .49 51.00 17.14 .41 
173 176 Pink Slate 4.72 .06 14.88	 51 56.28 12.91 .42 
176 179 Pink-Lt.Red 1176 .68 11.20	 1.22 60.60 11.55 .88 


S1te.thed-
ding 40° 


179 12 .	 Lt.Fed Slate 13.36 1.04 13.44	 2.13 58.70 13.40 1.53 
Bedding 52° 


182 .185 Lt.Red Slate 16.61 3.15 16.61 3.15 
iedding 25 
at 153. Bed-
ding 70° at 
154.Cleevage 
along bedding. 


185 190 Red Slate. 9.60 .37 . 9.60 .37 
bedding 450 
at 186.	 3ed 
ding 25° at 
188.Cleavage 
(?)600 


190 195 Red Slate 20.56 1.77 20.56 1.77 
195 200 Red Slate. 8.56 .68 15.60	 1.10 58.40 13.66 .98 


bedding 300 
200 205 Red Slate. 13.76 .80 13.44	 .76 62.20 13.51 .77 


(Continued)
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Serial No, 48 


Hole £Jo 0 7 (Cont'd,) 
Collar levatjon: 
Lepth of Hole: 392' 
Location: N.E.	 N.E. 


Deoth


9


C'
Aitkj County 
Sec Ref 1072 


Date completed: 12/2/50 
Drilled by: U.S.thur..0 St tth.s 
Logged by: W. A. Oroab 
Type of Drilling:Liaao di1.Co 


From	 To Meteria3.
- 


Iron Lierig.
Sludge -	 _____________ S102	 Iron keng	 SiO 


205	 208 Red slate, 14.72 .84
Iron 31 


Beddlno	 flO 14.72 .84 
CleavRge5oO, 


Average 
208 213 Lt.red slate 1 


bedding 60°,
17.84 .30 13,60


14.63 
5.79 55.90 14.60


1.19 
4.50 


213 216 Red slate. 
bedalng 50°.


9.12 4.57 9.12 4,57 
216 
221


221 
224


Lt.red slate. 
Red slate,Sce


9.92 
9.52


4.61 
5.16


14.32 6.03 51.90. l3.3 5.72 


good mang0 14.24 4.89 53.30 13.0]. 4.96 
224 
227


227 
230


Red slate,	 io.oe 
hod slate,	 J


6.19 8.48 4o41 61.30	 8.91. 4.89 


• bedding. 48°. I 230 235 Red slate. 10.40 .53 10.40 .53 Bedding 500.!_! 235 240 Red slate, 
One smell


10.48 .37 11.68 3.07 61.20 11.11 1.78 
piece of mane. 
oxide.bedding 
45°. 


•	 240 245 Red s1ete.A 
little chert.


14.64 3.31 20,96 4.53 51.28 19.18 4,19 
Some mang. 


• oXide,edd1ng 
350, 


Average 
245 250 Red slate, 9.92 .06 16.64 3.47 


bedding 50g. 9.92 .06 
250 255 Red slate. 


6" of solid
10.24 .80 16.96 .90 63.80 15.88 .88 


chert or qtz. 
255 258 Red slate. 13,36 6.62 13,36 6.62 Bedding 48°. 
258 


•
263 Red slate. 


beading 48°.
21.28 1.30 17.12 1.41 59.26 18.38 1.38 


263 268 Fed slate. 1696 .18 • 16.96 .18 Bedding 48°. 
268 273 Red slate, 


Bedding 530.
8,72 .12 8.72 .12 


Cleavage 270. 
Average •


13.91 1.18


( Continued ) 







Ait.cin County 
Sec Ref 1072 


Serial io. 48 
Hole No. 7 (CoLt'd,) I)at	 completed: 12/2/50 
Collar	 1evt1or: Lrl1ed by:	 J.Bureau of Mines 
Depth of hole: 392' Loged by: LL.roah 
Location: N.. Type of Drilling:Diamond drill-Core 


Depth Core iue ____ AdteUAvera 
rom	 To katerial Iron Meng.	 5102 Iron Mang. SIC2 Iron kang.	 3102 


273	 278 Red slate. 12.00 2.92 12.00 292 
Some chert & 
meng. oxide. 
Bedding 5ØO 
Cleevage(?) - 
250. 


278	 283 hed & gray 15.76 .68 21.29	 3.03 53.26 20.15 2.55 
s1to. 


283	 285 Chert. 6.72 4.26 6.72 4q26 
285	 290 Red slate. 22.24 10.32 21.60	 3.07 54.04 21.76 4.93 


Some chert, 
little mang. 
oxide.Chert 
slate cont9ct 
l0°.(almost 
vertical) 


290	 295 .ed slate. 23.52 12.61 22.40	 3.66 48.22 22.48 4.30 
295	 298 Red slate, 20.40 2.72 21.12	 2.52 51.08 20.73 2.63 
298	 301 Red slate. 15.68 2.13 18.72	 2.29 58.64 17.08 2.20 


Bedding 48g. 
Average 18.17 3.45 
301	 304 Red slate. 24.40 1.49 24.40 1,49 


Irregular - 
bedding0 


304	 307 Red slate0 15.24 2.01 16.24 2.01 
Bedding 50°c 
C1esvae 300. 


307	 312 Red slate0 14.40 1.65 20.08	 1.89 55.60 l804 1.80 
6" chert at 
312, 


312	 317 Red & gre.y 10.40 2.36 16.96	 1.53 59.72 15.86 1.67 
s1atee 


317	 320 Red sl8te., 24.16 1.06 24.16 1.06 
Some chert. 
}3edding 40°. 


320	 325 Gray slate. 10.40 2l3 15.04	 1.14 67.28 14.40 1.Q8 
3edding 450 


AverR3e
S 18.16 1.56 


325	 330 Red slate, 22.40 68 22.40 .68 
Bedding 65°. 


330	 335 Red slate 0 19.84 1.33 15.84	 70 64.29 17.80 1.01 
Bedding 45°. 


335	 340 Red slate. 23.28 1.41 23.28 1.4]. 
Bedding 450, 


340	 345 Red slate0 19.92 .45 26.24	 .45 47.46 24.78 .45 - r3edding 20.


( Continued)
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Aitkln County 
p	


Seri1 No. 48
Sec Ref 1072 


•	 Hole No. 7 (Cont'd,) Date completed; 12/2/50 C011ar	 1evation: 
•	 Depth of Hole: 392'


Drilled by:	 S.up au of *tn•o 
Location: N..	 N.E0


Led by:	 . A. 3rosh 
Type of Drilii:Diaoi	 drt11Core 


-	 - th 
m	 To eria1


Core 
roin5f


__ 
1udg	 Ad lust.d At.r. 


345	 350 L	 s1te., l920 1,06
______ __ 


19.20	 l36 Some chert	 t 
350 D Jacuthg 
450• 


350	 355 Red s]to, 1.64 1.02 16.32	 .O 60.36 15.46	 •] 
- .Dedding 350• 


355	 358 Red slate, ] 
óeadtrAg 35°. I 


•	 358	 360 Gray slate. I1472 1.18 14.72	 1O18 • Soae red s1et 
chert0	 edairi 
350 


360	 362 Red slate, 20.32 .45 16.00	 .53 60.42 17.11. .51 bedaing 40°. 
362	 366 Reda1ate,	 . 14.49 .60 14.48	 .60 Some gray • 


slate at 365. 
bedc.iirg red


. slate 35°. . 
Gr9y slate 25°. 


Average 19.15 .86 366	 367 Dk.red sletJ 
& chart. I 


367	 372 Red slate, 114.64 1.37 14.64	 1.37 Bedding 45°.,J 
372	 377 Red slate. 22.24 .76 17.92	 1.06 60.80 19.06 .98 Some chert. 
377	 382 fed slate 0 25.9 2.13 iH72	 1.61 57.02 21.14	 1.78 !"olded bed	 • 


ding.x1	 of 
folds 5°. 


382	 387 Red s1te.	 • l.56 1.45 18.56	 1.45 Some chert. 
Gray slate at 
385' .iedd1ng 
500. 


387	 392 hed ? gray 16.48 1.30 16.48	 1.30 • slatos.3onie 
chert.edding . 
4S°.Clevige 20°. 


•	 Avere •	 •	
•	 17.85	 1.38 


140	 392 Average for hole •	 16.55	 1.77
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1	 1d7	 I 31.6 Y7	 1c32 ed mud cnd lump	 • 18,76 7.81
• 


58,5	 •
•. 


2	 197	 I of red 8le 17.16 4.64 48,4 i7	 202 1 13.79 6.71 40.0 202	 .207 
r -1 


' 16 36
• 26.6 


20 1" .-..:. 
21 . 


1:
1 33.3	 -. 


2L	 222
iud azd red -l8te Ti 21.6 
and black slate J 13.79 6.87. 50.0 ' r- .	 . a '	 A "	 f-f-) _(f	 '-I - -	 -.	 --


32	 237 
7	 2•2


• -1 
I


• 
12.67 2.27


50.0 
20.0	 - 2'?	 247 


•
-• •	 3.4	 •	 .	 . 47	 2!O,5 No core	 ".- •	 • 


C,5 253 •	 257 1
•	 -	 • 1 • 21.3 


fled. s1tey 1 7.86 0.75 18.8 '57	 2.30 • • -•	 ' 93.5 -	 ',	 '. i	 23 . _J 1Q42 2.74 '83.5 -
• 94.4


- 


26.5 C1yey light decomb. .J 11.39 597 62.0 273 . s1.te. 'Lump oI	 black
-


90Q4 3.	 277 . 
7	 2i


s1te	 merganese	 t ..J 9.0 0.32 856 • 260',	 263'4"	 269', . 11.47 1.49. 1.00.0 i	 a3,5 
•


26!7",	 300',	 30O' - 100.0 • 5 237 to 302' . . _J 7.94 0.95 95.4 :57	 291,5 •	 ' -1 • 50.0 5	 )5 . • 
•


.	 _J 8.58 .- 3.06 105.1 I	 29 • • 116. 9-	 300,5 •	 ..J 11.45 •	 7.69 - 90.0 .02 -1 44.6 •	 04 • J 8.90 7.50 - 100.0 .34	 307 
•	 •	 309	 J


Similar but 
red.


86.0 
_i 11.79 3.02 87.5 2-09	 12O 90.8 3i-.	 314	 I .	 .	 . _J 15.31 2.2 66.7 21	 31 imi1e.r to above but •	 • 66.5 320	 I red, Few smell black .J 7.70	 • 4033 54.0 -:2c	 324.71 m&ng	 nodules. Lnrge 10.42 1.38 940 'J.7	 327.7 et	 319'.	 . 8.19 •	 1.42 100.0 sf27	 32 • 14.51 . 0.13 93.0 •))s	 332 11.79 -	 3.60 • Io una1teredfo9tjOfl, - 


izids show dips 45°z • -







I S.'I.1 to. 4 
:,	 - ifole No. 2 .	 ,.	 .: 1),fa/5O 


: Collar £1evetto: 1i.5' : •	 :	 .. 
DpthotRole: 4' ' 
Location; .k. 'u Core 


•
Depth


----,----.-•- 4 ---.------•


e 
Frou!	 "To


____
'' '-' 


0	 144	 rfree 
144	 153..J cxii . •'.?9 


• 150	 155 ec cy i.-I :A 4c.44 
155	 1& o core 


• 160	 14 .rec	 cic'; 7.]7 L • . 54O 
few s:ft •	


• pieces of mrS. 
oxtrie 


1€4	 1t9 rei eiey; •	 ,' 
ç	 f;	 •: 


rf wr	 it S 


£vere 
1G9	 1'4 ' 1i• •• '•


S(-


rce-


174	 179 o ccr • 'IQ 
179	 184 Soft re( .	 , 


& c1;	 v: 
b1c	 ze-


brri	 L 
• 3.. ;ed1	 4E 


1E4	 1E.7 o core '. 
187	 191 Ied c2 •• 


• few 


••	 •' S 
Aversge ( 
101	 . fl. 


icc	 :. :• •;• • 
S. 


krr_ 


20C	 L11 3oft	 ,; L 


211	 21G _ft :. •. • •	 •	 •	 • <, 
21 •• • .•	 • •• 


••'.	 ;f ••, •	 •







I'
4,


n


.1 tticj.t qourzt7 - 1. j___-
1e	 1O' " 


Stii1 No. 43	 ___________ 
kiole to. 2 (Ccnt'd.)	 Date	 _____ 
Co11ir E1evttot; 1213.5'	 Drill ' bit Vj. _________ 
Depth of }iole: 467'	 L.oU	 A.	 _________ 
Locttn: N...- 3.	 :VrillingtLil 


L'epth T1u! 
Frim To


_________ 
Mteri'1	 IrngO


___ 


225 oft red	 1 •	 7.60 1.22 75.79
_____ 


7.60 
k .c18; bedding 
45 0 ;c1eivRge 31° 
ebout ri.ht	 rg1es 
to bedcti 


Aver*ge O.9 0b, 7 
225 230 soft red si.	 7.13. 4.73 78.90 '7.11 
230 25 Soft red si.;	 8.08 3.23 74.01 B.(* 3.23 ?4*: 


few btnds of 2 


bI'ck s1*e ' "1 
Z5 23.5 bl"ChC si. withl3,42 7.60 59.43 10.74	 4.71 65.71 11.72 5.7S .jl, 


sotne p1e red 


verge
31Cte


9.'6 4.44 
24..5 soft	 , "].e xea 1.45 68.,2 8.08 1.46 6831e 


si'-te 
23.b 248.5 Sot pe red	 7.92 .39 68.19 6.51	 .89 76.76	 7.25 .63 '72. 


sl0with bnia 
of har'iei' red 
s1te 


24.5 254 r1e red si.;	 7.27 1.49 69.22 11.56	 3.88 65.03	 9.92 2.97 66.* 
c1cvHge 520 
t	 2iB.5'; 


vertical frc 
tire	 1.ne at 
249' 


254 259 soft red &	 7 47 7L71 ô.47 .47 71.71 
1tht	 r€ty	 L; 
vext ical bind-' 
1rg Rt 255'; 
cleovEge 15° 


259 264 Soft red	 1.	 5.17 , 7 5.17 .56 75.34 
to 2"l';hrder 
red	 1. 2l to 
264' ;civvcge 
2k° to 330; 
ft11ir	 '1czi 
c1evv& , e p1tne8 


264 2'.9 Lied al. bend	 1?	 'C .E9 .44 62.03 L5.44 i.i'? 63.36 
of chert 
mn.('?)	 st	 239'; 
bedding 530


ver e	 3.74 1.25 69.55 


(CoitLJ)	 -. 







a


JO a S S (itkin County 
Sec Ref 1072 


Serial No. 43 
Hole No. 2 (Cont'd 0 ) Date completed: 10/9/50 
Collar Elevation: 1213.5' Drilled, by: U .S.hureu of Mines 
Depth of Hole: 47' Logged by: V. . Qrsh 


•	 Location: N.E.. S.L Type ofLri11ir;L)1ainond drill'Core 
• Arlaly8ea •	 De th. 


Fran 0
Core -	 Sludge__ dustedAverag 


Tron Ien!O 
- 


Mteria1	 Iron Iang. 2. ang.	 SiC2 
269	 274 Red to dk.	 13.90. .66 60.17 13.90	 66 60.17 


red clay with 
higblj frc-
tured s].; a 
few bands of 
harder slate 


274	 279 Bleck sic 274'	 7.60 051 69.87 7.60	 .51 69.87 
to 275'; red • 
e1	 275'	 to 
279' 


279	 284 Red sl.(soft)	 6.79 .28 71.30 6.79	 .28 71.30 
to 282';	 soft 


• grey si, 282' 
to 284' 


284	 289 Soft red and	 1099 .78 64.73 11.72	 059 67O4 1142	 .67 66.09 
light gray s]. 


289	 294 Soft red s].;	 9,94 .98 f5.91 1i8O	 1089 65.20 10.70	 1.34 65.63 
mn. filling in 
fractures end/or 
bedding planes 


294	 299 Soft red si.	 873 .36 6656 873	 36 66.56 
299	 303.5 Soft light	 10,51 2.44 3.30 10.51	 2.44	 63.30 


grey sl.;clee-
vege 25° £t 


• 299'	 to 300'; 
soft red s]. 
at 300'	 to 302'; 
hard hlek	 1. 
at 302 to 303.5' 
(manganiferous'?) 


303.5 308 Soft red	 1v •'2 7Q1 a a- ----	 --•%,	 -•--	 .--	 ,c'.I.	 0%G 
2.	 1	 4-


0	 .1 -'J 


Light red si. 
to 306 to 309', 
soft bedding 350; 
hard black ], 
at 308' 


313	 Red SI.; ciea 768 1.65 67,18	 7.68 1.65 67.)8 
vge 35°; mn,bsnd 
at 309';frectured 
pieces of mn. 312' 
to 313' 


Average


(Continued) 


308


9.57	 090 66.46 







S
Aitkin Co.inty 
Sec Ref 1072 


Serial No. 43 
Iole No.	 2	 (Oor.t'd.) ' Dte compieted: 10/9/50 
Collar	 levtion: 1213.5' Lrilled by	 .S.&irei	 of Mthe 
i)epth of ilole:	 467' Logged by:	 V. A.	 Jrcrx 
Loc&tion:	 s.w. . Type of D'i1ling:Diaond drill-Core 


Det h Core - Slu4 e Adjue ted Ave ra 
From	 ro Material	 Iron ng. 8i02 Iron ?nC. Iron 5102 


313	 318 Band of hard	 1269 14Q58 44.96 l530 16.29 3984 1481 15.27 40.81 
mn, t 2' or 
more; dk3	 si. 
at 3l8 


31B	 323 Red s1	 and	 9.40 1.73 654 94O	 1q73 6564 
hard bands of 
mn. to 320'; 
softer red si 
320to323'; 
rumpled bedding 
at 322' 


323	 327.5 Soft red si.	 11.03 5.00 59.74 11.03	 500 59.74 
327.5 333 soft red si.	 22.54 . 10.64 40.33 14.98	 5.91 57.17 16.74	 7.01 53.25 


with t 1'	 of 
hard mn. 


Average .	 . . 13.14'	 7.48 54.70 
333	 338 Soft red sI,	 8.60 .23 9.22 8.60	 .23 69.22 


&nd clay 
338	 343 Soft red si.;	 6.81 .27 70.27 6.81	 p.27 70.27 


bedding .30°; a 
cleavage 550; 
angle of else.-
vage & beddthg; 
p 90°	 '. 


343	 347 Light red sl,;10.70 .86 65.60 10.70	 86 65.60 
c1eavge and 
bedding vertical 


347	 351.5 Red clay and	 9.73 019 68.21 973	 .1,9 68.21 
sl.; bedding 


• 270;some wad 
351.5 3565 Red si.; dk.	 11.35 .15 67.60 11.35	 .35 67.60 


gray s1	 only •	 .	 . sligh11y 
•	 .	 . altered at 


354';bedciing 
35°;clavge 20° 


Average 9.38	 .31 68.29 
356.5 360,5 Soft dark	 9.57 .55 69.07 11.0?	 2.21 65.21 10.33	 1.40 6'.lO 


gray slate 
360.5 366 rd brided	 7.30 .B2 69.97 . 730	 .82 6997 


• slate,dIc.ray 
to ligit red; 
bedding 37°; 
cleavage 700


(Continued)







itk1n Cou.nty 
Sec ef 1372 


SeriAl No. 43 
hole o. 2 (Cont'd.)	 Date completed: 10/9/50 
Collcr Lievetion: 1213.5'	 Drilled by: U. S. ureau of iiines 
Depth of hole: 467'	 Logged by: V¼. . Grosh 
Locetion: N.L.-	 Tvre of Dr1llin D1aaond dri1I-Core 


Ave rage 
371 373 


373 378 


•zr7c IL? 


383 388 


388 392 


392 397 


397 402 


402 407 


40? 412 


412 417 


'217 422 


422 42'' 


vere ge


Depth

Frcti	 To


Core S1wIe
- 


Pdusted	 vcre 
i1atericl	 Iron £ang. 3102 Iron	 ari.	 Sb 2 Iron rg. 3i02 


Hard, dk.gry	 s.n i0e 6:1 - 8.11 l63 64.31 
s10 with streaks 
of Iron stain; 
clev:ie 270


8.42 1 . 28 67.23 
H9rd, dk0gray	 5.35 4.98 53O5 535 4. 53.95 
s].ete;rumpled 
bedding 
!lard,reddish	 7.19 2.29 47.57 - 7.19 2.29 47o57 
Iron stained 
s1te 
berd,dk0grsy	 8.92 .04 69.45 8.92 .04 6945 
slate;some Iron 
stiin;c1evege 
330 
edding 150;	 9.40 .63 68.53 9.40 .3 680S53 


tend8 to cleeve 
on beddtrg S 


p1ane3;dk.rRy 
slate;2'	 lIght 
gray slate wIth 
thin Iron serna 
L4cray to	 7.95 1.97 64.55 795 197 6.55 
moderately 
lignt gray si.; 
some iron	 in 
Light gray	 0.40 1.61 5.16 11,23	 195	 3.70 10.24 1377 64)49 
slste 
Light gray	 12.16 2Q13 63OG4 12l6 2.13 t334 
slqte 
Gray slate;	 9.57 249 65.03 9.57 2 C5 
some Iron stFln 
Dicgtiry slate;	 9.11 1.53 t7.i7 8l1 l.5 '7,l'7 
some Iron st.In; 
uneven frcturo; 
rumpled bedding 
1oderto gray	 7.60 2,76 65.73 7.60 •.57 
s1te;some iron 
stthed br:ds 
Grey slate;	 7.27 1.06 69C0 727 3.'6 C339 
some Iron	 tIr; 
beddIng 350 
Grey slate;	 6.63 1.81 69.93 6.63 1i some Iron stein; 
bedding 35°


50'2,	 $3 


(ContIud) 







Serial No 0 43 
Hole No 0 2 (Cont'd,) 
Collar Elevation: 1213.5' 
Depth of Hole: 467' 
Locetron: N0E 0	 S.W. 


flArt)


Aitkin County 
•	 Sec Ref 1072 


Date completed 10/9/50 •	
Drilled by: tJ.S.3ureeu of Mines 
Logged by: V. A. Grosh 
Type of Drflhin:11amond drill-Core 
Analyses -	 - -	 --	 - 


•	 From	 To
- 


Material Iron Mang
-


°2
•	 ivage	 Adjusted àvere 


Iron Mang 6	 Si02	 Iron MRng.	 iOp 
427	 432 Gray slate; 8.57 20 69. 8.57 .20 6964 


± 1' badly 
• fractured 


iron stained 
slate 


•	 432	 437 Gray slete 7.92 12 71.43 7.92 .12 71.43 & red iron-
stained slate 


437	 442 Dk.gray-slate; 7.03 .12 72.82 7.03 .12 72.82 bedding 400 
442	 447 Dk. to light 8.08 .12 68.76 8.08 .12 6876 gray slates; 


soie iron stain 
447	 452 Medium gray 8.65 .12 6897 865 .12 68.97 slato;severel 


iron	 tined 
bands 


Average 
452	 457 Light gray 6.95 118 66.44


8.05 
c6.95.


.14 
1.18


70.32 
66.44 slate;	 iron 


stained bands 
457	 462 Light gray 8.08 2.72 62.07 1 8.08 2.72 62.07 slatej iron 


stained bands 
462	 467 Light gray 6.47 1.57 65.27 6.47 157 65.27 • slate; iron 


stained bands 
Average •


•	 7.17 1.82 64.59 
144	 467 average for hole •	 10.88 1.82 64.03







S 
I'	 Aitkin County 


Sec Ref 1072 
Serial No. 44	


:1 No. 3	 nate completed:. 10/6/50 
Collar Elevation: 1213.1'	 i.'rilled oy: U.S.3ureau of ines 
1epth of Role: 340'	 Logged by : W. i. Grosh 
Location:	 S.L	 Tvj-e of iirtlling: Diemond dri11ore 


	


--	 Anajveea 
De2th	 Core -	 S1e	 Adtustedvere 


From To	 Materiel	 Iron ang. 3102 Iron iang o Sb 2 iron ang0	 i0p 


	


0 l75	 Surface 
175	 18LJ	 13.05 2.25 6254 13.05 2.25 62.54' 
181	 185	 LiRht gray	 12.13 3.90 57.80	 l2,1?	 .90 57.80



clay & soft 
8late 


185	 188	 Red,light red 10.91 1.08 63.54	 10091 i086354

soft slate; 
bedding vertical 


188	 191	 Soft red si.; 10.99 2.32 6384	 10099 2.32 63.84

bedding vertical 


191	 194	 Soft red si.; 12.21 2.60 56.90	 12,21 2.60 569O
bedding at 
45°;rock break3 
along bedding 
easily et 198' 


Averege	 12.06 2.48 61.01 194	 197	 Light gray,	 10.02 lS5 64.30	 10.02 1.85 64.30
closely folded 
-	 slate;clesvage 


15 0 (axis of 
folds) at 194	 . 
to 195'.Red si.; 
bedtling vertical; 
cleavage 700 at 
196' 


197	 200	 Red slate;	 8.89	 .5965,78	 8.89	 .59 65.78
bedding 430 
200 205	 Soft red sl. 10.99	 .95 .62.22	 1099	 .95 62.22 •	 & cley;beddlng	 .	 .	


. 15° 
205	 210	 Light red sl.;ll.24 1.28 62.77 14,34 1.77 615 13.67 1.66 62.13 bedding 50°; 


•	 c1evae ver-
tical ('1) 


Average	 1125 1q27 63.25 210	 215	 LIght red,	 1132 6.23 58.07 14.1R 1.57 61.23 1382 2.16 60.83 •	 soft s1ae; 
•	 . 8O1e meng.	 .	 - 


215	 2].a.5. •Dk. red city; 12.94' 3.31 61.50 14.50 1.68 5992 13.85 2.36 60.58 
•	 pale red slate; 


3OA mang. 
218,5 2211 Pale red slate; 


I	 3'mang0 
221	 22&.J Red & pale	 11.16 1.69 63.04 11.2	 1.93 66.25 1125 187 65,41
red slate; 


cleavage 200 


•	 •	 (Continued)	 .







I 
A it kin County 


: Sec	 ef 1072 
Serial No. 44 
iole No.	 3 .(Cont'd.) L)Rte completed: 10/6/50 : 
Collar EJ.evation: 1213.1' Lri1led by:	 J.S.reau of *ins 
epth of Hole: 340' Logged by:	 n	 A. 'ro8h 


Locior4: £ype of Lrt1Iing: i8mond di11-Coe1 
Ana]se3 


be pth C or e Slu4g 
FromTo Nter11 Iron


- 
ng0 Sb2 Iron	 ng.	 i02


________________ 
Iron 31 


224	 230 Soaiegond 14.15 3.27 55,70I4M 
Ltang.	 at 224'; 11.03	 iT	 5.03 
pale red si.; 
bedairg 450 


0	 2?3 Some :lRflg 0 at 1496 3.4 5816 lO37	 1,33 654 134	 2.23 81.76 
230 ! ;red si.; 
beading	 2°; 
cleavagec 500 S 


?ver'ge 12	 2.33 62.17 
233	 235 Soft,pele red 


I slate 
235	 237 J o core 19.40 4.49 51.74 14.42	 4.43 58.84 14.74	 4.43 58.39 


•	 237	 240 xaie red 31.; 13.19 2q96 6384 10.19	 2.96 63.84 
cleavage 520 


240	 242e71 fsle,red si.; 
].tttle core; 


I mostly mang. 
•	 2427 244	 J Cly,most of 16,49 9.00. 46.90 12.24	 3043 64.01 l759	 5.20.58.5 


core good 
mrwbedding 


S 30° 
244	 247 Soft •q1y 15.20 5.4 55.87. 15.20	 5.14 55.97 
247	 250 Pale red si.; . •


somemang. 
250	 253 _J Red slate; 1i24 3.43 61.53 11.84	 3.11 63.31 11.65	 3.21 62.76 


• cleavage 470; 
beddth . 
horizontal; 
some mang.(?) . 


253	 256 Little core; ll48 20.23 42.10 9.70	 264.7442 987	 4.29 71.38 
all mnrig.


.	 I verage 
256 258	 Soft red si. 


1 or clay 
258	 262 ..JDk.red cisy.; 


some !riang. 
262	 265	 Soft red 


beding 10°; 
clecvae 1O 


I in_oppostto 
directions 


265	 268 _i No core 
268	 271	 Red clay 
Averoe


13.10 3.51 62.35 12.08 


9.65 2.34 66.15 12.81 
l'z A0	 1 '71 c.1; S... • 1	 f J	 LI . o


12.57 4.13 61.63



1.77 65.60 12.34 2.21 34.78



2,17 64.15 12.14 2,21 64058



142 1,71 63.15 


10 AQ 0 11 A •.&#._vJ	 s_1..# 


(Continued)







.I. 
Serini Ho.. 44 


(Cont'.)	 Lte completed: 13/5/50 
Collar Elevtior; l2l.1'	 Lri11ed by:	 f dnes 
Depth of Hole: 340'	 Loc- by: 't. . rosh 
Loc p tton: N.t.	 S 0 W.	 lyO of )rt1l1rA:ii8ond dr11i.Jore 


Dth
- tore	 Sludge :	 Ajusted verape 


From	 o	 aterial	 Iron	 Si02 .ronkang. 8i02 1ro	 ng. S.t02 


271 274	 Soft.oale red l229	 ..5 67..6i 


n


itk1n County 
Sec hef 1072. 


* to red slate - 9.99 .63 6756 1387 087 6658 
274 277 Red cley )0.51 95 55..54J 
277 280 Soft,p9le 9.54 .89 68.061 


red slate 110.51 1010 67.0.2 9.94 13465,51 
280 283 Red slate 9.54 l77 62,98J 
283 286 Soft,pele red 9,86' .79 67.33J 


s1te P2o13 1.32 67.00 12.10 82 65.18 
286 289 Red elate, 12.61 .24 G2044J 


rether hcrd; 
bedding 300; 


• cleavage 300 
•	 Average 1094 1.01 65.76 


289 295 Red slate; 105l• 4B3 63.10 10.91 2.82.69.11 1O90 3O36 67.±9 • 2 good bands 0 


• of mang0 
295 2981 Red slate; 


I 1 good bend 
-	 I


ofmang.. 
•	 298 301_J Red slate; 10.19 1.40 c8.67 1196 2.44 69.36 13.49 2.16 69.17 


• some mang0 
301 O 1 Red slate; 


I bedding 700 
.304 307.....! Pale red 81. 10.35 77 64.63 13.88 1.64 6555 11.25 1,28 65.17 
307 3101 Red slate; 


I 2 bands mang.; 
I cleavage ver-
I tical (?) 


•	 310 313...J P1e red el.; 12.29 .7.46 54.32 13.42 2.44 629i 12.99 4.33 595 some meng3 
313 3161 ie1e red	 Si.; 


some rncng. 
316 319.1 Red 81ate; 13l0 5.4F 5.23 6488 3.55 61.20 14.39 4.09 6037 come rnan. . 
319 3221 rale	 ed si.; 


some ochre; 
• I beddIng 700; 


c1evEge 150 
322 325_i F-ed slate 10.02 1.30 65.33 1i16 351 ô02 1O.35 2.53 65r.71 325 328 Lcrker red 310 


28 331_i Some meng.; 12.?9 1."i 62.33 13398 225. 64,25 13.52 2.02 63.72 red slate; 
beddIn	 300; 
cleavage ver- . 
ticel,	 (?)	 . .	 *


(Continued) 







/
) •


• kiT) County 


Serisi No 0 4.4 Sec hef 1072 


Hole No. 3 (Corit'd0) 
Collar	 1evp t1on: 1213.1! Date completed: 10/6/50 


Depth of Hole: 340' . Drilled by: U.S.Buresu of Mines 
Location:	 N.E.	 SGVI -


Loged by:	 W. A. Grosh 
Type of Drilling: D1smoz	 dri1lCore 


Deoth	 Core 
•	 Pro	 To	 M&eria1	 Iron Mang.


- Analyses 
S1e	 "	 Adlustàd £verage 


Iron	 eng.	 Sb 2	 lronang 0 	 Sb2 331'	 331 	 Dk.rd slate 
33	 3371	 1k.red zlate;	 6.30 


bedding	 5°
4.45 62.97 14.71 ., 3.80 e000 12.39	 3.98 60.82 


33'7	 340	 Grys1cte;	 11.48 
some good mans.


1.50 62.24 14.63	 3.64 6O3O 13,91	 3.08 6080 
340	 £3ottom of hole	 : 
Aerae .	 ..	 •'


1228	 2q98 63.82 
175	 340	 Average for hole• •	 • .	


12G15	 2.53 6317


'N 







/
Aitktri County • Sec Eef 1072 •	 Seri1 No. 45 


Io1e No. 4 fte Comple.tcd: lC/2e/0 
Collsr Uevtton: 1213.3' ir11ed oy:U. S. bureau of Mines •	 Depth of hole: 373' Loea bi:	 Y1. £ 
Locttion N...	 ,W. T'pe of irilling:L'ismond cirill.Core • _Axu1ysea 


_____ Core Sludge
-
Lajast8d	 ere 


From To atoriti lion vng St02 Iron £!ang.	 SiO Iron ng. 
o 143 Surface - 


ateiia1 
143 14F3 iron fcrr .; fl 94	 .3	 48O .94 .39 430• 


dri11c	 wtth 
chci	 hit 


148 1511	 RóddieLbrowr4 
I	 clay ?	 site 


151 1541 edcLs	 brown 13.2 .20 5.5G lt.21	 .32 52.20 14.46 .25 52.41 cliy	 . slate; 
bedding 35° 


154 157 Soft red sI. 12.58 .24•5Z6 12.53 .24 53.66 vei'ge lC09 .3C F1,2l 
157 160 Soft red..gray 15.0 1.45 4772 154O L45 4772 


• alte 
160 163 bed & dk.ry 22.90 2.21 3'.24


-
229O 2.21 3624 


to black 31. 
(soie mnng.?) 


• beddin	 450 
163 166 Dk3red 3late; 22.2 3.62 36.42 22.26 3.62 36.48 : 


beddthg 400 
166 1691	 Soft red si. 
169 1721 Dk.red s1te 15.5 3.11 4390 IE.55 3.11 43.90 172 175 Dlc,red elate 17.4 2.09 16.05	 2.29 50.82 16.98 2.15 47.77 Avere S 18.14 2.61 42.62 175 178 hed slate; 15.16 1.89 45.92 • 1516 1.89 45.92 


bedding 500; 
some rcani, 


178 1821 Red slate; 
I	 bedding 450 


'. I	 atlSO;350 
I	 at iei 


182 1E7J Ked slate	 • 14O3 177 5.40 14.03 1.77 45.40 with dqr 
5trek8;ar.?; 
rolling bedding 
at 13; lEO ct 
184 


187 192 Red slate; 10.32 1.02 54.92 • 1O. 1O2 5482 beding vert 
icel	 t 330 


192 1971 Red s1te;
• 


1581 1.65 45.76 •	 • 1.581 1q65 45476 I	 bedir	 vert-
•	 • Ici at 199; 


• I	 wrvy	 t 201, • 
197 
202


202_I 
207


-prx. 70° 
F:ed s1rte


1661 
8.22


2.29 204


•
26.61 2,29 4204 S9 56.2( • 8.22 .59 .5626 


• (Continued)







itkin County 
Sec Ief 1072 


Seri1 1o. 45 
Hole 1o, 4 (Cont'd.) Date completed: 10/26/50 
Co1ir	 devation: l213.3 Drilled by: U.S.&ireeu of	 1nes 
L'epth of Hole: 370' Logged by:	 fl• A. Grosh 
Loctior: N.A.	 S.V, Type of Z'ri1lin:Diamond drill-Core 


-- __nU_ 
Depth - Core


--	 - 
- Sludge juted	 .vere 


From	 To Mateie1 Iron Meng. 3i02 Iron hang.	 Si02 Iron	 ang. Sb2 
veree 13.33 154 4815 


207	 212 Red slte 14.03 496 475€ l284	 2.52 51.08 13.42 3q72 4936 
212	 217 Red sita; 12.34 2q76 49o84 l2.4 2 3 76 49.94 


some msn; 
rolling 


• bedding 
217	 222 Red slre; 11.94 1.49 54.10 11.94 1.49 54.10 


bed1ng 15°; 
some rnng, 


222	 227 F.cd s1te 12.42 2.44 50.40 12c,42 2.44 50.40 
227	 232 hed siste; 9.h8 229 6860 9o3	 2q29 6646 94 2.29 66.93 


qwrt	 & - 
mng. 


Averege - 11.95 2q54 54.13 
232	 235 Red s1cte; 2226 7996 31.48 l.12	 2.84 55.70 151 5.0 42.65 


• sotie msng. 
235	 238 broken red 21.57 638 340 20.70	 607 36.34 21.23 6.26 35.39 


slete with 
thin bnd.e of 
mng.	 (?) 


238	 2411	 Dk.red slete; 
some merx. 


241	 244.J Led slete; 214 670 2848 29.14 6.70 28.48 
some nieng. 


244	 2471	 Light red s1 
4	 good, meng. 


247	 250.J Light red	 1c 22.14 6c797o68 24.88	 6.1	 35.42 23.61 6,4 36.47 
orre good 


mPrg0 
4verse 24.21 636 34.66 
250	 253 kink to lIght 9.12 2.44 56.24 9.12 2.44 56.24 


grey slrte 
253	 257 I'lnk to light 9.93 2.3055.00 9.93 2.80 55.00 


gray slete; 
some uang. 


257	 261 Seine,	 ch2ng 12.7 130 53.98 12.20	 1.53 55.80 12.30 1.40 54,72 
irig to red 
ct0 


21	 265 Light F&1 si. 7033 .06 59.34 7.33 1.06 59,34 
verticel bed-
ding 


265	 270 Ligbt rod & 12.05 .55 5.88 12.05 .55 5888 
gray sletes; 
folded bedding; 
axis of folds 
100 


Averege 10.29 1.5$ 56.97 


• (COntiud) •	 -.







•	 AitIdn County 
Sec aef 10'72 


.Seri1 o. 45 Late completed: .10/26/50 £%#	 '. F	 - 


Ooller	 1evetior: 1213.3'	 L)rilled by: U. S. Bureau of Lnes 


Iopth of	 o1e: 37Z'	 .	 Legged by:Y. A.	 rosh 


Location:	 I.E.. S.;,	 Type of Drt11lr4g:Diamor1d drill-Core 
.na13'8eS	 ____________ 


Core	 SludAe	 4eted iior 
From	 7Io	 Material	 Iron	 ng.	 Sb2	 Iron	 an	 SW2	 Iron	 iO 


270	 75	 Light red si. 14.65	 8.98 46.74	 14c65	 4674 


some mang0 
275	 280	 Red 3lste	 11.56	 2.13 5248	 ll5€	 213 52.48 


280	 285	 hod slate	 9.12	 .90 5440	 9G12	 •0 5440 


25	 290	 Red slete;	 137	 317 5532.	 12e37	 2.7 5.Z2 
zone mang. in 
fissures 


290	 295	 Red e1te;	 14.44	 3.15 55,90 1444° 315 55.90 
some meng. 


295	 300	 Gray 3late;	 148l	 4.47 52.44 1419	 5.59 51.42 14.45	 513 5184 


some good 
mng. 


300	 3031. Grey s1ate; 
some good 


303	 306_i	 Red slate;	 12.99	 5.32 52.96 14.12	 2.01 6O10 13.74	 3,14 5767 
folded bedding; 
meng. between 
bedding plane8 


306	 309	 Red slate	 9.91	 39 54.4	 9.91	 39 54.48 


4v3rtgQ	 .12.70	 3,39 53.66 


309	 312	 Red slate;	 1551 10.44 39.90 11.55	 4.89 55.92 13.98	 8.30 46.08 
some good 


312	 315	 Mostly broken-13.80 21.12 33.50 15.25	 9.65 50.10 14.95 12.00 46.70 
up nieng. 


315	 318]	 MoBtly broken' 
I	 upmsng. 


318	 321._i	 Red slate;	 12.10	 2,32 54.28 1.76	 9.13 48.22 13.86	 7.21 50.28 
bedding 300 


321	 325	 Light red	 12.34 11.78 47.34	 12.34 11.78 4734 
slate 


325	 328	 Red slate;	 9.91	 p12.52.50 10.11	 1.26 63.14	 9091	 .12 52,50 
cleavage vert 
lea]. U) 


328	 332	 Red slate;6"	 12.34 10.24 4740 12.04	 6.90 53.70 12.17	 8.31 51.04 
solid inang. 
& grey ci. 


verege	 .	 .	 .	 12o94	 8.O LI 49.18 
332	 3351	 Red slate 
335	 338_i	 Light red s].; 9.09	 2.32 63.88	 9.09	 2.2 63.88 


some good 
mang. 


338	 342	 Red slate;	 13.23	 1.73 53.94	 13.23	 1.73 53,94 
good mange


(Continued) 







111D• 0. - kitir County 
Sec Ref 1072 


Serial NOe 45 
Hole NOQ 4 (Cont'd0) Date coapleted: 10/26/50 
Col1r1evstion: 1213	 ' Drilled by: U. S. Burs* of Mis 
Depth of Role: 370! Logged by:	 . £	 Urosh 
Locetlon: i.i.- s.w. Type of	 ri111n:Li$rnond drt11-Go 


Depth ore Sl'e
--


ADted	 e 
Frorn	 To Mtterisl tron SW2 Iron	 rng	 S102 


•	 342	 345 ostl7 bro 11.21 ll7 49.12 9.23	 4.11 6050


____ ____ 
967	 5o8


____ 


5?.V 
ken rnng. 


345	 348 Red slate; 1029 9.91 45.44 l339	 9.814544 
some xwn0 


348	 352 Red sl3te; 9.'2 p.20 51.40 9.42	 5.0 51.40 
some znai; - 


• irregu1r 
bedding 


•	 352	 3S6 Grey k red 958 2.64 55.38 958	 264 5538 
slete; some 


Average 10.15	 415 55.68 
356	 360 Gr87 & blck 16.08 1.22 51.82 l608	 1.22 51.82 


banded s1te; 
verticc1 bed-
öin	 at:35O 


360	 365 Grayslate. 17.21 .82 48.60 17.21	 .2 48.60 
banded	 tb	 .. 
red sl9te 
bedding 10° 


365	 370 Grey slate, 6.09 24 62.00 609	 .24 62.00 
wtvy bedcting 
et650 


Averege 12.92	 .73 5431 


•	 143	 370 Averge for hole •	 • l357	 3,24 50.49







Q • C • Li tin •
Sec Ref 1072 


Serial No. 4 
Hole No. 5 £te completed: 11/4/50 
Co1Tr	 1ev8t&o]: 1214.O t iri11ed by: U0 S. bureau of Mtnes 
Depth of Hole:	 4" Logged by:	 W. A. Grosh 
Loctton: N..-	 S. Type of Drilling; Diernond drill-Core 


th . 
?r	 To


____ Coi'e Sludge - .ustedvera 
terIe1 Iron Si02 £ron	 5102 Iron S102 


0	 1461 
146	 150 I	 Surface 13.92	 4.73 49.28 1392 4.73 49.28 150	 155_I 
155	 157 Carb,elate 15.14 5.85 29.34 15.14 . 5.83 29.34 157	 160 Carb.s]ate 14.98 4.89 31.10 14.65	 4.02 31.60 14.70 4.15 31.52 160	 iVO Carb.elate 18.56 7.21 24.50 12.54	 1.33 36.28 13.26 2.04 34.87 170	 175 Altered red 


slate &eome 
carb. elate	 I 


175	 178 Red slate &	 111.74 63O 30.5410.58 3.66 33.80 10.88 4.33 32.97 
• light grey J clay 


178	 181 Red to 6k. 18.07 5.04 28.58 18.07 5.04 2858 
red slate; 
bedding 350 


181	 182 Gray slate 
182	 185 Gray slate	 120.19 2.60 31.84 22.06	 3.47 42.22 21.23 3.08 37.61 


to l83,red	 I 
elate 183 to	 I 
185 


Average 
185	 189 Dk.red 81st.; 16.20 .70 44.22 18.88	 2.84 46.80


14.44 
17.06


3.55 
l38


33.40 
45.35 bedding 18°; 


cleavage 70 to 
9O0() 


189	 195 Dk.red slats; 17.58 l45 46.50 17.58 1.45 46.50 
bedding l5; 
cleavage vert-


S 


ical (?) 
193 •	 198 Dk.red slate; 18.72 1.81 44.04 18.72 1.81 44.04 bedding 55; 


• cleavage vert-
ical	 • 


198	 203 DIc.red álate 16.44 3.94 42.54 17.26	 3.62 45.Ô0 16.90 3.76 43.91 &clay	 - • 
Average 
203	 206


• 
Red elate; 17,59 2.18 44.77 
bedding 500	 I 206	 209 Red & light 13.70 .63 48.10 13.70 .63 48.10 red elates;	 •J 
bedding 35;. I S • 


cleavage vertj • 
ical	 • •


(Continued)







	


•	 -	
Aitkin County 
Sec Ref 1072 


•	 Serial Alo. 46 
Hole No. 5 (Cont'd.)	 Date completed: 11/4/50 
Collar Elevation: 1214,0' 	 Drilled by: U.S.bureau of Mines 
Depth of Hole: 348'	 •	 Logged by: VI. 4. Grosh 
Location: N.E.- S.W.	 Type of Drilitng:Dlamond drill-Core 


AnalTees 
Depth	 Corq_	 Siudg	 44 ste4v.ras - From To	 Material	 iron 'Mang. Si02 Iron Mang. i02 Iron Mang. 3162 


209 213	 Red elate & 15 • 49 3.70 42,60	 15.49 3.70 42 • 60

clay;a 
little mang. 


213 218	 Red slate;	 14.19 3.35 44.62	 14.19 3.35 44.62
bedding 300; 
bedding ver-
tical 


21A	 221	 Red slate;	 9.87 4.49 49.30	 .	 9.87 4.49 49.50
bedding 200 
221	 226	 Light red.	 13.86 2.36 44.88 19,37 3,31 48,40 15.54 2.65 45.95 
slate 
Average	 .	 14.02 2.70 46.09 226 231	 Red elate;	 12.39 1.53 52.02	 12.39, 1.53 52.02



bedding 25° 
231 236	 Red slate	 8.72	 .90 57.49	 8.72	 .90 57.48 236 241	 Red to light	 9.95 1.10 54.92	 9.95 1.10 54.92



red slate; 
bedding 25° 


Average	 .	 10.35 1.18 54.81 241	 24o	 Light red Si.; 5.71. .59 59.90 15.71 5.08 47.62 9.47 2.28 55.29 
bedding 330	 •	 .	 . 


246 250	 Light red si. 9.13 3.15 54.44	 9.13 3.15 54.44 250 253	 Light red sl.;15.49 6.34 45.20 15.47 6.07 49.40 15.47 6.13 48.42 
•	 some thert 
253 256	 Red slate; 


cleavage 350 


	


• 256 259	 Red slate;	 881	 55 58.66 1595 1.65 53.00 12.34 109 5586 
some mang0 _J	 - 


	


259 262	 Red & light	 10.44 5.36 56.16 •	 10.44 5.36 56.16

red bands of 
s1te; some 
mang0 


	


262	 265	 Red slate;	 11.50 2.68 53.32. 15.55 3.47 37.80 13.37 3.04 46.15 
some mang.; 
rumpled bed-
aing 


	


265	 268	 Light red to 12.07 2.29 5464	 12.07 2.29 5464
red slates; 
little mang0


(Continued)







'E. ri Aitkin County 
Sec Ref 1072 


Serial No. 46 
Role No. 5 (Cont'd.) 
Collar Elevation: 1214.0' 
Depth of Hole: 348'. 
Locationi N.L.- S.W. 


279 282 


282 285 
285 289 


289 293 
293 298 
298 304. 
304 308


Average 
308 313 
313 317 


317 322 
322 325 


325 330 


330 335 


335 338 


Average.


Date completed: 11/4/50 
Drilled by: U. S. Bureu of Mines 
Logged by: ?. A.. Grosh 
Type of I)ri11ingDainond drill-Core



	


-	 Aaeea 
Core	 Sludge -	 41us ted Averii 


Material	 Iron Meng. Si02 Iron Mang.	 iron Meng. Si0 
Red slates;	 .7.34	 .12 60.46 15.38 4.06 5270 1368 3.23 54.34 
bedding. 40° 
Red slates;	 8.97 3.74 54.42 15.63 5.83 51.56 13.14 5.05 52.433 
some mang.; 
bedding 38° 
Eed & 1ight 
red slates;	 .	 .. some mang.	 .	 S 


Red sJ.ate	 6.85 4.73 52.10 11.31 5.67 55.52 8.81 5.1453.60 
Red slate;	 11.42 4.45 50.26 10.58 4.69 56.44 11.34 4.47 50.86. 
some mang.	 .	 .	 . 
hed slate	 10.44 2.29 57.00	 .	 .	 18.92 2.29 57.00 
Red slate	 18.92 8.27 41.50 11.88 3.55 54.86 12.70 4.10 53.31 
Red slate	 15.49 6,38 42.06 1278 2.56 56.46 14.85 5.47 45.49 
Red to light 10.19 4.02 5l06	 10.19 4.02 5106 
red slate;	 ,.	 . 
bedding; cleo-	 .	 .. 
vage at 90°	 . 
to bedding(?)


12.34 3q80 52.68 
Red slates	 10.52 1.18 51.70	 . . .	 10.52 1.18. 5I70 
Banded red	 10.44	 .98 53.70	 10.44	 .98 53.70 & gray slates; 
bedding 30°	 . 
Red slate	 636	 78 61.66 10.91 1.26 56.48 10000 1.16 5752 
Banded red	 8.81 1.10.53.90	 8.81 1.10 53.90 
& gray slates;	 .	 ..	 S 


bedding 35°	 . 
Banded red . 11.58 1.18 50.40 .	 .	 11.58 1.18 50.40 
& gray slates; 
bedding 35° 
Light red	 9.79 6.38 47.24 17.53 839 40.92 15.98 798 4222
slate 
Gray slate	 13.86 1.45 4870	 1386 1.45 4870
with red & 
black bands


11.67 2q30 5]. 06 


Depth

From To 


268 2S 


273 279 


(Continued) 







Altkin County 
Sec Ref 1072 


Serial No. 46 
Hole No. 5 (Cont'd.) Date completed: 11/4/50 
Collar Elevation: 1214.0' Drilled by: U. S.	 ureeu of mines 
Depth of Hole: 348' Logged by: *. A. Grosh 
LocatiOn: N..- S.W. Pype of Drilltng:Diamond drill-Core 


Analysea 
Depth - Core Sludgi	 Ad1ustedLvera	 I From	 To Material	 Iron Mang.	 Si02 Iron .ang 0	 Si02	 Iron Mang. Sb2 


338	 343 Gray sl8te	 962 .66 53.62 962	 .66 53.62 
with red & 
black bands; 
bedding 300 


343	 348 Same, bed-	 10.4.4 .66 53.26 .	 .	 1044	 66 5326 
ding 30°; 
cleavage 550 


Average 1005	 66 53.44 


155	 348 Average for hole l298	 2488 4796


a 







0 


I


I 


Depth

From To 


0 138 
138 143


Aitkin County 
Sec Ref 1072 


Date cornpleted:.]i/16/50	 - 
L'rilled by: U. S. bureau of Mines 
Logged by: '(p.	 Grosh 
Type of Drilling: Diamond dri1l-Core



	


-	 Analses 


	


Core	 -	 S 1ucge	 - M just edveré 
Material	 Iron Mang. Si02 Iron Mang. Si02 Iron angc Sb2 
Surface 
Iron form.	 .l593 2.92 53.48 15.93 2.92 53.48 


Serial No. 47. 
Hole No, 6 
Collar Elevation: 1213.8' 
Deçth of Eole: 334' 
Loccion; N.. - S.W. 


tchopped 
sample) 


143	 148	 Dk.re clay . 12.55: 2.36 52.52 11.02 3.03 5878 11.23 2.94 57.92 
& Oft.R1ftA! 


148 155 


155 160


e 
nodules in 
clay 
Soft dk.red	 14.80 2.13 48.84 
clay & slate 
Red slate;	 13.52 2.92 47Q66 
bedding 52 to 
550;cleavage 
5.o ()


14.80 2.13 48.84 


13.52 2.92 4766 


160 165 
165 170 
170 175 
175 leO 


Dk.red slate 14.72 1.77 49.20	 . 14.72 1.77 49.20 Dk.red slate 11.26 1.57 52.0 .	 11.26 1.57 52.30 Dk.red slate 17.70 2.52 48.62 17.70 2.52 48.62 Dk.red slate 18.18 l8l 44.80 14.48 2.09 55.79 16.21 1.96 50.64 & c1RV! -


180 185


--


Dk,red slate; 13.60 2.52 52.20 
bands of chert 
184 to 185 
Dk,red slate; 16.89 2.68 50.22 
chert band at 
l85.5;chert 
slate contact 
750 ;bedding 
650;cleavage 
(?)500,epprox, 
right angles 
to bedding; 
bedding 600 
at 188


1.3.60 2.52 52.20 


16.89 2.68 5022 
185 190 


Average 
190 195 


195 2Q0


• 14.59 2.38 51.02 
Ik.red slate 18.18 17.81 30.00 12.55. 8.98 55.20 14.07 11.36 4840 
chert (t 1') 
194 to 195 


Some red al; 15.77 28,37 19.40 15.77 12.61 46.06 15.77 14.86 42.25 
Considerable 
chert; some 
mang. . 


200	 203	 Some. red sl.; 12.71 7.88 60.30 7.56 355 67.64 8.44. 4,29 66,47
considerable 
chert


(Cont1nd) 







(Continued)


Atticin County 
Sec Ret 1072 


Serial No.. 47 
Hole NO.	 6	 (Cort'd.) Date completed: 11/16/50 - 
Collar Llestion: 1213.8' Lrilled by:	 . S	 bureau of Mines 
Depth of Hole: 334' Logged by:	 . A.	 roah 
Location: i.	 s.w. : Type of	 ril1th:ijamo	 drill-Core 


- An1yaee 
th Core -


- 
S1uge jueted Average 


From	 To Motertftl Irón Meng. S102 Iron ing.	 S102 Iron an;, Sb2 
203	 206 ed slte; 


some 'rn.; 
clevge 
200(?) 


206	 210 hed	 lte; 14.28 792 47.20 14.2 7.92 47.20 
soxe mang. 


210	 215 Red slate; 14.20 790 43.00 1Z.84 . 508 54.20 l397 E.)3 50.30 
sone meng. 


215	 218 bed slate; 10.43 2.36 54.60 10.43 2, 54.60 • bedding 25° 
213	 222 hed s1te;. 18.46 13.67 34.80 .. 18.46 13.7 34.80 


some macag. 
& chert 


222	 227 Red slate; 24.71 8.7]. 39.22 16.89	 1.73 54.08 17.69 2.44 5256 
some mang. 
& chert 


Average 14.54 8t20 48.66 227	 230 Red cley 
230	 234 lied to da'rk	 I 19.58 .96 47,06 19.59 .96 4706 


red slate; 
bedaing 36°_J 


34	 239 bed slate &. 17.81 2.48 53.60 20.11	 1.93 51.80 19.16 2.16 52.55 cloy; clea-
vage 250(?) 


239	 242 fled slate; .12.76 686 63.46 17.22	 6.70 55.40 16.13 6.74 57.37 
constderable 
chert; some 


242	 249 Red slate; 11.31 3.03 58.00 113l 3.03 58.00 
áome chert 


Average 
249	 254 red 4late, 1123


. 
76 53.34


l638 
1123


* 
2.68 


.76
53.19 
53.34 irregular - 


bedding 
254	 259 
259	 263


Red slate 
hed


i.37 51 55.92 11.58	 .39 58.88 1341 43 60.75 
263	 268


slete 
Red r1rto;


11.9 
12.32


.2]. 
15


64.24 
64.24


1139 .1 6424 


c1ev,.cve 12.32 .15 64.24 
439 (? 


Averge 
2q38	 273 Red slate & 14.32 370 53.18


.
S


123.2 
14.32


.40 
3.70


60.45 


clay; a little - 
grey S1E.te







Serial No. 47 
Hole No. 6 (Cont'd,) 
Coller Elevation: 1213.8' 
bepth of Hole: 334' 
Location: N.E. -8.W. 


epth


Aitkin County 
Sec Ref 1072 


Date completed: 11/16/50 
L)rilled by: U.S.bureau of Mines 
Logged by: W. I. Grosh 
Type of ril1ingI4amond drill-Core 


________- Afl8lyses 	 ____ 
Coç_	 -	 Sludg.e	 Adiusted Averate 


.


From To aterie1 IronMc Sij	 Iroi Mang ron n. St02 
273 278 Red & gray 80O -	 96 580e4 1126	 l77 58.40 9.95 1.45 58.58 


slates; bed-
ding 500; 


• cleavage 300 
approx.rigit 


• anCles to bed-
ding 


278 281 Red & gray 
s1tes;	 ii'-
regulr bed-
ding; some 


• red clay 
281 285 Red & grey 9.36 2.17 6O64 936 2.17 6064 


slates;folded 
bedding;axis 


• of folds 38° 
285 290 Red & gray 6.88 5.99 53.36	 853	 5.16 55.92 8.30 5.28 5556 


slates 
290 - 294 Gray s1te 8.24 2.13 53.36 8.24 2.13 53.36 with iron 


bands;bedding 
28° at 290 


294 299 Dk.gry slate; 6.64 4.14 61.50 6.64 4.14 61.50 • bedding 65°; 
cleavage 220; 
some soft 


• mang. (?) 
Average 
299	 304 sanded red & 6.40 .24 61.84	 -


9o50 
6.40


3.11 
.24


57.48 
61.84 gray slates; 


bedding 35° 
304 309 Dk.gray slate; 7.36 .37 59.50 7.36 .37 59.50 cleovage( 7)450; 


few iron 8teins 
309 314 Gray slate, 7.37 .56 61.22 7.37 .56 61.22 some red slate; 


grny slate 
highly frac-
tured at 309'; 
quartz filling 
in fractures; 
bedding 350 at 
3ll;c1evage 
17) 460


(COtiued)


P	 -	 -







4
t	 County 


Ser'isl No 0 47
Sec j•	 172 


Role No 0 6 (Cort'd.) Date coapleteci: 11/16/50 Co1lr	 1ev&tion: l2l38' •Lrllhed by:	 S.thu'eau of Mines Depth of Eole: 334" Logged by: W.	 . Qros^i 
•	 Locotion: N.E.	 - S.W. Pype of Dril1ing:J.isaond drill-Core 


th	 - From	 .To	 Materiel	 Iron gang.	 3i02


Anp i. aee_
- Ajuitedgj 


Iron Mng.	 Iron	 TO 
314	 319	 Gray slate;	 8.00 .15 59.56 8.00	 .15 5.56 bedding 500 
319	 324	 Gray alte;	 10.08 .12 57.64 10.08	 .12 57.64. •	 sowe'jron 


bnds;bed-
ding 45; 
vertical 
band of 
iron. 1/2' 
inch wise 
320 to 322 


324	 329	 Grey slate;	 6.40 
-


.09. 62.10 . 640	 .09	 2.10 some iron 
bands; bed-
ding 15° 


.329	 334	 Gray	 1ate;	 7.36 .18 61.32 '	 7.36	 .18 61.32 •	 few iron bands; 
cleavage ('I) 
3Q0 


334	 bottxi of hole 
•	 Average	 . '	 • 757	 .24 6Q45 


138 - 334 -	 Ày rage for hole - 12.48. 3.05 5444
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Aitkin County 
Sec Ref 1072 


Serial No. 48 
Hole No. 7 Date completed: 12/2/50 
Collar Elevation: 1214.3' Drilled by: U.S.Bureau of Mines 
Depth of Hole: 392' Logged by: W. A. Grosh 
Location: N.E. - N.E. Type of Drilling:biamond drill-Core 


Analyses 
Depth icore_ - Sludge	 - Adlustod Average 


From To Material lron Mang. Ironang.	 Si02 IronMang.	 3i02 
0 140 Surf cce 


140 145 12.36	 1.41 55.02 12.36 1.41 55.02 
145 l5l 11.84 .33 10.83	 1.14 60.00 11.02 .98 
151 154....J Red Slate 12.48. .45 13.80	 1.53 54.40 13.30 1.12 
154 157 Red-Light Red 13.92 .76 13.92 .76 


- Slate 
Average 12.33 1.09 
157 160 Red-Light Red 25.28 2.36 25.28 2.36 


Slate .Beddlng 
500 


160 163 . hed Slate0 14.24 1.12 18.13	 2.25 50.20 14.63 1.03 
Bedding 550 
Cleavage 35° • . Same direc-
tion 


163 166 Red Slate. . 
Cleavage('I) 
400 


166 1&9 Lt.Red Slate 10.80 1.52 10.80 1.52 
Folded Bed-
ding. Axis of 
folds 35° - 


169 173 . Lt.Red Slate 14.72 .15 17.92	 .49 51.00 17.14 .41 
173 176 Pink Slate 4.72 .06 14.88	 51 56.28 12.91 .42 
176 179 Pink-Lt.Red 1176 .68 11.20	 1.22 60.60 11.55 .88 


Slate.Bed-
ding 40° 


179 162 .	 Lt.}ed Slate 13.36 1.04 13.44	 2.13 58.70 13.40 1.53 
Bedding 52° 


182 185 Lt.Red Slate 16,61 3.15 16.61 3.15 
bedding 25° 
at 153. Bed-
ding 70° at 
154 .Cleevage 
along bedding. 


185 190 Fed Slate. 9.60 .37 . 9.60 .37 
bedding 450 
at 186. Bed 
ding 25° at 
188.Cleavage 
('1)60° 


190 195 Red Slate 20.56 1.77 20.56 1.77 
195 200 Red Slate. 8.56 .68 15.60	 1.10 58.40 13.66 .98 


bedding 300 
200 205 Red Slate. 13.76 .80 13.44	 .76 62.20 13.51 .77


(:Continued) 
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Mtkin County 
Sec Ref 1072 


Date completed: 12/2/50 
•	 Drilled b: U.S.ur.au of Mthes 


Loggeu by: W. A, Grosh 
Pype of Dri1ling:Lia*o di1l.Co Aru1jsea - __________________ 


Core 
Material	 Iron Liang. ____ _____ 
Red slate,	 14.72	 .84 
Bedding 20°. 
Cleavage 50°. 


Lt,red slste 17.84	 .30 
Bedding 60°. 
Red slate.	 9.12 4.57 
Bedciing 50°. 
Lt,red slate. 9.92 4.61 
Red slate.Some 9.52 5.1e 
good mang0 
Red slate,	 10.08 6.19 
hed slate.	 J 
bedding. 48°. 
Red slate.	 110.40	 .53 
Bedding 50°J 
Red slate,	 10.48	 .37 
One small 
piece of mane. 
oxide, bedding 
450, 


Red sIate.A	 14.64 3.31 
little chert, 
Some mang. 
oxide ,edding 
350, 


Red slate,	 9.92	 .06 
Bedding 500. 
Red slate,	 10.24	 .80 
6" of solid 
chert or qtz, 
Red slate,	 13,36 6.62 
BeddIng 48°. 
Red slate,	 21.28 1.30 
bedding 48°, 
Fed slate.	 1696	 .18 
Bedding 48°, 
Red slate,	 8.72	 .12 
Bedding 530, 
Cleavage 270. 


4


0


Serial No. 48 
Hole £o. 7 (Cont'd,) 
Collar .levation: 
Lepth of Hole: 392' 
Location: N.E.	 N.E. 


Depth

From To 


205 208


S1ude --	 - AdJustedAyj 
S102	 Iron kang, SI Iron Mang.	 31O 


14.72 .84 


14.63 1.19 
13.60 5.79 55.90 14.60 4.50 


9.12 4.57 


14.32 6,03 51.90. 13.3S 5.72 
14.24 4.89 53.30 13.01 4.96 


8.48 44l 61.30 8.91. 4.89 


Average 
208 213 


213 216 


216 .221 
221 224 


224 227 
227 230 


230 235 


235 240
10.40	 .53 


11.68 3.07 61.20 11.11 1.78 


240	 2.45
20.96 453 51.28 19.18 4.19 


Average 
245 250 


250 255


16.64 3.47 
9.92 .06 


16.96	 .90 63.80 15.88	 .88 


255 


258 


263 


268


258 


263 


268 


273


13.36 6.62 


17,12 1.4]. 59.26 18.38 1.38 


16.96	 .18 


8.72 .12 


Average


( C ontinued )







TTo £eterial Iron Mizig 


278 Red slate. 12.00 2.92 
Some chart & 
meng. oxide. 
Bedding 5Q0• 
Cleavage(?) - 
25°. 


283 heci & gray 15.76 .68 
s1te. 


285 Ckiert, 6.72 4.26 
290 Red slate. 22.24 10.32 


Sone chart, 
little mng. 


• Chert 
slate con't9ct 
lO°.Ca].most 
vertical) 


295 Red slate. 23.52 12.61 
298 Red elate, 20.40 2.72 
301 Red slate. 15.68 2.13 


BeddIng 48°. 


304 Red slate. 24.40 1.49 
Irregular 
bedding0 


307 Red slate. 15.24 2.01 
Bedding 50°. 
Cleevae 300. 


312 Red slate. 14.40 1.65 
6" chert at 
312. 


317 Red & gre.y 10.40 2.36 
sleteec 


320 Red s1ete, 24.16 1,06 
Some chert. 
BeddIng 40°. 


325 .	 Gray slate. 10.40 2013 
'Bedding 45°. 


e 
330 Red slate, 22.40 .68 


Bedding 65°.' 
335 Red slate 0 19.84 1.33 


Bedding 45°,. 
340 Red slate.. 23.28 1.41 


Bedding 450 
345 Red elate 0 19.92 .45 


3edding 20.


Sb2 Iron Mang. Sb2' Iron Mang. SIö 


12.00 2.92 


21.25 3.03 53.26 20.15 2.55 


6.72 4.26 
21.60 3.07 54.04 21.76 4.93 


22.40	 3.6648.22 22.48, 4.30 
21.12	 2.52 51.0	 20.73 2.63 
18.72	 2.29 58.64 17.08 2.20 


'18.17 3.45 
24.40 1.49 


16.24 2.01 


20.08 1.89 55.60 18.04 1.80 


16.96 1.53 59.72 15.86 1.67 


24.16 1.06 


15.04 1.14 67.28 14.40 1.28 


18.16 1.56 
22.40 .68 


15.84 70 64.28 17.80 1.01 


23.28 ' 1.41 


26.24 .45 47.46 24.78 .45


C O 
Serjr1 No. 48 
Hole No. 7 (Cort'd.) 
Collar 1evtion: 
Detki of hole: 392' 
Loction: N.1.	 t.E. 


Deptki 
1 rom 


273 


278 


283 
285 


290 
295 
298 


Averag 
301 


304 


'2. 


312 


'2. 
1 


320 


Aver 
325 


330 


335 


340


.7,


Aitcin County 
Sec Ref 1072 


It completed: 12/2/50 
•	 Lrilled by: 'J.S.Bureau of Mines



Loged by: .t.Grosh 
Type of Drilling:Diaiuond drilli.Core 


-	 z___•	 -,,__- - 
- Core	 ____	 Ads_verag 


I


( Continued) 
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-	 Aitkjn County 
Sec Ref 1072 


Serial No. 48 
Hole No. 7 (Cont'd.)	 bate completed; 12/2/50 C011ar 1evstion:	 Drilled by; J0.8t'*u of *in•s Depth of Hole: 392'	 by: '. £. 3rosh Location: N..	 N.L	 Py 


epth

krom To 


345 350 


350 355 


• 355 358 


358 360


360 362 


362	 366 


Average 
366 367 


367 372 


372 377 


377 382 


382 387 


387 392


• -jr	 #L$1RVI	 QrLLAOre 
- co± lud	 4Jjistid Ahrsif _____ ontng.5	 IronMing LO 


hes1te,, 192 1.06 - 19.20 106 Sone chert	 t 
350	 eduing 
450• 
Red s1to. 16.64 1.02 16.32	 .0 60.96 16.46 .61 bedding 350, 
Red slate.	 -J 
beading	 °• I uray slate. 114o72 1.18 14.72 l].8 Sone red s1at 
chert 0	 edu1rA 
350, _J 
Red slate, 20.32 .45 16.00	 .53 60.42 17.11. .51 bedaing 40°. 
Reda1ate. 14.49 .60 14.48 .60 Some gray 
slate at 365. 
be&iirAg red: . 
slate 35°. . 
Gr9y slate 25°. 


Dk.red s1et 19.15 .86 


& chert. I 
Red slate. 14.64 1.37 14.64 1.37 Bedding 45°.!J 
Red slate, 22,24 .76 17.92	 1.06 60.30 19.06 .98 Some chert, 
Red slate 0 
b'olded bed	 •


25.9? 2.13 )i72	 1.61 57.02 21,14 1.78 
ding.Axis. of 
folds 50, 
Red 3lte, . 13,56 1.45 * 18.56 1.45 Soie chert, 
Gray slate at 
385'.edding 
500. 
lied	 gray 
slates, Some


16.48 1.30 •	 . 16.48 1. 30
chert . z.edding 
4S°.C1ejaie 2fl0 


Average	 -	
• 17.85 1.39 


140	 392	 Average for hole	 •	 16.55 1.77 
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FZ*T AEX	 i, j 


L f	 A ftP' JFATh1 


A1XO't )Pi.WAt1f$ (E	 ) 


I	 UWMY 


Ui


JW MF iOO wITh M4øia 


V.	 M03*flHMwfia 


I	 CXPQttAUGf cNTRT Uc4tM	 E 200) 


L	 E.XHXiT 


•	 (*) rnaz LEiPTZ 


tb) XPT4	 *4JL 


•	 •	 •	 •	 to) MP,Ch4$ $Uk , LL3$ 


(.) 


•	 •:


(9) •SL. PC	 $SYXtG 


•	 th) COPY	 Z0Y2N	 1ME 


•(Z) 4OPI* TCThtEi$ 


'ti) XIM$T 
•	


k) 


(s.) u;*ti 
•	 •	


(*t) £1D5E4T OF







U4S'T DsAfl	 rnUAiY	 ,	 92 
. NA$E 


• siTIt$ 23 . T4Ø	 r	 271$	 • 
•	


0 


•t1 0	 -	


0 


Evidence ,f ,* Lug. ecsuirztMø u* Jow gred. mnpsflSs* 


Is p*øited in the f.z 	 .1 3ogs of drtLAin	 opz*tloaa 


•sx	 .	 priveto *g1c1.s eM by the	 $ur.su uS 


n.s.	 It is shown thet sIiAeug1 e very 1sze potential or. 


body n.y b* infeüd0 *aE.rprecodr* durinq ssshQf the dtnq 
essitst*s further *vb*t*tt*tt0fl of . reserves before a	 sri 


Capital .utay is justifisbie.	 •• •• 


•
0,	 ••	


0•	


M4.. 
A study Of the 4.g* and thO *$p indicates that the drtUing 


of thirty di*ond sere'4riXl bÔIIi 	 coMtng to the pattern	 • 


•,tsb2ish	 on the accosnying nap wi U prove sufficient ptsntiai 


ore to jtist&fy tfl	 construction en. the property of a plant c*p*ble 


of prOéJOIng up to	 Long ton units of sets	 rgical 


•	 lied. singaMs. oxide Lnter •	 Th, success of the sethed proved 
by the u0.axe*u of MLms.during the	 uieau's diond cre'drillirVj 
pr.9r, and the qvestIonabli ch*r*cter 0 of churn	 iIJing in this 


0


0 0 


dosit definitoy dictatasth* use of	 args si** diui.fld core	 • 


0 	 driLling, using special preceution.s to 0 obtain high core recovery. 	 0 
0 •	 The indicated dapths of ov.rbuz'd.n and . minerstz*tiefl øec*uit*ti 0 


• 0• • en sverse hole depth of 4tt. foot. or a total hole footage of 12,tX. 
0	 • Th. best proposai received free a reliable drilling fire bids 


• pric, of $1.tA pew foot, ox a totsi of	 Assaying 


and geaiogics	 supervision costs bring tt. total r.quireaent up







.


	
to 1X$$4CQ.d 1 of wnich tte applicant ic prepared to pay 25%, 


or $4?x.o pzc,Ued that the government wiLl natch the 


app t•cast'sfunO with Th%. or 


ZA Ccrporstion control, through assignment of s 


mining lessi, a manganese diposit in Section U, T4W p27w, 


• Mtkin Coumty. Minnesota. The property was e*plued for 


iron ore in 1914 by 4.PJotstozd, and *g4n in l9lt sad 1917 by 


the crssby ExpLoration Coapany. Although both manganese and iron 


ware sh**i over a ad4. area, and La considerable depth, th. content 


was net of coamersisl iortanca, and the property lay daiant 


until the war depletion of °ir.ntxe reserves Led M,A.Hanns Ccq.ny, 


through it* subsidiary, Nanna Co*1 sad r. Corporation, to drill 


several more holes, this time using $essbi techniques t• ytsid 
.
	


met. reliable inf,zmstion en a material ubish showed tendency 
to .acentrste iros sad manganese is the hoI* through less of fin. 


gangue material • Again th result showad material below shipping 


grade tar manganiferous iron ore, hut beneficiatton tests mere 


carried out to determine *thothsr a marketable cencentrata could 


be sad•. This wcr demonstrated that manganese values could bi 
built up. to above % with a comparatively. simple flew sheet, but 


iron vaLues did nOt iIrev. in the sass ratio, sad the work Was 
discoatiss.d, 


.,


During this period, the LL.öuresu of Mines asgion V, became 


interested in the property. as a domestic source of manganese to 
s*plasent the XaportatLw of foreign ores. A project was established, 
sn funds were obtained for a drilling program, ich culminated 
the drilling of seven diamond coredrtfl holes during







•


	


	 AJthouqt% god core zecovery we fcur to be v•ry ditftciit, 


preedvres were •*ObUshod iCh achieved t!tie z,%Ut, and the 


tnfoz*ation thus iathered is to be considered the sect re3isb. to date. 


, cirison V fl*Ub ChUTe drill oiec put down previousl 


CO*fiT*Od h4•f that tiq$ values fouM in sany ft the esr31er 


ol.s wetslesdinç, idthoug thase drilled by Hanna wore found 


to be very close tø Vie coredri . findins 3eneficiatton•iøits 


en the c.res, don. by thi$ .Aetalligical section of the U.S.Buxe*u 


of Mines at the University of dnnesota conflrd previoua work, 


and e*c.Ltent recoveries of *aflM** were obtsind wien concentrating 


to w22 *ifl*flO*.. 


The resuit ;f . thi pxo4Uainary work were considered very 


and. 0&bfl s*t up * prcqra for furth*r' work, to take 


place during the	 asan. i. chsne in the ptezt*i* fez' sinerels 


volapsant wLt; the advent of the atnso Minerals einistr'tin 


curtailed the. funds a ail.b. for proect* of this *ort under 


lurern ssspic**, a the project was net coletod, 


In the saintlee, a. gro,p interested in the Ct•$LCQ iangsnes* 


chaiqi* a new presch to. the probesr f utilization of dosestic 


low 'jrede orts, btaised an. pti.fl on tIO. property, IId er•rsn.d 


for tests en soaplO 'of the saterisi, This work was don. by 


latteUc M*orie n.stituie, and consisted ct concentration to 


2% aisngaiws. content, f*Uow.d by. l**chiii the concentrate, 


utilizing 'the Ch.*icoTechnique The aeple material, W'I1ct assayed 


4• manganese, conststsd of churn'd*tli sludge ft the Hanna 


operation, and. say be considired representative of th• ore body 


in the 1i9*i of 'the or'dz'ii& .ttndine, . a slt of bet the 


beneficiston tests and 'the A.achi'n tests, with an ov*rall 


recovery' .t T were extresely enourajin, and the pam 
'presented herewith was set up. '
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Mr. conrad Beardsley 
Chemetals Corporation 
L88 Madisor Aver 
New York 22 Ne 


Dear Mr. Eds1©j 


In	 @	 ep©	 i©t	 qi©ati©i ipon 


	


which to base an	 oi	 k tob	 etioi 23 


A. Drill 1,00©	 F	 f X core ©1 30 holes @ 0O ft, Gach, 
pull r	 i'y 3 ft0	 ftc,, pi	 to be U clirc 
Yoir re t t krive this work oo	 i a the	 ts 
pxbiod pep caot	 t die t	 @cnnitmes oi 
ti driUi @@pis	 price irtay a1 be arrived 
at ien f.nal negotiating is ©ne. 


L . Lone Company drill 12,000 Lin,Ft. NX 
$i© per ft0	 $lOCC,O0



2, Adx ©©p©ation drill 12,000 Lin.Ft. NX hole 
@ $fl50 per ft.	 $13 0O000 


30	 Company drill 12,000 
@ $10.00 per ft	 120000.0O 


L	 ©o	 UJJ 2©C0 LOLQ 
h©1	 1,1®00 p© t. 


B. Drill oe th% CfrU hole to ©e@	 d	 U@w 
a up	 o ok or p ibily ©I	 © 


	


tipp	 irde ecessar t	 ©00	 c o©

i ]ii © 


1. E0 J	 1©	 0It0 
2. Ad ©©©L©	 0 LcI	 Lo©0	 LD?2O©O 
3	 ©P	 1©	 ©C	 2©©© 6 
® L	 1O	 20,O©O	 L2 


Roads an	 ival additio0. 0 LU© fl© 


C. Power ai1bili 
An	 line of	 potentL 
the prty (72Cc ©lt T phase),	 @wz	 Lig 
Company with hcadqaarters at LittLe 	 !9nnesct 
high lire with abt 100,000	 pit appoj Ioui

riles fr@ tie proje@t, 


.







FOLEY BROTHERS INC.


-2-fl
Mr. Conrad Beardsley	 February U, 192 


D. Testing of samples: 
Local testing laboratory is only capable of testing samples 
for manganese alone @ $ l.7S per test. 
Lucius Pitkin & Co. of Fulton Street, New York, with Dr. 
Bell as a contact and Ledous & Co. of New York with Mr. 
Bowden as a contact are two known laboratories of merit 
who are equipped to do this work on a quantitative basis. 
Lerch Bros. Hibbing, Minnesota are another group who can 
do a very good job, and they have quoted us. see attached 
sheet. 


E. Excavation for samples in lieu of a shaft. 
We do not believe a proper estimate of the cost of such an 
undertaking can be tan be given without further investigation.. 
However, as mentioned to you over the telephone Thursday by 
Mr. Sinclair, use of a $1.00 to $i.SO per, cubic yard will 
not hurt anything if no one is bound to this estimate. The 


•	 Layne-Minnesota Co., who are experienced in the art of• 
dewatering on the Iron Range, do not feel they can give a 
firm price on this pertion of the work - unwatering - from 
the data availaoie. 


SF. As discussed between Mr. Allen of Utah Construction Co. we 
of the engineering and construction division of the group 
are to be reimbursed for cash outlay and employees' time 
and expense plus a fee of' lS%)f total expenditure. 


G. Some of the costs we believe..the contractor servicing the 
job will incur are approximately $l2,S0O.00 in a six months' 
period, which period will more than cover the drilling time 
if all goes according to plan. Contractor should be paid 
a fee oZlS%Tof drilling price plutiSof $l2,SOO.O0 if 
you can arrange this with the Bureau-of Mines organization. 


Yours very truJy, 


JGP:lq 


.







DIAMOND DRILLING 
ONAPT SINNING


MINING ENGINEERS MINING REPORTS 
•	 NANUFACTURCOP	 ONERAL OFFICt DIAMOND DRILLS 


AND SUPPLIES	 FOSHA" TOWER 


MINN EAO LIS 2 ,MINN9OrA


February 1, l9S2 


Foley Brothers, Inc. 
New York Building 
St. Paul 1, Minneata 


Attentiont Mr. J. G. Poore 


Gentlemen


Exploratory Diamond Core Drilling, Aitkin County, Mimi. 


Based upon our telephone conversation of February 1, we are pleased to 
submit below proposal for your contemplated exploratory drilling proam to be cax'-
ned out in Sections 23 and 27, 148-27, Aitkin County, Minnesota. 


We uiiderstand that the work as now planned will consist of the drilling 
of a series of vertical holes approximately boo feet in depth and comprising a 
mininnini of 12,000 feet of drilling, and that all ledge material penetrated is to be 
diamond core drilled preferably at NX size except in those cases where it is neces-
eary to reduce to BX or AX size as a means of completing the drill hole. 


•


	


	 For this work, we propose to furnish initially one Longyear dianxrnd core 
drill unit complete together with the necessary accessory equipnent required to 
accomplish the work as new planned and, upon request, to furnish the second diamond 
core drill unit at such t4ie as the second unit can be made available. We further 
propose to furnish all labor, powsr and ecpipuent al may be required to complete 
the performame of this work. We & so propose to furnish competent drill crews so 
as to o rate the drill and/or drills on single- or double..shift basis, depending 
upon the availability of competent dri].]. operators. 


We will carry public liability insurance covering personal injury and prop.-
erty damage; Workmen's Compensation, Old Age Benefit, Unemployment and any other 
insuranee on our employees reqi fred by state or federal laws; also, all-risk insur-
ance on the drilling equipuent protecting against loss by theft, fire, flood, 
land-slides and other similar hazards. Certificates shoitng the coverage referred to 
will be furnished if desired. 


Based upon the coñdit ions as outlined above, we qi ote as follows: 


Overburden drilling, vertical holes only 
0 to 100' in depth, measured from the collar of the hole ..... $6.00 per ft. 



	


100 to 200'	 ditto	 ..... 6.7 ° 


	


.200to 300'	 "	 s.... 8.2S " " 


.







Foley Brothers, Inc.	 -.2-	 February 14, 1952 


S


P!mond core drilling 
o to boo' in depth, measured from the collar of the hole 


NX size, recovering core approximately 2-1/8" in diameter... $12.50 per ft. 



	


BX n	 ditto	 ... 12.00 " " 


	


AX I	 "	
..• 11.50 


It is agreed that reaming and casing operations; as required, will be car-
ned out at the sole expense of the Lonear Company, with the understanding, however, 
that the casing may be extracted by the Longyear Company and at its expense upon coin-
pletion of each drill hole. 


Building access roads to drill site, when required ................. $ 7.50 per hr. 


Drill hole survey tests ...... .......	 6.00 " 


Delays for your convenience or for which you are responsible ......... 6.50 " 


It is understood that it will be neceisary to drill one vertical hole to the 
bottom of the overburden for the purpose of securing certain Information with regard 
to the elevation of the water table. We propose to drill this hole by standard wash.. bore methods in which case it will be necessary t hat casing be carried down as the hole 
advances. In the application of this method, & 1 water-bearing strata ca be noted as 
the hole advaices. It will not be possible, however, to carry out any pumping tests 
unless standard well fittings were furnished. The supply of such fittings, including 
pump or pumps, Is not included as a part of this proposal. The size of pipe Contemplated in the drilling of this hole would be three..ihch, 


Based upon the foregoing, we quote asfollows: 


Overburden drilling by wash-bore methods, as specified in the preceding paragraph 
0 to 100' in depth, measured from the collar of the hole ....... $ 7.00 per ft.



	


100 to 200'	 ditto	 ....... 8.50 ' " 200 to 3OO	 "	 ....,.. 10.00 " 


Core is to be turned over to your representative at the drill hole locatiorts in receptacles furnished by you. 


Statements will be rendered as promptly as possible after the first of the 
month.


We appreciate the opportunity of considering this ioxic and, should our pro-posal be acceptable, we are prepared to commence drilling operations within four weeks following official notice to proceed with the work. 


S


Yours very truly, 
E. J. LONG!EAR COMPANY 


VNB:LT 
ACCEPIED: 
FOLEY BRCYrHERS, INC.	 CONTRACT IRILLING DIVISION







ADEX 
CORPORATION 


CONTRACT DRILLING 


MALCOM U. ADAMS, Maxi.g.r 


. ADAMS. Prsid.nt


February 4, 1952


DULUTH 3. MINNOTA

13th Floor FId.Uty Building



Phon. 7-5033 


IRONTON, MINNOTA 


Foley Brothers, Inc. 
900 New york Building 
St.Paul, I1innesota 


Attention: ifir. J. G. Poore 


Gentleruen: 


Subject: Re Section 2 and 24 drilling. 


As per your phone request of February - i and per our 
discussion tnis morning, we should like to submit a bid 
Of $11.50 per foot for all the drilling, regardless of 
dept.n, type or locat±on. Adex Corporation will be re-
sponsible for Drocuring its own water, its own moving, 
any delays due to breakdown of machinery or loss of hole. 
In adoition, Adex wil:. supply. the six-men casing to be 
left in the ground for puthping as referred to in your 
conversation..	 .	 ..	 - 


Foley Brothers are to be responsible for all spotting 
of locations, directions as to when the hole should be 
pulled or continued down, and the receiving of samples 
at the drill by their geoloist. 


• .	 The price we quote, though it may appear high, is as 
stated because there are requests for pulling core 3to 
5 feet which would neccesitate many more hours of oull-
ing than the usual ten-root sample. Also the size Of 
the hole makes the cirilling operation harder. In addi-


•	 tion extreme depth, i.e. 400 feet increases the cost of 
ariling. 


We wish to tnank you for the opportunity of submit-
•	 ting a bid and trust that if this price is aOceptable 


you will auvise us shortly. 


Very truly yours, 


ADEX CORP ORAT ION 


Malcom M. Adams 


I...	 •	 - iii.	 .0
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•	 ATKINS -WALKER COMPANY 
DIAMOND AND CHURN DRILL CONTRAcIRs 


AIMORTH BUILDING 
DULUTH 2, MINN.


February 5, 1952 


Mr. T. a • Poor, Manager 
Folcy ros., Inc. 
900 New York Building 


Paul, Minnesota 


Dear Sir:


ThIs letter confirms our telephoned quotation of rrices for your proposed drilling program in Section 2 3 .-T48N-R27w, Aitkin County, Minnesota. 


• S	 Prices are based on 12,000 feet of drilling, Including 
approxImately 4 ,5 00 feet of casing through over-burden, and 7,500 
feet of	 diamond core drilling In ledge. It will also be neces-
sar to cas,e the soft portions of ledge to prevent contamination 
of sludge samples and to eliminate the possIbilItr of caving material sticking the core 'barrel and rods In the hole. In the 6 
holes which we drilled for the U. S. Bureau of Mines In the latter 
part of 1950, we found it necessary to blast down the casing after diamond arIllIng to depths ranging from 233 t to 342'. These depths 
represent points at. which ledge jnateria]. was hard. enough to support 
the weight of the casing and. of' such charaàter that it would not 
cave, 


• .


	


	 We have two hydraulic-feed, heavy duty gas drills avail-






able for.thjs work, We would operate on a double shift. basis to be-
gin with and Increase to three shifts, if necessary, each shift working 48 hours per week.. We estimate that with'two shifts, the •	 work can be coripleted in about, nine months, and with three shifts, 
it' will require abou.t six months, not 'allowing for blizzards, 
floods, 'sthrms, fire, etc.	 .	 , 


We will do this work at the following prices: 


Drilling in surface -------------- 	 5.90 per ft. 
Churn drilling In ledge ----------- 7.50 " " •	 .	 Diamond drilling, ? coring bIts - - -	 10.00	 ft 
Reaming for'casIng •	 --------- - 3.50 " 8

Blasting dOwn casing In ledge after 


diamond drilling ----------------
' -	 -	 2.50 " " 


Due to the nature of the 1.ege in the area to be 
drilled, vie found that ledge could be cased satis-' 
factorily by "blasting down',' The method of advancing 
casin: will be'left to our j'udnent and determinatjon0 


Cementing, if necessary, per 8-hr. shIft- $6.00 
Water supply from distance of more than 
500 feet --------------------------At cost, but.







Mr. T. ( Poor	 -2-	 ..	 2/5/52 


S	 not to exceed 25. 00 per 8-hour shift 0 The $25.00 
charge would provide a steam pump ste.tion which Is 
necessary for winter operation. As soon as above 
freezing weather prevails, cost would not exceed $5.00 
per shift for gasoline pump station, plus cost of work 
on water lines exceeding 500 feet in length. If the 
drill holes are not spread out too much, this cost would 
be very small. If it becomes necessary to haul water 
for dril]ing, this would be billed at our cost 0 How-
ever, it is not contemplated that this will be necessary0 


Building and maintenance of roads, and 
snow removal --------------------------Cost 


If roads become impassable •to crew owned transpor-
tation and it becomes necessary to transport crews in 
special equipment such as Dodge Power Wagon or team of 
horses and wagon, such expense will be billed at our cost0 
Tra'.sportatinn by team and ;7agon would involve paying 
crews at least one hour wages to-cover one-half of their 
travel time. 


The area to be drilled has been known to he fioode at 
times by high water, In case of flood, any damages caused by high 
water to equipment would be reimbursed to us at our cost 0 Time 


•	 during which drills are down because of flood will be paid for at 
the rate of $22.00 per shift (3 men at $4.00 each per shift, and 
equipment. rental at $10.00 per shift), 


Casing left. In a hole will be billed for at our cost of 
renlacement. 


In case of long or difficult moves requiring more than 
three shifts from the time of beginning to pull casing, until the 
time drilling is begun at the next hole, such additional time will 
he charged at the •rate of $8.00 per hour. 


Invoices will be prepared at the end of each month and 
submitted by the 10th 	 the following month. 


The conditions of this proposal are. subje.ct to continued 
availability of labor, materials, and suplies, and are based on 
presently effective wages and prices, Any industry-wide increases, 
in wages will be reflected in a corresponding increase in the prices 
of this proposal.


Very. truly yours, 


AflflTS-WALKER C0PAi1Y-


•	 __________ 
LTCW:ItrCB	 'Vice-PrCsident
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cj • ATKINS-WALKER COMPANY 


S
DIAMOND AND CHURN DRILL CONTHACTORs 


AVWORTB BUILDING 
DULUTH $, MINN.


February 7, 1952 


Foley Bros., Inc. 
900 New York Building 
St. Paul, Minnesota 


Gentlemen:-	 Attn: Mr,J. G. Poor, ?anager 


Referring to our proposal dated February 5th covering the drill-
ing in Section 23 north of Aitkin, Minnesota, we overlooked one item 
which is generally understood in our contracts with the Mining Com-
panies, i.e., that the Mining Company furnishes core boxes for storing 
core samples and cloth sacks for holding dried sludge samples. Some of 
the companieà even prefer to furnish their own sludge settling tanks. 
If you do not choose to furnish sludge settling tanks, we will furnish 
them without cost to you. 


We can also furnish cloth sample sacks and wooden core boxes, 
but we will have to charge you for these items at our cost. We esti-
mate that core storage boxes for NX core will cost about l5 to 20 per 
foot of core for boxes holding 20 feet of core in eight 2k-ft . sections 
or four 5-ft. sections. An order for core boxes to take care of as 


.
muøh as 7,500 feet of core might possibly bring the cost down to about 
l0 per foot. 


Cloth sample sacks cost about 30 to 6oØ each, depending on the 
size. It is customary to store one 5-ft. sludge sample per sack. Dried 
samples in cloth sacks can be transferred to paper sacks in the labora-
tory and the cloth sacks can be used over again many times so that the 
ultimate cost would be very small. 


One other Item which we omitted from our proposal and wish to 
add thereto, reads as follows: 


Delays caused by Mining Company or its 
representatives.------------------------$7.00 per hour 


This last provision for delay time is intended to cover delays 
in providing drill hole locations and any other temporary work stoppage 
ordered for the convenience of the Mining Company while awaiting orders, 
etc. It is seldom that such a charge is necessary. 


Very truly yours, 


ATKINS-WALKER C(PANY 


HCW:MCB







MINNESOTA LABORATORIES 
EMBARRASS MINE 
CORSICA MINE 
VIRGINIA 
ALBANY MINE 
HIBBING (Special) 
SCRANTON MINE 
MAHONING MINE 
BENNETT MINE


.


¶'j 


BTABLISHEo 892 


LERCH BROTHERS INcORPORATED 
THE IRON ORE CHEMISTS 


CONSULTING SERVICE- MINNESOTA AND ONTARIO 

GENERAL OFFICES 


CORNER N. 4TH AVE. W. AND GRANT STREET

MAIL ADDRESS - P. 0. BOX 810 
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Foley Brothers, Inc. 
900 New York Bldg. 
St. Paul 1, Minnesota


Attn: Mr. J. G. Poore 


Gentlemen:


In confirming our telephone conversation of February 5, 
1952, we are pleased to quote the following, 


When your samples can be handled in the usual Mesaba Range 
Method of analyses we can quote you a flat charge of $1.00 per determination 
for each iron, phosphorous manganese, and silica analysis. For the 
determination of lime (Ca05 and magnesia (M0) we quote you a flat rate 
of $1.25 per determination. For sodium (Na) and potassium (K) we quote 
you a price of $4.00 per determination.' Our rates vary according to the 
quantity of determinations analyzed for a customer during the fiscal year 
from December 22nd to the following Decenber 21st. If you should favor 
us with more than 100 determinations for this period of time we then 
would charge you at the rate of $.90 per determination. It is our 
practice to bill our customers, whose number of determinations is small, 
at the l.00 rate per determination, and then at the end of the fiscal 
year, issue them a credit in the form of cash, according to our 
quantity discount schedule. Our quantity discount schedule is as follows: 


Less than 100 determinations per year $1.00 
101 to 500 determinations per year .90 
501 to 1000 determinations per year .85709 1001 to 2000 determinations per rear .84709


There is no discount for quantities of determinations of lime, 
magnesia, sodium or potassium. 


We are confident that we can give you satisfaCtory service out 
of our Crosby Laboratory which is only a few miles from Aitkin. Vie hope 
that we may include you as one.of our customers. 


Sincerely 


Sander G. Lawrence 
Vice Preciderit 


OVER FIFTY.NINE YEARS OF SERVICE 







CHARLES W. Rrnrz,us 
PARTNER TWIN CITY TESTIG AND JOHN F. GISLAsON

PARTNER ENGINEERING LABORATORY 


CHEMICAL & PHYSICAL1UTh • IN1PCTIONB I RE$EAftCH 


2440 FRANKLIN AVENUE	 NESTOR 4074 


S. Paid i4, Me. 


February 6, 1952 


f2r. J. G. Poore, 
Foley0 Brothers Construction Company, 
900 New York Building, 
St. Paul, innesot. 


Dear ?r. Poore: 


O


This will confirm our telephone conversation on Febru-
ary 5th concerning our fees for the analysis of manganese ore 
cores for the determination of manganese, and every fifth 
sample the determination of manganese, iron, calcium oxide (lime) 
magnesium, sodium, potassium and carbonate. 


I wish to advise at this time that we can only run the 
samples for mnganêse content. Our fee for this determination 
would be approximately $1.75 per sample, which would include 
the preparation of the sarrple for analysis. The above quotation 
is subject to an adjustment when we know the type of ore (mineral 
constituents). 


In accordance with our conv.ersation, I would recommend 
the following laboratories to do all of the ore analysis, or 
the part which we are not able to do: 


Lucius Pitkin, Inc. 
47 Fulton Street, 
New York 7, N. Y. 


Ledoux and Company, 
155 Avenue of the Americas, 
New York 13, N. Y.


Very truly yours, 


TWIN CITY TESTING AND 
ENGINEERING LABORATOR 


A1bert . Roller 


ACH:iJ	 Director, Chemistry Division 


AS A MUTtJAL. PROTECTION TO CZJVITS. Till PUSUC AND OURIS.VER M.L 	 R7 ARE SUBMITTER AS ThE CONPIWITIAL PROPERTY OP a.IlNTs. AND AtITHORI. 
ZATION OR PUBLICATION OP STAT(MERT$. CONCLUSIONS OR ERTEACTS PRO$ OR RERARDINS OUR RERORTS IS RERERVER PVIOINS OUR WRITVV APPROVAL.
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KNOW AU. MEN BY THESE PFESENT$; That WBEitEAS thè 
andersin.d Optionors*, KAY OD and $INCt.AIR H. TOE), Ls wif•, 
and EDWMD P • SCALLON and FRANCES $tLOW, his wife, *11 cf the 
City of £t. Paul, Ramsey C.wrty, Minnesots, are nan!ed as Lessees 
in and are the owners of a Mintnq Lease dated January 1, 
wherein A*dyk Corporation, a Ne York Corporation. of Yonkers, 
New York, leased to those Optionors for period of fifty (so) 
years from date


o section Tw.ntyuthre• (2, township 
Porty.eiM (48), .Ikang. Twantyu'4evtfl (27), 
Aitkin county. Minnesota, 


for general mining purposes as therein enumerated, an subject to 
the conditions. in said tease set forth; and 


S
.	 Whereas, Tintic Standard Mining Co., of Salt Lake City, 


itah Nellie B Mining Co., of Pther, Oklahoma; Hubert E, Howard, 
of Chisaço, XUinois; Harold E. Raddats, of La Jolla, California, 
and WUILam M.. Hayden, of New York City, Naw York, hereinaftex 
designated as the Optionees, have now concudd egotiation$ 
with the undersigned Optiosors fox the purpose of procuring an 
Option. with rtvtlges of •xploration &nd ree.erch dev•lopm.nt, 
to purchase a Contrict of Assignment of thip aforementioned Lease 
and establishing the respective rights and obligations of eli of 
the aforesaid parties in cønn.ction therewith; said Contract of 
Assignment to be in the fornof Exhibit A attached hereto and 
mad, 1 part hareofi


'LU . ..LSLr 
(a) In consideration of the sum of Tw.nty4ive Thousand 


dollars ($2,OOO.00) in hand paid, the receipt whereof is hereby 
gØ4 by the Qpttonor*., the beve named Optionors do hereby 


grant to the said Optionees th. sole and .clusive right and 


.







pivU.ges (1) to d.msnd and take said Cotzact of Assi9ntent from 
the G*ionors at any time up to and including the first day of 
April, 191, upon the oayent on or be'ore said data *f a purchase prte of Two Hundred Twenty	 Thousnd dollars (S22,OOO,Oo); and 
(2), as an a1terntive at tetr lectiort, to renew this Otion for 
a p.riod fr te first day of April, l <Thl and in case that is done, to desiand and ttke fnm the Optionors the afor.u,ntionad crntract of Assina,t on or before Sep1ern,,r 1, 19S1 P upon the payment .f a 
pvrchase price of, two Hundred Twelve Thousand Five Hundred dollars 
(i2l2,,Oo,00), togetrier with intsre*t on said sum at the rate of 
four per cnt er annum from Aoril 1, 1951; and (3), as a further 
•ternattve, at ter e'ection. to renew this Qption for an additional 
period from the first day of $eptener, 151. to and including the fLrst dy of April, I92 uoon the payment to the Opttonors en or 
befor. said fx'*t day of $.pteber, I9I, of the sum of Twelve Thousand Five Hundred dollars ($l2,5oO00), together with interest 
on the sum of T Hundred Twlv, Thusand ?ive Hundred dollars 
($2l2,Oc,00) at the rate of four per cent p.r annuw from April 1, 
l9l and in such event, todena-idand, take frot: the Optiono the 
afor.sa,ntjorted Contract of Assignment on or before ApriL 1, l92, upon 
the payment of a urehase price of Two Hundred Thousand dollars 
(0O,00O,00), together ILtb interest on $aid sum at the rate of 
four per cent per annum from Septembe 1, l9Li upon which date 
of April 1, 1952, this tion shall have been exercised in the 
manner aforesaid or 'it shaU. cease and terminate and be of no' 
further force and effect. 	 ' 


(b) The Optionors do . hereb further 9ive and grant to 
the Optionee* during th. life of this Option and any renewal thereof, 
the sole and exclusiv, right end privilege t. enter upon all or any 


S







pert of thopticnecI pre&ises for thø pur 'ose of exaintng 3fld 
exploring the ease for iron res and other ores in a manner 
sotformirtg to good engineering and minin practice, *n. to take 
away saapI•s of ore materials fount! therein by testing, 
driUing or other process, to undsrkake wetaflurgial research 
nd experirnants thereon ad to erect such structures nd install 


such .quipint s mey bE necessary therefor, nd in iny other: 
iarner which s b ot Ln canfltt with the terms of the af ra 
zentioned Mining Lase to cirry on tivities irwolvthg studies 
pr.lisinary to the dveXopint of a minthy operations 


Cc) The Optionees shell hive the right to contract with 
others to exercise in their bha1f tFq	 vileges hereinabove 
grantedj eU of the operations herein referred to, whether conducted 
by the Optiones or others, to be done wtthut damage or loss for 
which the QQtionors would be lidble under the terms of sat lease 


Cd) The Optionors reserve the right during the riod of 
this option or any r,ne v l therecf t enter upon the reris,e for 
the purpose of exantnation end insection of the work being don.. 
ducted by tte Opttones or others in their behalf, and t demand 
and be furnished samples of ore or nrebering materials b.ing 
remove therfrem and conies of chrts, prints, analyses, drilling 
reorts, rearch reDorts end sU other data WITh respect to such 
operations t the time hea the saaebecom,s availabl, to the 
Optione.*,


(e) This Option may be abandoned and surrendered t any 
time by giving the Optionors te days' rottci inwriting of the 
siection of the Optionees so to da, Upon any such surrender or 
termination of this Option, the Optionees chili have a period of 
thirty (30) days thereafter within which to remove from the optioned 
premises all tools, s*pplies, equLpient, structures and ether 
chattels of any nature placed thereon by the Option..s during the 
life of this Option.


- 3M' 


.







(f) Time of perf rnnce is of thicssence of this Othn, 
std the privileges hreinir*ntd sha.l be con.sidred exercis 
onLy by the psyerit of the sais of soney her.thbefr* specified at 
the c.sign*ted times into the h4nd of or to the credit of tts 


tto'ter$ at $t. Paul, Minnesota. 


(g) My 'flotice required or desired to be given ;ereunder 
sU be jririttng and forwarded by registered sail to the rc 
spective paties 't the following addresses or at such other 
address as any of the panes may frcmtiina to tiaie designate. 


iay Todd, W-268i rirst Natond Bank uildtng 
St4 Paul 1, Minnesota1 


Edard P $c1lon, 137 E 8th Street 
St4 Pau' 1, Mtnnesots 


Tintic Standard Mining Co. 
Sait Lake City, Utah 


Nøllie B. 


.	 Hubort E, 


Htr1d E. :i:
	 Cshtfernta 


itli&t M. Haydàn, 4t3 Madi*on Avenue 
New York, N, 


(ii) The conditions of this Option shaLL run with the land 
and insure to th	 neftt of or be binding upon the resectiv. repre 
i.tattv.$, heirs1 succe.$or'$ and assigni of the parti herein nsm.cL 


IN WIThE$* WkEREC, This instrument has been executed at 
St. Paul, inn.aota, by the undersigned Optionors is of November 
13, 19$O. 


IN PRESENCE O;	 '	 ' 


'*WL1.'1 
As to i(ay fodd and inclatr 


H. Todd 


As to Edward P. kalion *nd 
irances Scallon.	 '	 _..







.







$TAT.E Q MXNNESOTA ) 
5$ 


(X*41Y 0! RAMSEY; ) 	
0 


On this	 ay of December, XThO, bfore ie, a 
Notary_PUbUc within nd r s4td County, oersonally appeared 
KAY TOOD and $INCLAXR H TODD, his wtt*, t me known tG be the 
persons described i* and who executed the for.qe& tnstrumit, 
and4ach aOnowt&ed the ssis *s his free act and d*ed 


?hilip J#. Mackey 


I] 
$TATk OP MIN1V )	 0 


5$ 
COUWTY 0? RAMSEY	 ) 


On this	 day of December. 19O, bithrt me, a 
Notary Public. within and or said County, personally appeared 
E'A8D P ICALLON an1 FRANCES £CAW, his wife, to me known to be the persons deserthed itt and who executed th foreqolnq 
instxum,t, and och acknowlodq,d that he executed the same as his xe act nd deed.	


0


• 	 0	 •PliiUp J1 Mackey 
HL:E ijn 


	


0	


••	 0	


0


Ramsey Courty, Min


.







Tt4I INFN1UR, Made and entered into this 	 d4y of 
-_,	 by eivJ between 1(AY TODD anc $INA H. TuDD, 
Ls wf EDV'A P. ALZ	 and PRANCES 5cALL, his wile, au of the

City of S. au1, Ramsey County, Minnesota, pirties o the first p*rt 


r*,inaft,r rerrsct to as the "Assignors", end flNT1( TAk)

MINThG CPANY, f &alt Lake City, Utaht NELLIE 13. MINIIG COMPANYI 
f Picher, )klehna; HV8ERT L u'AtD, of Chicago, Illinois; Harold 


k, RADt)ATZ. of LaJoila, California, and WILLXJ$ M. HAYDEN, ot New 
York City, New York, parties of the second art hereinafter r 
fstred to as the UAS$IQNEE$$ 


'lThISETH THA'L 


'r	 cosid.ratin af the sum of 
_ lIars in hand paid to the Mstgro:s, the r.oeit ad suciency wher.f if hereby scknowleded, and in 


further consideration of the covenants and conditions of this 
.


	


	 Contract to be p,rfrmed and observed by the parties h•rto, the 
abw, naued Assignirs do hereby sell, assign, transfer, convey and 
set over unto the Assignees all of their right, titi. and interest 
in and to thit certain Lease datéd January 1, 19, by and between 
Mdyok Corporation has leased to the Assigners, for mining purposes, 
the following describd iand* 


Ai.f Section Twentythree (23), Township 
•


	


	 forty—eight (48), Range Twentysee(27), 
• Iitkin County, Minnesota, 


TO }{AY AND TO HOLD the same unto the said Assignees, 
their successors and assigns, for a perit>d until July 1, 1999, 
which is six months p:ior t the expiration dat. of said Leas, 
and all of the Assignoz's' right, tit1, estate and tntetest in 
and to saW Lease nd th. lands thereby demised, togth*r with 
.11 the hereditaments and apputenances, rights and privileges 
thereunto belongingt upon the condition that said Assign.ss shall 
observe and perform all of the covenants and conditions wt1h 
have been hereby undertaken by them, 


The Assignors covenant and agree, for themselves, theft' 
executors ad admtntstrators, that they are th. true and lawful 
owners of std Lease, and that said leasehold interest is fr*e and 
clear from cU claims and incumbrances, and that they have good right 
and full power to sell, assign, transfer and convey the sem• in the 
sianner hereby • pursued. 


it ts undeste.d and agreed between the parties as follows;







A 


Th Aigne hereby &surn' all, the obIi'ati'ns o the 
Assigners undar the terms and provisions of said Lease; that they will not permit &duit to cur in the ob;rvnce of said 
obligations; nd tht at the •onclusto of the term of this 
Assignment or at th tie of any earlier caneiItin or triination 
•f either sid Lese r this Assignment urunt to the provisions 
proving tmfox, they will execute and d*Uver to the Assignor. 
a rcrththl instrtmnt of reLsignrnt of tUerlaht,)4 interest, 
The privilee . of surendering said iease froira Aidyck Corporation 
as at forth therein is expresly reerv4&d to the Assignors and 
is nt t be e*erci*eä by the Assignees, 


The Assignees hereby covenant and are. that they wiU 
on the 20th dy of Aprtl, 7uly, October and January in each year 
during the rio this /ssinmnt of Lee shall continue tn fors. ay to the Assignos for aU iron o, nanqan.ae. ore nd manpni 


ore or concentrj,s thereof m.: ned and removed fro. the 
1.sed ries nd shioed to ark,turing the tht.e months 
preceding th. first day ot the month in which payment is to be 
made as aforestd an over..ridln royalty, consisting of the dif. 
ference between the royalty paid b them to the Lessor under the 
*ers of said Se and ne to b computed at the following base 
rtes per gross ton of 240 pounds of ro so recuved and shipp.dt 


Ore with nturl mngnee cntnt	 less than .13%	 $ .60
Ore p ith nAtural tuangnese content 
up to but not including	 14%	 .80 *	 H	 $	 is	


14%	 15% $	 is	 -	 is	 15%	 1%	 95 *	 'S	 is	 is	
16%	 17%	 1.00 'S	 'S	 'S	
17%	 18%	 1,05 is	 1*	 H	 *	 is	 18%	 19%	 1.10 is is	 H	 'S	 19%	 20%	 1.15 'S	 *	 H	 'S	
20%	 21%	 1.20 is	 'S	 m	 is	 is	 21%	 25% 'S	 *	 is	 'S	 25%	 30%	 .10* is	 'S	 is	 is	


'S	 30% andabev. 
to be ngotUtod or arbitrated if its appi1ction becomes 


necessiry, 


(*addjtionai per percentage point unit; additional *.nts pe 
p.rcentg. point snit, i.e., 21% ore would c.rry a rate of 
$128; 2 ore would carry a rate of $1.36, etc.) 


•	 Provided, however, that where the f,.,b, mine price of Meszbi no*.Bessemer ore averaging. 51,50% iron aturzj is in excess 
of $S,10 per ton, the royalties herein stipulated shalt be in creased by twenty (20) perc.rt of such excess over $5.105, As used hereim, the p11shrd Lke Erie price'S is that price g'ner11y re cognized,/means the vertge mrke; pice ocr ton zor ores o the 


by he ron ore trade, or if no such price is 
published & recogni







kind nd grzds correóp.ndj*g to the preseret Messi nen.. 
a.ss.,r gx*de cold for dslivexy at Lake Erie ports during the of ntq'Uun curreut at t! tite of shipment to: the tflrk cuz.rent *eason t s&L. end delivery by the principal deiers in such ore 4 To ft* the f,o.b, mine price, there shell he deducted fro&i such *putltsi,*d Lake erie price all 
chgs fz'	 e t	 erie .ots whth ze lnclued in such 
'ruie L&ks tzie urts whtch	 e	 uh 'pul'Itsød 


	


lc prtce under th then c&irent	 1, contracts, the ckcbutin .ttr th yez l:5O	 iji 
Qper L1* 3?3il freight p 
3 Trnsporttjon Tax	 .0315 tate freight plus unl4j ch2:9e (hoi to rail of vessel) 


Trnsp ttin Tx	 ,043 _	
O2 T t ].	 __	 -	 * 


(he	 Erie o1ce at th. date hereof is 
$7.70 from whith ' thuLd e etrcted $2,59 eevr ing tha ov hres which zesults in a cvrent nine prig. f $,i0.) 


•	 Proyjjd, ho*.vr, uiythng herein to th contrary n9t wistnøgg, th rcylty yh1 n r this .inmert of L'e •h41 ney r be	 then the b e rt	 st 3'li*h.d in the fore
9oing $Chedu1e. 


The 4gnees fut	 ree with the Aignori that beginning	 •1 april 1, 1953, the Pj11 y t the Esignors 
in uritor1y inst LLisent •n the .Oth y of 'p'iL 3uly, 0ctob.r and Juzy in ech yer 1 itnisi	 nnul royalty in
the emount o tne diffr.n, btweet the st of S25,0Ø,o 
and the ni arnnul roy4ty :reulrQc1 to be pid to Andyck Corporetioi	 rovided how.vr *h;t if in ny one y.r or *ore z'.ylttes for the shi.pent. of ore a*tusily ind nd re-aioYedfr sid pmiss shl1 be id in n aiount in excess 
of siu eat hisbd nnul thirum royity, then nd in such 
cs. the aaeunt of such exc.s	 y b	 in ny *ubeu.nt year as a pre . ysent on such roy4ty s my accrue for that ye4r ever nd ov the stipjtød	 I tnirnun xey4ty for siid year, 


•	 •	 1ui	 rk' .9* 1 j	 S 


7h Assignees gre* tht, when they shall besoiae entU.t.d t s dit gtn.st roy1tis to bG pid to the 'ødyck Corpor:tj 
t the •xtnt of ini*i x.eltt..s heretefot, paid by the Assigners 
to Ayck Cozpor*tj,n, they will u n tainq sush crdtt pay to 
the Aseignor# the a*eunts so cr dit'd by way ef rote burse,nt nd 


3 .'	 •	 •







.	 11 further consideration for this C.ittract of Auinment, 
At the date of this Assinnut the Assignars are .ntit.,d to credits 
for advaace roysty paid to Mdysk Corporatio ft the *mount of 


-	 Dollars, for *hich r.iraburs.m,nt is thus 


The Assignees hereby agree to pay t th proper public 
authritt.s whatever royalty tax or other usessment ray be levied 
upon rylty jiyrnnts rnad to the Assigners with dur,ticta tax re 
coipts $hirtc; th aytet of aLL such taxes and sses.ments utadeb 
tort hereunder	 ivided, iwver, that the Assiqneas ;bi1l b at 
.tiberty t contest in th Gourts or othwise the vefldity 'f any 
such tax befri they sh1t be requirød to pay and discharge the same, 
upon th. condition, however,,. th4t they shall not permit or staffer 
the said prises or any o: mined thereon. to be sold at any time 
for any f such taxes, 


The Aasin.es agree to furnish to the Auignors at the time 
ipecif led in said Lease duplcte reports of exlortion, mining 
operations shipments and re trat,nts required to be fur.njihed to 
Andyck Corirrt1on &mdar P4ra.phe ten (10), Eleven (ii), Twelve (12), 
and Thirteen (12) of said Lese, 


Th Assignrs of their agents shall at all times have the 
right to enter upon said lands or upon any other lands upon which ore 
froa the 1esed -rnises shall be stockpiled or treated for thø puroose 
of observing th. manner of handling id ore and treating same, and to 
check its quantity and ouality, but not in ny manner to interfere 
with the oerations of te Assinacsj a'd the Assignees agree to fur. 
nish the Assignors witn such addttional information from time té time 
as may be resrt&ly rouostod covering any matters pertaining to the 
*ining trattent, •hiprent, and romaval of the ore. 


- 


The Assignors agr•e that the Assignees shaLl have the right to assign this contract and to sublet said lands for all the purposes 
said mining lease, or to contr'ct with others to opart. any mine or nin.* on 


said lands, but no assignnsnt of their rights by the Assigxes shall 
relieve them of their obligation hereunder u1,ss and until such 
assignment shall have been approved in writing by these Assigraors4 


4-
The Assignors agree thot the Assi9ne*s not being in ofult 


hereunder may terminate this Contract of Assignment and the e$t0te







O 


of the


hereby granted en the last day of any quarterly period in any year 
by giving to the Assigners written otic* of their elestion so to 
do *ot less than sixty (66) days prior to the •ffeCtive date of 
such surrender, and by paying to the Assignors prior to the date of 
suh texinatjo all sums that shall then hive •rued to them there. 
under, whther aybl. thin or ti rft&r 1 and t'y pórfcrrnthg aid the 
cvennts and gr erAt$ ar	 bøervirL eli. the condi.tions hereof on 
the part of the Assignees to be perfrned and bsv.d up tc the 
dt O such tcn4ifltLn;	 ! t i.ruri ii ok Li t3n hereuruer f 
the	 rtis 1to h1l	 nd einte •XCeLt the obljqt1.ons 


Assignea to	 y il t	 iayab! by thei heeier whici shil not .e 
'te cf such


ft 4L 


In	 o :efau)t by the' Assignees this Cntrct of 
Assint	 ' trmtht 1y the Es ncrS uo sixty (C) days notice; rvi.d t te default &;Volves matters which are subject to rbitrti r.n under thiS cpct, and the Assignaes deny the default, 
the tarai ticn $hiiL nt kt ffectve unt1, sixty (60) dvs after 
final determination that a d*f cuLt exists. $hould the claimed default 
involve the iymtint f on,y by the isetynes, then the Asstqns shell 
pay the rnount in dispute .rtd houl) it ub*eau.nti.y be determined 
that the amount so paid was not duø, then. the Assinors hai1. reeurse 
the *rigne for th mQunt s zt wth interest at the rate of 4% per nnua1	 th	 te f such yont, In any event, the termination O	 shall not 1'ecrae efftirtiv, if te default is cured wtth&n s*id sixty 
(6o) dy dter glv.ng n'tic.o • ibv provid4d oh, to th extent that it ezrnriot be cured b p.rfonanea, i tre Assignees shall nay t)' q imees for default as detrniiro by rbitri'tors withtr sixty (60) 
days after such de±.rmitati.,, In the event of the insolvency, bank xuptcy c	 'crth of aU or ny f the Assignees, or shouLd an
execution atst either or arty of them remain vnCitisfied, no ore shall 
thereafter	 unisspjd for in advance or satisfctory 
scurity he furihed t tbe Assigna:cs., 


If, upon default or claim of default in the perforrnanà. of the ter g of th4 Ls froa Andyk Corporation, ammitt,d or per 
mitted to exist by the Assignees hereunder, and .id Andyck corporation 
shall give notice t the Assignors of the termination of said Lees, 
under the provisions theroof, the said Assignors hereby expressly 
r•etorve to th elv th right to ke gd such default so as to 
m8intin eald lese ir good stncin And usi doing $o shU have *the 
right tochrge gtnt the account	 the Assignees all as cf money

p#id out toter with expenses, attrrcys' tees, and any other costs 
which they $hall have borne in connection therewith, which amounts 
shall be i1nPciiA ly ue and piybleard shall bear interest at the rate 
of 6% per annum from the time that the same were paid by the Ass!gb,rs 
until thø cate of repayment, Until repayment is de, such sums 11 
be secured by the Assinors . by lien s hereinafter provided, 


Ijiih4 


Upon the termination *f this Contact of Assignment . in any







ann•r snd for any cuss whatsoever, the Assignees shall peaceable 
surrender s id lands to the Assignors, ad be1n itt dfuit h.r.undr shall have sixty (60) dts after such tertntj in which to remove 
all ennes,, tls, machinery, ri1rd tracks, fraies, structures 
and øther chattels ercteti or plae*d b the Assi9nes on said premises 
but shall not have the rtgt to remove or iipair atiy suioorts placed t * x*345	 in any rine	 any tlbir r frame 
work necesr to tt us ad .z'tiintennce f th shfts cr proaches 
to such sine, nor ny trtwys therein, not to rnpir the tility 
of ny suci	 or sLats n 


ih	 gr; tlmt t'w. Js ignors shJ. t all times 
he	 re hL	 ln w n	 o wne from	 inds and
the cone.ni Lc ruct thereof urtttl the ;azie shl3. have been a*tuaF shtoped away frc	 tJ nd or from the iac of tretent if treated off ei ltL	 11 OvGbi	 ciiny, i plcmert	 d chtiels of the igr es which sh1i be on s'id inds as scutity for the peynent o .ii roy.ty,	 or other iirn* arising her,unc3r and that bcc	 pytl hsr€un'er, whicr lien my bo norcid agnst such troperty in Lik riarmer as ch3ttei, mo tgge liens may ha enftrced 
against such property in like anne	 •chattl mcrtqg. l&ns may be enfuced tnd€. tro	 f t	 o.	 nrot	 n seh csa	 de
and provii, 


S
or cntriersy	 the parties hereto sha b.	 by b1th•tjO 141 the nanner rid with th effect 


provid fr in •rjrh 20 o! th Lease .btt*ett Andyk ()rortin 
and these	 qnor	 In th	 pltcti,r of the provisiors of s id p1rt?h, t	 1jrs rid Assigrs sh&Ii ouoy the ositions of the re	 Leoi ud Lessees referTed t in the Adyck Corr. tion
aease, tiw kr.se tie previsions of said oar9rpn re inocrporeted herein 1y raenc tn se s thuh fully st forth at this point, 


I1Q 


As fr the intrsts.	 the Mignors in this contrct of Assignment, th?y Jo ice&y otcle tnat *hey are each t. owners of an undLvjdj anehilf interest in the losehoLd hereby assigned arid that 
unless writi.en notice is givn to the contru,y, payrrent of royity is 
to be made t tha in that proportion. 


AMMU& 


s tor the interests è2the	 ignees in this Contract of 
Assignment, they do hereby dela that they take the following 
Undivjde itttrststhrejn, 


Titttic $tndrd Mining company, a àne—thjrd tnterst; 
S	 Nellie B. ining company, a onethird inter.stt 


Iubert E. Howard, 5onenjnth inter.st 


Hrol •E. Rsddatz, a onentnth interestj and 
Wilijar M, Hayden, a one—ninth int.r.







. 


U


My notie* t be given h.reundr shalL be in wtinq and 
st 'y gistr mRtI ad.sd res'cttv1y as foiIows 


K:.:y Thd, W1268l First	 ttr nl Hank Rut.linq, 
St.	 tul I,	 Jn;t3 


cion, .L37 t*t ghth Str*Et, 
:;t. it .u1, .L, 


iifltflri	 tyr 
u t Le 'i t\	 - h 


4J1ik 3.Mthtnq	 4u4y? 
ttkr,	 hi' 


. rmard, 
ieø, luirtals 


zt	 t:.. F(ttdd4tZ, 
L	 CjFori-


:tji. U;r P I4yden, 433	 ivn AVen•,

Nw York 22, Nw York, 


Any )artieE des.rin to record a ctriqe af cHr^ss sha1 nrttfy 
the 'thers th writin4J to that effct


t i4 
The covenants, concLttiois and greeoents hirein cntain.d 


shaLt inure t' t, 'ftt of, ar be oPligatory won tht* heirs, ersn 
repx'esentattvs, stg e gsrs nd atrns of the i'ttes hereto, nd the 
same *hall run vith the Land 


EFOP, the	 rties hixitn hive txcutd 
tbts greernent s Qf the day nd ter first above written. 


(To be exeeuteo and cnwiedq b; the ontz'cting parties)
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O	 JKM 
THIS MMEMWf, dads s • pi%sred into as e* the 1st iay ?f 


Ji*utXy, L1IS, by nd betwsn A*) CRPORTION a New Yorh Cozp.ratLsr*, 
•f Yoikors, Ni, Yox as ar*y .1 the first pert, r.t.ftai a1Lsd the 
Lss 0 , s*d K*Y TOW, .1 St.	 Minnesota, utd WWA1W P. $GU1, •f 


St. Pawl, tr.s*sota, ,i.rties .1 the *.s.*d p4urt, Mr.t*afte* safl.d the 
•Les*sas°,


W1TNES$TNi 


The 11Iss•r hereby represents that it Li info d and believes 
that at the date hereof it is well seized Qf the f1lewing dbscrib.d lands, 
hereinafter maIled th. leased pzsisis,s', •ttated in AitkLn Cowity, 
a.4Lnn.s.t.1 4*I 


A1t of Section lwentythr.. (23), township ?.rtyssight 
(45), *ang. Tweatysoven (2'?), 


but it is distisatly undststo.d that the Lesser eakis no wnraritt•s what 
aver With x.sp.ct to the title to said proets.., Oxcipt that it he. net 
ea4, d.e sr e*ee*t.d any act *t$•v*r whereby said øre.4s.s cay be en.' 
enub.red or *ap*aill*d. 


•
•	 Zn ionsidmratjon of the sm of Opi Dollar ($1.00) to it in hand 


paid by Lesses, the r.*eipt and $fisi.ncy of iLch is hereby a.knewlad.d 
and in further con*Ld*ration by L.Isewa a* the covenant, and conditions herein 
coatatned to be kept and p.rf•*..d by the.. ad in further cosisid.rati.n of 
$he paont at O* Thousand (e *sndr.d Thirty., Dollars and $Lnety.thxise Ce.ts ($l,13é,#3) by Lessees ta Leoer. Lessor dees h*r*y lease to 
Lesses the i%s.d prentice fez the tare of f*y (SO) ysars free and after the dat, hereaf wU.s tkLs .reeeset is earlier t.z*js*tad in acc*danø* wits the pr.vaL.ns hereof, with 41 surf c, rights, and alec *11 rights to 
•zilø far, develop. eiaa, by spew pit or underground ectheds or beth, 
treat and irev. 41 iron ore, .usigsnif.rous kron ore, silisious era and ether 
ens, ta1* £sd *at,rLaLs fit*n*$ therein and thereon. 


To NAVE JD fl) HCiD s.Ld lands tø the Lessies for and during said tare upon dondition that the Lessees sh*fl wall and truly peels,., 
ke*p aid obeerve •ach mnd every at *hS Oav.nonts agree.onts sad candi. tiens h•rinaft.r containad sed is the part of the Lessees to be p.rf.ra. 
.d, kept er observed. 


	


•	 It say prove tabo ec.iwaitaUy feasible to dry ore free said 
lands ox to concentrate it, or to treat it in ieee ether *anniz'j thr.fare 
Lessox hereby bgrees that £.ssss shell have the right at this option to 


1r	 s.	 t, royalty







product of such treatment arid not on the crude ore befor. such treatment, 
Such treatment of or may be conducted by Lessees either on said Lands or 
on other lends in the vicinity available fox the i*stallation of a plant 
idapted t* such purpose, 2rovded that the tese.s sbafl first obtain the 
fee title to sich other lands or such a lease thereon that the lien and 
rtqbts of Lessor in ny ore xmov.d ther*to shall be fully preserved and 
protected to the sm. extent as thought shuch ore had remained on said linds, 
Any era removed from the leased premises to any other lands for the urposs 
of treating the same shall not be deemed to be mined and renoved from said 
Lnds so as to ciuse the royity thereon to accrue, and such royalty shall 
not accrue until the rroduct or concsntrte resulting from such tr.tm.nt 
shill be actually shimed from the Lce of treatment to arkst. In the 
event Lessees shil erect on the leased premises	 lnt for the treatment 
of ore windd therefrom, they shell have the right to treat in such plant cxi 
mined a*d removed fret other lands. Ore mined from th. leased oremises arid 
the product of any treatment thereof shall be kept separate and apart from 
all other ores and or. concentrates, until the ore from the lea sed premises 
shall have been weighed or reylty has been p44 thereon, end all said opera. 
ations shaU be conductød and completed within a reasonable length of time. 
In case s*sh treatment shall be conducted on the leased premises, L.ss.s 
agree that ny refuse or waste arising from such treatment sb.:ll be so d.. 
posited as not to interfere with the future operation of &ny mine or mines 
on the leased premises. Lessees agre. to conduct the wsbtng, screening or 
other tre*tm.nt of any such ore in a good and workmanlik, manner and according 
to good engineering practice nd sound business judgment and o is not 
to cause any greater wst• of such ore than is necessary to ren*r the ore 
prduct or conc.ntr : t. thereof merchantable end of proper composttion and 
cheracter far succeaful and •soitomicL furnce UG*, nd th t they dl1 use 
in any such treatment proper machinery and pplisncss to that end. 


.	 _________ 


Tb. 14sse* hereby covenant nd agree that they ill on the 20th 
day of April, July, October and 7anuary in each year during the period this 
Liasi shall continue in force, t,ay to the I.e sor for 41 iron ore, Mangnes. 
ore and manganifereus ore or concentrates thereof mined nd removed from 
leased premises and ihipped to market during the three iivonths pr,cdding the 
first day of the month in whic ayment is to be me as aforestd, a basi 
royalty at the rate of tw*ntytwo and one.ha1f cents (22i4) par gross ton of 
2,240 pound a of Or* so removed and shipsd, 


Previded, however, that when the P.o.b,win.prjcs of M•s4bt Non, 
lessamer or. averaging 1.O% iron n1atuzel is in excess of $3,Th oar tori, the 
royalties herein sti,ulatd shall be increased by ten per cent (10%) of the 
excess over $3,730 Asusad herein, the pub1ish.d Lake Erie Pric. is that 
price generally r,cogniz*d by th. iron re trade, or if no such price is pubs. 
lishad a*i rec gnized, itens th. average market price oer tonfor ores of the 
kind and grade sorresponding to th. present Mesbt Non4eseaer grad. sold 
for delivery at Lake Erie ports during the season of nevigatiort current at 
the tthe of shipment for the then cturent soson's *4. nd delivery by the 
principal dealers in such ore. To fix the f.o.b. mine price there shall be 
deducted from such pub1tshed Lake Erie pricee all charges from mine to 
Lake Erie orts which are inclvded in such publish.d Lake Erie prtc. under 
the then current season's ore sale contracts • the deduction for the year 


.







14$ being


Upper lake )ai1 lretqht 
3% Transportation. Tax 
I.Ike ?XeL9)*t 
3% Transporttton 
UtUzdin9 charge 


•	 Rail of V•ssei 
3% Transportation 


•	 Arbitrary


I, 05 
.0276 


1,15 
.0345 


• Ia 
.0054 


Tax. 
(Hold to 


Tax 


Prevideø, however, anything 
the royalty payable under tbie lsas* 
tw*fltyM tWG nd oi.4*a1f' cents (22$)


herein to the contrary notwith$tandig, 
shall never be Løss than the s4d ret. e 
er gronc ton of 2240 pounds of ore. 


The Lessees further aqre. with the Lessor. that during th. period in 
which this I•35a agreement continues in force, they miII mine or cause to be 
mined. frem said l4nd and shipped• ae defined herein the føLtowing .iniun 
amounts of direct shipping ore end/or ore concentrates,. nmoly, t the rate of 
2,500 tons per year for eich of the first three (3) years of the term of said' 


and at the rate of 5,000 tons per year for the fourth (4th) yser of 
s4d term and each year thereafter. In case the Lessees shall not so ship the 
full quanUty of the egreed mLnisnum output hereby stipulated t. be fined and 
shipped in any such year, the Lessees shl1 nevertheless pay to the L.ssor a 
ry4ty of twsnty.two fld one..a1f •ents (22$) per ton on the teenage. 
stiou1ted to be mined ad shipped for that year until this Lase shall expire 


S
ax be t.rmLat.d in manner herein expr. s.d* provided, how'ex, that if in any 
omo y*r more iron or mang4nes• *res or conentrates thereof a, thus paid for 
In exeess of what is ctuaLLy mined and shiip*d in suchear or years. then 
and in such c• such ores and eoncentrtes not removed may be rewoved in any 
subsenue*t year during the co*tinuance of this L.es. without pyment therefor, 
but such iron ore or concontrtis so permitted to be rnoed in such subseuent i 
year, in 4onsid.ration f such prepayment therefor, must be in exces of the 
sti,uXted rttnteum imunt of tons agreed t, be tken from the 1es*d pvemius 
for that year under this centrct. The Lessees gree tht they will pays aU 
of such roy4ties on the 20th diy of April, July, Octaber and Jnury in 
each year during• the• period this 1*350 shilI continue in. force, 


Less.*s shI1 conduct all èp.r'tins hereunder in good, skill. 
• ful and werkmanlike rnner and in aàcotdance with good engineering practtc•,' 


and wilt not do, or cause or suffer to be done anythtn which w1l hinder, 
prevent or detract from the profitable development nd use of said land* 
s an iran Qre or	 gnitsrous ore itn* or which will unn.c.srt1y tn 


crPie0 the cost of developing or .rting the same or result in waste of 
• the min.rts therein excipt such as is ueul nd necessary in skillfully 


conduct*np ed mining operatins, or •xcet by the romv.l of ores ar mtnnrals 
as herein perrtt*s, lessen the present *flt future value of said I nds 
such oro.'pr.ducing proerty, and Lessees shall deposit any wst• material 
resulting from the *tntng or treatment of iron ore, enganese ore and 
manganifuous ore from *$d lnds in such mnner as not to interfere with 
the future operations of any mine on std lands. 


Lessees shalL have the right to us *iid l.ds for ingress to and 
egress from ether di0iflifl9'1.fld$. 1,d t . constrUct. natntain and o*mte







over ad upon said inds rUrod tracts, truck roads, pole and tip, Itnos ind 
other fctLjti.s in connection 4th mining operations on such other À.øó, . I..sse shi11 also have the right to crry on the minin of ore from said lands and from adje)ntn lands s one opertjon, removing from either 
pz'opsrty through th. other; previdad, however, tht ore *tned nd removed 
from s*id in4s shall not be stockpiled on other lands u*ttl su* ore has 
boon weighed or r'oy1ty thereon sh4l have been p4d to I,esscr, and that 
surface ov.rbud*n or othr waste matrial re*øvved from other Iands shi1 
not be placed n said 1nds withouth the Written consent of Lesser. 


The Lessees further agree to py iiil taxes nd assessment, general 
or specific, which may be levied or ass.ssd again;t ox upon s?14 premises, 
or any part th.*.of, 	 en any ir•s, or the product thereof, or up any 
proporty that may be iced thereon by the Lssies, from end after the dto 
hereof, before the same shell become deUr*quont, during the rertod tht 
this ie*s, is in force rnd effoctj rovid.d, howev r that in th.year of 
termination h*rof, the Lessees sh41 be liable for onLy that proostion of 
the tatd of *14 taxes fox such year that 'the number of days in such y.r 
that the Lssse• h3v* ossession of the Premises bore to three hundred sixtywftva (36) days. The L.sss.s shaU also pay mU lawful personi 
property taxes that say be assessed ox imposed upos the iron and other 
ores mined from th. demised premises or from other lands nd *tockpild upon th. demised premises, nd upn the iron nd ther ores mined from the 
demised ;rsiss and stockpiled on ether nds or shipped ther,fro 
The L*s;aes gree to py the Minnesota roy*,Lty tax upon royalty payments 


.
ade by them hereunder but shall not be lib10 contest in the courts, 
or otherwise, the vlidity of any tax for which 'they re liable hereunder 
before th. Lessees shell be reautred to pay snd discharge the same, or any 
part th•r.of orovtd.d, further, that the	 shall not permit 
cx suffer sid oreotises, or any part thereof, ox any ore mined thereon, 
or any tmrevemnts or ,,rsonal property thereon, to be 
sold at any time for any of such taxes. The Le.* agree tc furnish Lessor 
with duplic te tax receipts showing the payment of 'iX taxes and ss.ssstents 
made by them hereunder. 


•L1 or any other tax or assessment levied upon o: mssuxed by income to the 
Lessor h.r.ui.r. Provided, however, that the L.sse,. •h411 be at liberty to 
contest ..,.,.,.J// 


Los*.es agree thit on or before the twentieth day of January, 
April, .JW.y and Octobr in . *ch year, they will furnish to the Lessor a 


.	 .4







.


report of all **plorations c4rri,d on by them n sid• Lnds 
during the preceding three calendar months, sash such report t. be 
aceo*psntsd by bLueprints showing the location f aLt ttrk of 
expiera'tton sfld the results thereof and also showing the 
character of any ore *ncewttered and by reports of all aaiys,s 
of such ore. 


14*$,ø$ shaLl furnish to the •essor n or before the 
tweti.th day of January in each cUendr year during the cone. 
tinussee of this lease blueprints or rnas showing the true con. 
ditLon of the workings of any mine or mines on said lnds on 
the first day of such month, together with tP** location of all •XC bodies and any thformation which Leas*es may have showing 
the chract,r of such ore bodies and also showtg the >ta;es 
froö which or. shall have be•n .xtractod.nd generally showing 
the underground nd en 4t workings of such nine or mines. 


rj-
L


L.esse,, shall auee oil ore resioved from std lands t be weighed by the person or csrorition trnzcorting the ewe, themfro* to market, nd ebdi on or b*for the twentieth 
day of each c4endar month furnish to the Lessor a detailed 
report of such shipents for the recsdjn9 calendar month1 
shawing the dates thereof and the cuantity of each such ship 
m.nt as sat forth by th. manifest thereof, which :sort shall. 
be verified by sow. one havtg knowleog, f the f*cts or 
otherwise 1 sufficiently uthsntict.d,. 


the L,55501 further agree t furnish Lessor a 
duplicate copy of each of th. railway CDmPny $ s weight tissues, showing dAta, rnd weight of dill ore shtp,ed from the d.issd px'smiaes, and also to fux'nish Lessor with duplcatø 


.







co4e s of llnalyse of crude ore1.<onerttrt.i of crss 
tkn by the Les.e* froc their exjottjGn on s.4d premises 
or shipesnts of ore therefroe 


AU such reverts of ny such trn.portttn com any 
snd all copies o tnscrtts frou the books of any such 
tzsnsp rtton com.ay reLttv, to the t spottion or 
waig)*t of such ores shLl, s aist Leses, be prlas 
fci. evidence f tb. fts so stted or ao pering in any 
suit at low or eçuity or in ny controvr*y between the 
parties hereto in nd before any court, reference ox a:.. 
bètrtton, L*s*es shall lso furnish to the J.essor on 
each of the 4uartr d&ys hereinabove * fixed for the pay.. 
mont of rey14ti.s, ritten rorts of ll or rarioved 
f roe siid l rids during the three months orecedtng each 
4uort,r day, 


Th. Loss..s shall esuss .0 ore treated by them 
in ny wey wh tsoix to b. 4ighe, md shU cu;, the 
product of such treatment to be wetghod nd shall on or 
before the twentieth day of each calendrmnth during the 
continuay s, of th lese furnish to th* Lessor a detailed 
report ,f the number of tons of ore th its ntuzl con djtjon so tretect 3nd the nUOer uf tons o the -roduct 
of such trotment, together with co sj of any an tyses 
4*ich the Lessee; asy have we shiwing the mineral con 
tent of suGh ore before treaent nd after treatment. 


.







.


t. RLQti&Addit 


IJcr reuet mad. by the L.ssot, frotr time te 
time, the Lses sh41 funjsh to the Le,r such dditt*nai. 
informetj	 s the L*sor nay reasonbIy r.cu.st nd as may not b* obtaii, by the Lese.s from their r.ords, tending to show the uantity nd qu:1&ty of 41 iron ore 
ang*.ss bering rnteri4 mined	 removed from sid 


demised ancs, the rvsnttty, quelity and mining avai1bi1ity of the iron re nd mongnifexous bearing mtiri1 then 
resiing therein, including cotes øf maps, cioss **ctions, 
e*1ys.s anci other' engineering d;t obtained by the 
Lessees for their own use.







a 


Z.essor, through iti ent nd e,Ioys,s, *haII 
&U times hve the riyht t3 nt.r urn s'id I nds or 


arty rt t.her.of, r un any Gther inds up<rn hLch ore 
from std 1nds sh;;U be treated, nd view the s* nd 
the method of sid tre.t*ent and tke U reasanabio 
aieazs to scertin the condttion of sid 1nd nI the 
usntityof	 rived thórfrom, but not .s as to 


hinder o.r Lntexfere with the o.ritiorts of Lese.s thereon, 
*nd Lessor sh1i furnts the resuts f U such insp*ctis 
to Le*se*, 


S 


.


$w







)	 WPeaceaLc, Surrender of said L;nds on 
F *U: p ar,jjj ti*.i&, 


.At the tertdnation f this ssse, Lessees a1i p.acsably sux 
render said 1*nd to i!.aesor or to its sucassors in interest, with sU 
stopas, supports, pits, s)ufts nd other tiprove**nts and erections that 
may be thereon ox therein (buildings, h.ad.fremes, machinery, tools, teplem. 
ants and all movable persoruU. chattels excepted) in good order and condition 
say, for reasonable wear and tear; provided, however, that the Lessees shall 
not be entitled to remote any of std ,xcpted erso*al property if the 
l4ss..s:sr. than in def*ult under th. terms of this lease, 


L.ss•e agree that wMn this lease shall terminate lox any esUse 
they will enter or cduse to be •ntered • certificate of that f ct upon the 
pr.per books of record In ALtkin Cou*ty, Minnesot , provided this lease shall 
have been recorded there. 


Lessor agrees tha.t L..s. shall have the rtqht to assign this 1eas 
ad to contract with others to work any mine er airtes on said lands, and to sut 
1.t sdd land. for all the purp•s•s of this ase nd with the sam rights and 
privileges as are herein granted to Lessees, but no sssig,m.nt el their rights 
by the Lessees shall relieve thee of their ebligations bereender unless and un. 
tfl. s*h assignment shU have been *pprov•d j writing by thø Lessor. 


O	 A	 .	 . 


in case of Default by L.ses, this lease may be terminated by L*sso 
upon sixty (60) days ntice provided tht U the default involves matters whi 
ar. subject to abLtration under th. provisions of Section 20 hereef, and 
L•ss•e* d.ny the default, the termination shall nt be affective untU. sixty 
(0) days after final deternthation that a d.fult exists pursuant to such 
arbitration plwvtsions, Should the slaimed d*fault involve the payment of 
wony by Lessees, then Lessees shall ay the amount in dispute, and should 
it subs.u.nt1y be determined that th. amount so paid was not due, then 
Lesser shall reimburee Lessees for the amount so paid, with interest at the 
anount so paid, v4th int.ret at the 7at. of tour per sent (4%) per annum 
from the d 'te of such payment. Zn any event, the tar intio shall not be. 
semi effective if the defsult is eared within said sixty (60) days after 
giving notice as provided in ectton 19 hereof, or to the extent th.t it 
cannot be cured by prf.rmanee, if L*ss.*s pay the damages for defauk as 
determined by smeb .rbitrtors within sixty (60) ds of such dt.rmination. 
In th• event of insolvency, bankrutsy or x.ceivex'ship of L*ssees, or should 
an execution againstthsn remain unstisfled, no ore shall thereafter be ze. 
mosd unless paid fr in atvanc., or stisfactory security be furnished to 
the Lessor, and in ny event this lase shall not be assigned within the 
written consent of the Lessor4	 .







.


In case iny di greei.nt ox ccntrovarsy shaU arise btweøn the. 
pu'ties hsretG relative to the obsexyu*c* or fulfjjjm.t ot the terms and 
ájatins hireof by either rty 1 then such centroversy or disagreement 
shall be determined by ørbitratio,, Either p rty may within thirty (30) days 
after such disagreement aries, Omad ?rbitrdtjon tharof, and the rrty or parties making such demand shall in writing specify the mettir to be sub. mittod to ;r'jttjn !tnd at the a me time chos. md nomint. some isintt. 
estod competent persn t ct as an arbjtrtor thereepon, within ten (10) days after receipt of such written notico, the other oerty to this lease shall in writing choose and nomlnt. a disinterested and competent arbitrat,r and the two arbitr tzs so •h,a*n shaU frthwtth select a third arbitrator, qSvtag written notice to both parties of the choice so to• and fixing a place nd time for msetin not later than thirty (30) days thereafter, t 
which both parties may a,pear and be beard touchtnq such controversy, The 
d.isio of said arbitrtørs shotld be mad. in writing within thirty (30) 
days after the com?letion of hearings thereon, and when signed by a majority f them shJ. be fin 1. nd concluiye upon both tties and the award so made shall be forthwith com+ii.d wjth, In case the notified party shall neglect r refuse tc choose tnd nomin4te an rbitrtor s 


•
above provided ad within th. tim. hereinabove specifjed, ot in case the two chos.n by either method herein revided shiU fiil to a,ree uoon a third arbitrator, then such arbitrator shiAl in each c,, upon appUcetjon of either rty be ned by the erson (or any ne of the .rson) who may then 
be hldtng the off ice of Senior Judge of the United States District Court in 
and for the district in which the mine is located, or the person hiding n office which corres onds tu such office ;a now .xtnt if it shall then bav 
bees abolished. The *xptnses of any such arbitrition, including reasonable 
cow,.nsatio for the arbjtrtors, snail be aid b the atty against tich 
the award therein. shU be md. or as otherwise directed b the arbitr.tors, 


Z..s*ar agrees that L.sse.s, not being in defult hereunder, may 
termjnate this lase	 the estate hereby 9rtnted on the hst day of a.w 
cuartex1.y period in any year by giving t tessr ritt.n notice f their 
election so to do not le* than sixty (60) ays rir t the effective dt. 
of such surrend.r,and by aying to tasor p:tor to the date of such termins.. 


all sums that shu thn hve aCCrued to it thereunder, whether pay. 
able then or ther.ait, 1nd by erforming all the coV*nant 5 and agrement$ and obserying Ll the cntLttjons hereof on the p xt of L*ssees to be performed 
and observ'd u tc the dat. of such termination; and thereptq aLl ebligtions 
hereunder of the ..rties hereto shall dease 4fld termtnrt. except the obli .. gatlon of Less*es to pay all taxes payable by them hereunder which sh41 not be payabl, on the date of such t.rminstin. 


..







•	 22. Riht	 L•sef to k.move Persona] Property 


£.ssor agrees that upon the tsztrtion of this I.e fox' ny 
use the tessees, nt being in defauJt bereunder, sh&U hve sixty (60) days 


after such t.r*ination ir which to remove aU engines, tools, machinery, 
railroed tracks, hesd fr.s nd structures erected ox' g ced by Lessees on 
said lends, but shall not have 	 right t remove ox' impair tfly surts 
pLaced in ny fline or' any tia.r r frm.worj necebsry tc the use ind 
esintenance of the shfis or aroach, to such n ine, r*r ny tr iways therein nor tt impair the stbility of any such mine tr sh$ts on s id I nds • Any 
such property not reøoved from i•d lnds by Leees within such sixtyday 
period snail become the property of the Le*sor. 


2. L.ssor' Lien on Ore and Persoà.i Property 


•	 Lessees agree that Lessr shIl at 'li times have, G$$Cis *nd 
hold a lien upon ll ox' xtn,d from siid inds and the concentrtted 'roduct 
thereof until the same sh$l h ye b4ert ctuIly thi ped *wy fx'03n said lands 
or froi't the plac. of tre tin•nt if tretd off sti$ lands, nd on 1I movable 
machinery, impiements md *z'son?l chtt'Ls of tesse•s which shall be on said 
Lnds, as security for the aymer4t of all rylty, txes, or ot,er clivs 
arising hereunder, that s y bec3mo iya4e hereunder, whLch lien my be en 
forced against sic' r'pez't'y in like manner s chattel mortgage liens my 


• then be enforced under the ivs rf the tte f Minnesota, 


ML notices hereunder ahaUbewx'itten and sent by registered aii, 
addressed respectively as f4lowss 


Andyck Coror:tiôn, do United Stt.s Trust Company 
45 Wall Street 
Niw York 3,. New Yox'k 


do flarold 0. Cant 1 Attorney, at Law 
1010 Midland Bank Building 
Minneapolis l 'Minnesota 


Ky Todd, Attrn.y &t tw, W-2681 ftrst Ntionsl Bank Building 
$t Paul 1, Mtnssta 


Zdward P. Sc,lon, Mining Engineer, do 8utier Bros. 
136 fast 8th Street 


•	 St 'auX 1, •Minn.seta 


or at such different addr.ses s my be in riting herefter specjft,d by the 
respective iarties t, the other rty AU notices sexvd hereunder shall be 
•ffective as of the day when deposited in the LJnitd States mtU roperly 


• dressed, staped and registered, 


Royalty p;yente sh.U. be made to Lessor at the first bove given ad 
dress unless therwise direc ed by it in writin.







LWCrQ	 CC O1 


F.


-It&	 a.	 he 4flg 
The cevennts, conditjs ut	 r#emants herein contained shall 


inure to tue benefit of, ind be obUgtoxy upon, as th vise may be, the 
heir., persena represent itive, $uccesso'rs uad utgns of the rtt*, hereto, and tlw s*m sh41 run wth the lnd, 


The .sse.s )ereby ackn%3w1ec!s receipt of a crny of this lnbtXu. 


IiE5TXMONY ViithEQ, the p rti,s htx'et hay'. executed this aqr.s •mnt in triplicta s of the thy nt yea; first bove written, 


Signed and se4ed inc deliY,z'd 
in tsaenc* oft Nt'rCK ccRPotTL)N 


Its	 s1c1.n
	 -,ILsAkt 


FJ*iL- JUJ_ $ to	 rpoxot n and (Stqned)Yr,cjerjck M.i, 
p	 ---


Xt* Scretaryueeaaurer 


STATE CP NEW Y*







On this 17th dey of January,. 1950, before me, a Notary Piáblic 
within end for a t ceunty, çersonai ly appeared H•len A, 13en.dict nd 
Predarick M, I,	 Ic to me personally known, who, being by ute duly 
soz, did day that they are respectively the Prsid.et end $.cr.tary 


of A?Q O*PoIAT11*, the corortion named in the foregoing 
tnstr.nt, that the sot efft*ed to std instrument is the sozporato 
seal of add sor?oration, end that said tnatrument was signed and 
sealed in behalf of said co ortttori by authority of it* Board of 
Directors, end said President and S**retaryTressu*r knowled9ed odd 
instirment to be the free ect end deed of s4 corporation. 


My cotssion expires Mar'. 30, 1950. 


(Iubbr Stamp)	 Stephin . Praherty 
Wotary Pub3tc, Statø of Now Yerk 
Residing in ueans County. uecns 
Co. CXk's No. fl8, Re,. No, 293..f0 


.	
N Y. Co. CIk's Mo. (iQ, Reg, No. 
Q Commission Expires March 30, 1950. 


.
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SIGNIENT OF MINNG 11ASB 


KNOW A.0 MN B THESE PRESENTS: That the undersigned, 


Kay Todd and Sinclair H. Todd, his wife, and Edward P. Scallon 


and 1'rances Sca.Uon, his'wife, of the City of St. Paul, Ramsey 


County, Minnesota, for and in consideration of the sum of One 
Dollar and other valuable considerations to them in hand paid, 


the receipt whereof is hereby acknowledged, and in further con-


sideration of the assumption on the part of the assignees herein-


after named of the obligations of these assignors under the Lease 


hereinafter referred to, do hereby assign, set over and deliver 


unto Tintic Standard Mining Company, of Salt Lake City, Utah; 


Nellie B. Mining Company, 'of Picher, Oklahoma; Hubert E. Howard, of 


Chicago, Illinois; Roy M. Jacobs, of Milwaukee, Wisconsin; and 


William M. Hayden, of New.York City, i'Jew York, that certain Mining 
Lease made and entered into as of January 1, 1950, between Andyck 
Corporation, a New York corporation, of Yonkers, New York, as party 
of the first part, and the undersigned Kay Todd and idward P. 


Scailon, of St. Paul, Minnesota, as parties of the second part, 


by which Lease the lessees are granted mining privileges for the 


period of fifty (50) years on the following described lands: 


Section Twenty-three (23), Township Forty-eight 
(48), Range Twenty-seven (27), Aitkin County, 
Minnesota. 


TO HAVE AND TO HOLD the same unto the said assignees, 
their successors and assigns, for the period until July 1, 1999. 


Dated at St. Paul, Minnesota, this .. day of October, 1951. 


IN PREbENCE oF: 
4	 7	 / 
A±. _________ 


As to Kay Todd and Sinclair 
H. Todd


1
-i


. 







I,,


/


&3L 
As to Edward P. Scallon and 


irrances Scallon


çJ 


STATE u1 MINNESOTA ) 
.53 


COUNTY 01' RAMSEY ) 


On this /f-	 day of October, 1951, before me, a 



Notary k'u.blic within and for said Cointy, persoLnally appeared 


Kay Todd and Sinclair H. Todd, his wife, and Edward P. Scaflon 


H	 and .'rances Scaflon, his wife, to me known to be thepersons 


H	 described in and who executed the foregoing instrument, and 


acknowledged that they executed the same as their free act and 


deed.


	


_	 H 
PIDIR J. MAVAZT 


!,P1e,Ra2fl.S7C4)UfltY, Mimi. 
pwL..lon Expires Apr. 26, 1957. 


k 
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Quit Ciiim Deed.	
.	 Form No 30.M	 Co.. Minneapoib, Miun. Corporstion to IndividuaL 	 •	 Minnesota Uniform Conve7andng Dh4nka (lIlt). 


tits 3hibenture, Made th	 .day	 19..P., 
between....................AnIdy 	 k...Corpr.ai 	 ............................................................................................ 


a corporation under the law8 of the State of 	 XP.k..........................................., party of the first part and 
wl.]	 the....U4td.... Tt...dornpany 


th?....W1.UP....Q. n1ru..s............................................. 
of the County of.... Ne.... .ThXk.................................................and State of..................XQ.k........................................................ 
parti.e.s........of the second part, 


tneedj,	 That the said party of the first part, in con.8ideration of the sum of 
..PQU'............tier...go.od.gd ....ble.. .ç.Q	 4erat..o.n---....



to it In hand paid by the said pa.rt...ies.... of the second part, the receipt whereof is hereby acknowledged, 

does rebj, Grant, Bargain,.Quitclaiin, and Convey unto the said part....i.e.s...:of the second part,...the.ir 


s a ?n.s, Forever, all the tract..S........or parcel....$....of land lying and being in the County of 
................................................ and State of Minnesota, described as follows, to-wit: 


All of Section Twenty-three (23), Township 
Forty-eight (48), Range Twenty-seven (27), 


Subject to mining lease dated January 1, 1950, 
made by said Andyck Corporation as lessor ,te 
Kay Todd and Edward P. Scallon, both of St. Paul, 
Minnesota, as lessees 


(This conveyance is not subject to revenue stamp taxes 
under Section 3492 Internal Revenue Code and regulation 
71, Sec. 113.84) 


o 1abe anb to toIb tbe 'arne, Together with all the hereditanients and appurtenances there-
unto belonging or in anywise appertaining, to the eald part....ia.a...of the second part,...the.ir.....cc.e.s so rs 
*jcrjpnd assigns, Forever.


n ctimonp bereof, The 8aid first party has caused these 
presents to be executed. in its corporate name by its.................................... 
President and its.........................&ec.r.e..taryand it8 Corporate seal to 
be hereunto affixed the day and year first above written. 


ANPYCK CQR?ORAT[ON 


..""....... ......... ..QUJLu.LLfJ.. .... 


In P,' ence of
	


Its.................................................' sident







NEW YORK 


	


tate 0	
',	 L 


Cou1nty of............... . J 


Onthte	 /	 cia	 19Q b 0 me a



rorrp u'aa7a 
to me peraórtaliy known, who, being each by me duly sworn...................did say that they are respectively 
the.....................................President and the.................................................................. of the corporation named in the 
foregoing instrument, and that the seal affixEd to said instrument L the corporate seal of said corporation, 
and that saUl instrument was signed and sealed be if of sa	 orathn aw $ty of ite Board 
of	 and. said......................and 


.............................................acknowled 	 said instrument to be the free act and deed uf said 
corporation..	


.


Xo	 Public 
Notary PibUc, s;::1 YQI;T County, 


Qualified in Queens County 


My .................. , 
Commission Lxpiru March áÔ, 182 
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LANDLORD'S SUBORDINATION AGREEMENT 


KNOW ALL MEN BY THESE PRESENTS: 


WHEREAS, the undersigned is the owner in fee simple of that certain parcel of groUnd in the 


county of __!L_	 -, State of Minnesota	 -, described in a 


certain Exploration Project Contract dated	 _, 1951, between 


The Utah -Construion Qgmpany and Associates 	 ,

Sub-• 
thq/Lessee of said property, and the United States of America; 


Now, THEREFORE, the undersigned, as Lessor of said property under lease dated ________ 


does by these presents subordinate all of his right, title, and interest 
under the provisions of said lease to the right, title, and interest of the United States of America 
under the provisions of said Exploration Project Contract, and agrees that the lien and claim of 
the United States of America under the provisions of said cOntract shall be prior to the under-
signed's rights to rentals or royalties under the terms of said lease; and. 


The undersigned further agrees that if said leasehold interest should be surrendered or if said 
lease should terminate at any time prior to the expiration of the rights of the United States of 
America under said Exploration çect Contract, the undersigned shall assume and does hereby 
assume all of the obligatios of t'Lessee under said Exploration Project Contract to make repay-
ment to' the United States of America according to the terms of said contract; and	 S 


The undersigned agrees to commit no act, nor assert any claim under judicial pcess or other-
wise that may contravene or conflict with the prior lien and claim of the United States of America 
under the provisions of said Exploration Project Contract. 


This undertaking and covenant shall bbinding upon the heirs, successors, and assigns of the 
undersigned. 


Dated this 6th
	


day of:;	 Agust	 , 19&J 


dward P. Scallon,
LESSEES 


Helen W. Benedict, Leland E. Stowell 
and the United States Trust Company 


•	 of New York, , as trustees under the 
will of John E. Andrus


OF FEE 


MV-Sn 


.
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EXPLOBAI0N 8UPERVISXON AND	 VERREAD EXPNS 


Superintendent $ :3,000	 L 
Geologist 2,400? 
Bookkeeper	 time 0O 
stenographer 800 
Labourers	 x 4. ma. 3,120 
?up Operators 3 z 10 days	 "' 600 
He1er	 3	 10 days 150 
Oftt4e	 S. 4W00. 
Field House 1,000 
Core BOXCS	 . . 1,500 
Bap1e Bags	 .	 .	 .	 .	 . .	 50 
Drying Equipment 150 
SampliAg	 ti.tipmeut	 .	 .	 . .r 100 
transit.	 ..	 . .	 . 
Office Supplies 100 
seat	 .. 150 
Light	 . 100 
'!elephone, re1sgraph	 Postage 4.00	 -' 
Automobile	 xpense 600 
Pui,ipig	 quipment 2,000 
Fuel 
Living	 11oanes


200 
2,40 


Payroll razes 1,100 
Insurance 100 
truck 1,000 
truck Driver 1,600 
Road Building (o County) 3,000 


26900 


Contingencies 2,700 


$ 296Oo
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XV	 VCRM MP 100 WITH ANSWERS 


V.	 .. F*M Mp1o3wrn4ANswERs 	 H 


VI	 ECP14ATXON COt4TVGT (E*U4 MP 200) 


•	 .	 .	 1.	 !XH'T	 ATM 


(a) GENERAL DESCRIPT ION 


(b) EXPLCRAT ION WC%K 


(c) PRO(E$S CHARTS 


(ii) MAP, CROSS $ECTXON, LOG 


(e) RÔMDRILLINGCORICT . 


(f) PROPOSALS. CR ERILLING ,CONTRT 


(9) p pcSC	 $'jjC3	 • 


(h) COPY (* U)1)ERLYIN(a LEASE 


(i) . ASSIGNME	 OP FEE. TO TRUSTEES 


•	 •	 . ( j ) A$SI1$E.N	 OF LEA$	 TO EMIUftS 
•	 •	


• (k):AS$IGNMENTOULEA$ET0UCOA 


•	 •.	 (1) $UE.1INATION PEEMENT. 


•	 (m) E?SEMENT •	 SI$.INATXCN BY 
•	 LEASEHOLDERS







EviOnceof a laz'geoccurrenc, of low grade manganese 


ore is presented in the foxi of logs of drilling operations 


carried out by three private agencesand..by the U.$,Bureau of 


Mines. It is shown that although a very large potential ore 


body may be inferred, ipxoper p.rcçdure during *uch of the drilling 


necessitates further substantiation of reserves before a large 


capital outlay is justifiable. 


A study of the logs and the map ndicates that the drilling 


of thirty diamond ore..dri1l bol•s according to the pattern 


established on the accoanying map will prove sufficient potential 


ore to justify the construction on the prcperty of a plarit'cspable 


of producing up to 2,0o0,oQo long ton wits of metal1rgical 


grade manganese oxide sinter 	 The sue ces of th. method proved 


by the U.S.ureeu of Mines during the Bureau's diamond coredrifling 


progr*, and the quest±onable character of churn drilling in this 


deposit defisit.ly dictates the us. of large si2• diamond core. 


drilling, using special precautions to obtain high core recovery. 


The indicated depths of overburden and mineralization necessitate 


an average hole depth of 400 feet, or a total hole fotag. of 12,000. 


Th. best proposal received from a reliable drilling firm bids 


a pric, of $10.00 p.r foot, or' a total of $120,000. Assaying 


and geological supervision costs bring the total requirement up







.	 to $1e8,400.00, of which the applicant is prepared to pay 25%, 


or $47,100.00 provided that the gov.rnrnent will match the 


applicant t s funds with 75%, or $141,300.00. 


UXOA Corporaticn control, through assignment of a 


mining lease, a manganese deposit in Section 23, T48N . R27W, 


M.tkin County, Minnesota. The property was explored for 


iron ore in 1914 by M.P.Botsford, and again in 1916 and 1917 by. 


the Crosby Exploration Company. Although both rnananes and tron 


were shown over a wide area, and in considerable depth,. the content 


was not of commercial importance, and the property lay dormant 


until the war depletion of iron ore reserves led M,A.Hanna Company, 


through its subsidiary, Hanna Coal and Ore Córpoation, to drill 


several more holes, this time using Mesabi techniques to yield 


more reliable information on amateriai. which •èhowed tendency 


to concentrate iron and manganese inthe hole through loss of fine 


gangue material. Again the esu1t showed material below shipping 


grade for manganiferous iron ore, but beneficiatin tests were 


carried out to determine whether a marketable concentrate could 


be made. This work demonstrated that manganese values could be 


built up to above 20% with a comparatively simple flow sheet, but 


iron values did not improve in the same ratio, and the work was 


discontinued.	 .	 .• . . 


During this period,, the U,S.Bureau of Mines, Region V, became 


nterosted.in the property asa.domestic source of manganese to 


supplement the importation of foreign ores....project was established, 


and funds were obtained for a drilling program, which. culminated 


the drl1ing of seven diamond core-drill holes during 1950.







Although good core recovery Was found to be very d'fficult, 


prcedure$ were established which achzeved this result, and the 


info*ation thus gathezed is to be considered the most reliable to date. 


A comparison with nearby churndrill holes putdownp.reviously 


confirmed the belief that high values found in many f the earlier 


•	 holes wermialejdlng, although those drilled by I{anna were found 


to be very close to the core-drill findings.	 enaficiatiori tests 


on the cores, done by this Metallurgical $ection of the U,S.Bureau 


•	 of Mines at. the Miversity of Minnesota confirmed previous work, 


and excellent recoveries of manganese were obtained when concentrating 


to 20-22% manganese..	 .	 .	 •.	 .. . 


Thà results of thts preliminary work were considered very 
encouraging and egion V set up a program for further work, to take 


place during the 1951 season. A change in the program for minerals 


development with the advent of the Defense Minerals Administration 


curtailed the funds availble for projects of.th±s sort ünde' 


Bureau auspices, and the project was not completed, 


In the meantime, a group interested in the Che*ico Manganese 


Technique, a now approach to the problem of utilization of domestic 


low grade ores, obtained an option on the property, and arranged 


for tests on samples of the material. This work was done by 


Battelle Memorial lnstitut*, and consisted of concentration to 


20% aenganese content, followed by leaching the concentrate, 


utilizing the Chemico Technique. The saip1e material, wich assayed 


4 manganese, consisted of cturn.rill slucage from the Hanna 


operation, and may be considered representative cf the ore body 


in the light of the core-drill findings. Theiesült of both the 


beneficiation tests and the leaching tests, with an overall 


recovery of 77% were extremely encouraging, and the program 


presented herewith was set up.
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FormM4O .	 .	 :	 •,	 .: 


. Us 841 iE?ARTMEN	 OF	 HE 
1FEN	 MINR&L	 A!MINI8BAf 101 


:	 : :	 .,.	 .	
GiAL	 CUNCAL	 A7A	 •• • ., • 


FO:R USE UNDR	 BZ 
TiFESE ?RODUCION	 CT OP 1950. 


14	 (a) The property will	 rocuce manganese oxide orø, which 
ri11 be gravity concentrated on the property. 	 Thj 


concentrate will, *n turn, be leached to provid* a 
high grade, high ptirity prodnet suitable for ferro-
manganese production. 


(b) The ore is high in iron, and effort	 xl) be made to 
recover this as an iron ore. 


2. The property is know only by Its description, s.etio* 
2, Township 48N, range 271.	 Operations to da	 have 
consisted of sampling by churn	 and diamond core 
drilling, and metallurgical testing, as cecribed betow. 
The total amount of churn-drilling is l4,36O feet aiid 
the tota' amount øf diamond core-drilling is 2,53 feet. 


*	 (a) The property is	 ot	 i ht	 rw ..h	 i Aitkin, Min-
nesota.	 The town, rhicn is t1e cQ1flt	 seat, is served 
by the Northern Pacific R&ilroad, 


(b) The property IS north-east of t1e Cuyuria lange iron 
ntining diatrict. 


(c)	 (d) The ore body lies In section 2	 tihi	 4N1 range 
21W, Altkin County, Minnesota. 


4. .	 (a) Applicant is •ngaged in an engineering prograi&eading 
to the production of a 20% gravity concentrate from 
which a 60% sintered manganese oxide will be prepared 
by a modified sulphur dioxide leaching process. 	 Con 
tinued. explorations will furnish addltion.ai technical 
data to be utilized In completing planl designs. 


(b) Applicant is the assignee of the lease, 


5. ProductIon is not yet under away, but is expecte4 to 
c oa,nc e within thirty months. 


6. Experience of the operatorsi 


The Utah Construction Coip*ny was organized in 1900, 
S and since. that tIie has engaged in beav 	 construction of 


all kinds, Including hydroelectric power projects, raIl 
roads, industrial plants, tu.nn*ls, shafts, and military 
installations of all kinds Including a complicated plant 
and installations for the chemical Warfare Deparsz.nt,







6.	 or & long time the Company ha8 been associated itith 
Cont. important nining companies in the pert'ortnce of mining 


arid stripping wprk for Xsunecott Copper "orporatiou, 
Pittsburg Coal Company, and later the Pittsburgh Consolidated 
Coal Company, C1orado Fue' *nd Iron Corporatton, Columbia 
Iron Mining Comps.i' (Gen.a Steel Company), and others. 


Xiortant achièenient$ of the company have been the con-
stziictiou of plant facilitieS for enrecatt Coppsr Corpor 
ation which included *melting works. electrolytic refining 
plant, power house, and a concentration plant IL The company 
successfully pert ozm4 he ensral contract fo construction 
of the major part of the hn,v* Iteel ?lant for the Defense 
Plant Corporation. Other pl&nt facilities built by the 
company are the design arid construction of zinc fuiing 
plant for American Smelting and Refining Company, a che. 
ica plant for Darco Corpoi'*tton, a cobsit refinery far 
Eow* øound Company, and similar projects for other mining 
companies.. 


Continuous maintenanot contractS are currently being per 
orrned for Gene'va Steel Company and the a1t take Refinery. 


Productixiof iron ore. from tah's.oirn iron mining property' 
near Cedar City Ut*h Is 150,000 to 2OO,0O1 tons per month, 
ore is being shipped to lCala*r $teel Company at Font*na, 
California, to Geneva steel Company at Geneva and Ironton, 
lYtah, to Carnegie Illinois Steel Company at Chicago and 
Pittsburg, to Inland teel• company at Chago and to others. 


In British Columbia the Company is opening a new open pit miu• 
which will be processed through a magnetic separator plant 
with a eapoity of 75,000 tons per month. 


Foley Brothers, Inc. of Bt. Paul, Miun. with aeTenty-fie 
years experience in the mining and construction fields has a 
wide know'edge and. experience in Minnesota conditions and ac-
tivities on the iron range, and haS 
performe4 construction work throughout the U. S., Canad*, and 
Alaska During the past 7 year* oley has operated the 
world t s largest open pit coal mine at Coistrip, Mont*na, 
currently producing about two millon tons of co1 annually. 
he firm has acted as const.ilttflt and operator for the go1rern-


merit of Xudia in connection with open pit mines northwest 
of Calcutta *nd other similar projects. 


7. (a)	 This property has been drilled, first for possible iron .ore, 
and later for manganese ore, by three independent orgsniz-


•	 attons The first explorations were riade by M. P. Botsford 
ot Crosby, Minri, in 1913 and by the Crosby Exploration 
Company in 1917. Later, in 1947, the L A. Hanna Coil and 
Ore Company put down a number of chur; drill boles, and as 
recently as the fall f 1950, the U,b. Bureau of Mines made







a. ier:tes of c.Uamona drlU holes.	 The logs of all o± these 
1o1es ere aai1ab1e, anct the *plit cores may be seen at 


:	 •	 : Begion *1! iieadquartera, U.8.B.L, Minneapoiis 	 Ntn. 


7.	 (a) 
Cont.


The asnganlfez'ous	 ateri*I on thi.s property appesra to be 
extensrve, and has been shown to be suseeDtible t 


: ficiation. 1y simple proedie*	 ,	 .	 .	 ,,	 . 


O:i) ihiIe thts property ni.y be considered contiguous 	 o the 
Cuytina Rtnge iron formation, it is distinct md eeptrs 
from the existing mines an	 +s reiioved frci the n*art 
mine	 r more than	 t1enty miles. 


(c) The prrrate reports which have been 'ilade on this property 
are coi!td•nti*. and. not immediately w rai1ab]e.	 All of the 
reports, however 1 are substantiated in al) respects by 
those of the	 Region V. 


8. See financial statement attaohed for offieera and d1rectors. 
The fire largest stockholders are: 


Allen I. Ciirlstensezt &	 : 
Carmen Christensen 
1 Montgomery Street 
Ban F?ancisco, California 


Thomas J. 1ee 
Ogden1 Utah 


cle* Hotel Company 
O'den, Utah 


E, 0, Iattis	 state 
% Ihepard (itch.fl 


j No, fledford DrLve 
Beverly Hills CaUfornia 


. L. & PhyUL Vattis 
2*0 Bush Street 
San Thantsco, California. 


, & 9. Se financial stateirent	 f The Utah Constructton CompazTy •	 •	 *	 • Foley	 rothera Inc. 
•	 C	 * fin1i	 StaMard Mining Company 


10. Operations have not. reached the. production stage. 


Ii. Proposed production is at the rate of 12,W0 L. T. per 24 
hrs. for 300 days	 er year.	 this tU1 yield 
l0,00O,OtO long ton units of manganes. per year. 


LZ.	 (a) The mineral body consists of bedded sedimentary deposits, 
conside?*bIy metamorphts.d arid lying in the form of eroded 
fold.ed beds covered by a1i.tiLuz some 150 feet thick. 
Trie mineral bed appears to vary- from 130 to 20 feet 
in thickne*,	 Assays have run from less than 1 	 to over 


%J4n, average minabi. iiatei'jaj is believed, to 	 nn 4	 JW	 The 1flierai cousi5t* 01 grainS of manganirerous 
m*teria3. of varying sized •*bedded in fine, dne clayey 
majerial.







.


12. (b) 1J.LB.L drilling log of	 /13f50, 4.itin Coirnty, M.tnn, 
See. Ret. 1072	 s referred to as substantiation, and & 
p*n	 f the drilling is attached. 


Mineral Eaimated tone% Mn. 	 otl Mn.	 Thtal recoYer-	 st, Cest 
___________	 cntent	 gLe long tons	 O'	 Odsr 


Indicated. 37SO0,00O X..3	 /4	 1,400 0OO 	 1,100000	 6f t	 'r. 
if 20% con-V 
centrate 


InferDed 23,700,000	 '	 880,000	 710,000 


13. 1t	 il1 be necessary to build about 	 to miles of accesS road 
from	 good county higlway. 	 A railroad spur about tn 
itiles long is required. 	 The entire area is perfectly flat 
and the cost of these accesl facilities 'would be at the 
minmtua for such	 ors. 


14 . Blind Lake, about	 00 acres in extent, i 	 about half a mile 
due north Of t	 north''est cors*r of the section, and could 
svpp1y all the water needed for beneficiation.	 There would 
be no sea*onal shortage. 


Power is available from the Mt!mesota ?ower and Light Co's 
grid, ithich is less than six ntiles distant.	 Th* rate for 
the estimated 20,000	 k	 required is under ]4/1n hr. 


16. Varying	 nuxbrs have been employed by pz'eviots intei'østs 
to conduct drilling operations.	 None i	 employed at present. 


17. There is no tiitprovement on the property. 


18. All conditions are believed to be described above. 


.







FIR$' £RA 


Form MF-lO3
U. S. DE?AI4ENT oFaE tNT.RIOR 
DFEN$ . MINERALS 1MINISRATIOL 


•	 AP?LICAI0N FOR : AI FOR N X-
?LORA.TION ?RO3?C ?TJESIJANT TO 
MINERAL ORDFR 5, TJND tEFENSE 


PEoDUCION AC OF 19O. 


. to	 ino]4ustr*, are answered in form l'tF-lOO, vhith is attach*d. 


6, Applicant is assignee of the leaSe. 


7, LeaSe is in good standing. A. copy of the greement is attached. 


. A financial statement is attached to form MF-iOO, which ac 
companies this application. 


9, Applicant is prepard. to invest $50,000.00 in the exploration 
pro1ect. Tts rim exceeds our share of the oit as detailed in 
question 2, and according to the provietonS of Sectien 9 of 


Mineral Order 5. •	 • •	 • 
•	 •.	 • 


10. (a) The ore body lieS in section 2 ?ownhip 4 N, range 27 vest, 
Aitkin Cotmty, Minresota. 


(b) Explorations are to be conducted over a considerabl* portion 
of the entire section. 


11.to 14, tnelusiie, are ansvered 	 form MP400. 


15. Mining viii be done from n Opifl pit, using poer hove1 loadizi 
and. truck haulage. A gravity concentrating plant is to be ereeted 
on the property, and the 20% concentr*t* produced will be leached 
by a modified suiphuD dioxide procesS, facilities for iicb Till 
be erected on the property. The 1aht!tg process ttirns ont a 
mangtn*Se content sintered oxide, which is suitable for pzoduetio* 
of fsrromaug*ne$*.	 • ••	 • •	 • • 


16 t, 1, iuclusi*, are answered in form MF1O0. 


19. The foregoing answers are believed to cover the pertinent facts. 


• •	 •	 •	 • The	 ploration 


• 20. xpiorations are to be eonducted for manganese, indications of 
which havø already b*n established by the drilling described 
previously. Th. deposit is believed to be a folded, bsU.d d-
posit, and is known to be of considerable thickness and extant. 
The ore contains manganese and Iron as oxike, together with 
sIlica and alumIna, which constItute the gangue







2],. It is estimated that about 30 holes shøuld be drilled to sUb-stantiate further the Deserve o mineral and to gain other in-
form*tion necessary to plan a mine. it s expected that this 
work can be completed within four months of couuencement. 
Tentative dri]4ing sectons are indicated en the plan which is 
attached, but it is expected that early findings will modify 
the plan as work progresses. 


22. This property was originally drIkd as a prospect for iron 
ore, owing to its position relative to the Cuyuna Range. Later 
exploration was made with the hope of developing a body of 
manganifez'ous iron ore. Xn the light of recent d*velopment of a process for leaching manganese, together with the iuscept-abiUtt of the ore t grasity concentration, the present program 
has been undertaken. Conbiderable ore is believed to exist, 
but the curr•nt exploration is necessary to justify large scale 
capital expenditure for development and production. The sub-
stantiation of this request lies in the drilling logs and 
metallurgical reports of work done on the ore. Photst*ti 
copies of such reports as are availabl, are attached to this applieatiort.


The Requzements and Costs 


23. It is anticipated that drilling Will be done under contract 
by firms engaged in doing this type of work in the iron 
ranges. stimates of costs are b*sed on recent experience of the U.S.$.M and the mining coianies operating in the area.
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FXRST DAfl	 Febriary 11, 1952 


.


EXPLORATION EXPENSE 


Drilli*g op1ete in 9 *onths 
12000 ft.	 X cere	 $10.00 $120,OOO.Q0" 


12" h.]. for water seasurei*ent 20,000.00' 


Assayi'9 c.*plet. in 10 months: 
30O saaples S $6.95 2,O.0O 


1200 s*1es* $1.70 2,40.(X) 


•	 GeO1oica1 supervsion'àfld .valuatióncQspl•t. 
in 12 .enths 7,200.00 


•	 Field office expense 


• 1635.; 
Overhead at 15% 24,575.00 


-	 i* 


$188,400.00 


Less 25% Private Funds 47,100.00 


(ovrn*ent's $har	 (DsEA) $141,300.00







FXRST DRAFT


L0TXQDt	 .ç•T qQTT 


it js pcposed to utilize .e supply. of loW qraO 
*anganiferous *atexial ocourriog on Section 23T48 R27W 
in. Aitkia County, Minnesota. The mineral apparently occurs in 
folded b*rd whose axis is approximately SW-U. Churn and 
diamond car. 4rilling indicato an ore body roughly rectangular, 
ao*t 10Q0 wide and from 50001 t. 60O0 long. The thickness 
of min.raUzati,n varies from j5Øt to 2%'. This indicates a 
tonnage of 62,OQQ,000. With an average content of manganes. of 
4% and an overall reco.ry of 7%, the reserve .xcseds 
100000OCO long tan units of manganese. 


Prliinary ore dressing work by thre independent 
laboratories demonstrates that greater than 10% manganese 
recovery is possibl, when concentrating 4.5% ore to %. 
There sh.u14 be no difficulty in achieving * similar result 
even with the grade of the ore falling to nearly 3%. This 
is du. to th. unusual characteristic of the for*ation wherein 
the gangue •xits chiefly as a very fine clay.y material 


O	 which nay be *ashed away, Further refinement is then effected 
by gravity separation 


The area is perfectly flat, and the overburden consists 
of sandy loan, clay, gravel and boulders to a depth of 150' over 
the entire ore body. Because of this thickness of overburden, 
open pit mining operations must be carried out on a larg. scale 
to be .ceaomioal. 


With a-preposed leaching plant desgned for a yearly 
production of l,00OQOO long ton units of manganese as a 60% 
manganese sinter, and assuming 350 working days pox' year in the 
leaching plant and 300 working day; in the nine, ore production 
would be 12,500 long tons per 24 hours, 


•	 Owing to the depth of oerburd.n, the only means of 
saling the or. has been through some 40 churn-drill hoos 
and 7 diamond core-drill holes. Th.se show the undoubted 
existence of an enormous quantity of potential ore but 
information on the actual quality of ore which could be mined 
and closer delineation of the ore body is needed, 


in order to p rove further the extent of the ore body 
it will be necessary to drill more holes. It is estimated that about 
30 more heløs should be drilled0







The plan calls for a period of about nine *onths for exploration. 


IQTZO j'rT 


Approxi**tOlY 30 holes are to be drilled to explore 
further the full extent of the ore body, and t* d.t.r*LM its 
li*its. Previous drilling indicates the apparent axis 
•f the ore body, and the drawing, which forms a part of Ixhibit 


shows a systs* of coss sections et up on 5 ft. centers, 
The holes are shown, to indicate where drillftt9 will. coenc., 
but the *ajoritY of the boles will be planned fre* the findings 
of preceding holeS. 


The drilling ie to be o•ndCt*d in a manner to provide 
maximum core rescYozy wider diffiCult conditions,







.


FetuaryU, 1952 


Pzifling coaplete 1.n 9 atentts 


12,,000 ft. MX	 oxe * $1O,QO $12O,o 
i.2M hole fer water seasuzeent, co1ete 


in 6 aonths 20j000 


Aseayin9 co*ple•te ' inIQ sonthi: I 
300 sa4fsi6.95 2,0*5 


l2	 ssples ó $1.70 2,O4 
Geological 6upez'vision and evaluation 


CO*plet* in 12 WOMbs 7,Q 
O Field office expense


r
163,825 


Overhead at 15% 


Less *5% Private	 unc1s 4,4OQ 
C1v,rrmentas shi	 (*A) $141, 300 


S
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Organize Staff 


Engage Contractors 


Negotiate for Utilities 


Exploration Drilling 


Geologic Studies 


Exploration Stripping 


Sample Mining 


Ore Dressing Research 


Pilot Milling 


Plant Equipment Procurement 


Mine Development 


Plant Construction 


Start-up 


Operation


Cuyuna Operation 
Months Elapsed Time from Date of Authorization 


0	 36	 9	 2	 15	 1821242730 
I	 I	 I	 I	 I	 1	 $	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I 


I


I 
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FOLEY BROTHERS. INC. 
CONSTRUCTORS 
NEW YORK BUILDING 


February U, 1952	 "


A	 '9 
Mr. Conrad Beardsley 
Chentetals Corporation 
1488 Madison Avenue 
New York 22, New York 


Dear Mr. Beardsley: 


In answer to your telephone requests regarding quotations upon 
which to base an estimate for work to be. done at Section ?3: 


A. Drill 12,000 Lin. Ft. of NX core hole, 30 holes @ 1400 ft. each, 
pull rods every 3 ft. to 5 ft., prices to be an inclusive. - 
Your requirement to have this work completed in a three monthst 
period, perhaps cannot be met due to previois commitments of 
the drilling companies. A better price may also be arrived 
at when final negotiating is' done. 


1. B. J. Lonear Company drill 12,000 LinFt. NX 
hole @ $12.50 per ft.	 $i5o,Ooo.00 


2. Adex Corporation drill 12,000 Lin.Ft. NX hole 
@ $11.50 per ft.	 $138,000.00 


3. Atkins-Walker Company drill 12,000 tin,Ft. 
NX hole @ $10.00 per ft. 	 $120,000.00



ii. Layfle-Minnesota Co. drill' 12,000 Lin..Ft. 
NX hole"@ $11.00 per 'ft. 	 '	 ' ,,$l3000.00 


B. Drill one churn drill hole to check water table and also allow 
a pump test to check on possibility Of lowering water .to allow 
stripping overburden necessary to get 2,000 cubic yards of ore 
inlieuofsinkingashaft.


-1, 


1. B. J. Lonear Company 150 Lin.Ft. @ $6.00 	 $ 900.00 6" 
2. Adex Corporation -.	 150 LinJt. @ 11.00'	 1,725.00 6" 
3. Atkins-Walker Company 150 Lin Ft. @ 8.00	 1,200.00 6" 
14. Lane.44innesota Co.	 150, Lin.Ft.	 20,000.00 12" 


Roads and snow removal addition]. • AllOw flood insurance.-


C. Power availability:	 .' 
An R.E.A. line of small power potential runs within l miles of 
the property (7200 volts Y phase). Minnesota Power & Light 
Company with headquarters at Little Falls, Minnesota, have a 
high line with about 100,000 volts capacity approximately four 
miles from the project.







FOLEY BROTHERS INC.
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Mr. Conrad Beardsley
	 February II, 192 


D. Testing of samples: 
Local testing laboratory is only capable of testing samples 
for manganese alone @ $l.7 per test. 
Lucius Pitkin & Co. of Fulton Street, New York,- with Dr. 
Bell as a contact and Ledou & Co. of New York with- Mr. 


•	 Bowden as a contact are two known laboratories of merit 
who are equipped to do' this work on a quantitative basis. 
Lerch Bros. Hibbing, Minnesota are another group who can 


•	 do a very good job, and they have quoted us. see attached 
sheet.	 .• 


E. Excavation for samples in lieu of a Shaft.	 •.. 
We do not believe a proper estimate of the cost of such an 
undertaking can be tan be given without further investigation. 	 , 
However, as mentioned to you over the telephone Thursday by 


•	 Mr. Sinclair, use of a $1.00 to $l.o per cubic yard will 	 '	 ' V 


•	 not hurt anything if no one is bound to this estimate. The frf 
Layne-'Ninnesota Co., who are experienced in the art of 
dewatering on the Iron Range, do not feel they. can give a 	 •-
firm price on this pertion of the work - un-watering - from 
the data avaiLao.L. 


F. As discussed between Mr. allen or Utah Construction Co. we 
of the engineering and construction division of the group 
are to be reimbursed for cash outlay 'and 	 oyt time 


•	 and expense plus a fee of iS of totai. expenditure. 


G. Some of. the costs we believe..the contractor servicing the 
job will incur are approximately $12,500.00. in a six months' 
period, which period will more than cover . the drilling time 
if all goes according to plan. contractor should be paid •• 


•	 a fee of 1S% of drilling price plus 15% of $12,500.00 if 
•	 you can arrange this with the Bureau of Mines organization. 


-	
• •S	


• 	 Yours very truly, 	
0 


JGP:l	 -	 •	 •	
•







DIAMOND ORLUNG


MINING ENGINEERS 
GNPAL OFFICE 


AND 9UPPLIS	
FOSNA" TOWER 


M INN .A 0 LIS 2, M INN S0TA


February	 1952 


Foley Brothera, Inc0 
New York Building 
St0 Paul 1, Minnesota 


Attentions Mr0 J G0 Poorca 


Gentlemen


Exploratory Diamond Core Drilling, Aitkin County, Minn. 


Based upon our telephone conversation of February 1, we are pleased to 
submit below proposal for your contemplated exploratory drilling program to be cal'-
ned out in Sections 23 and 27, 18-27, Aitkin County, Minnesota. 


We understand that the work as now planned will consist of the dni1lin 
of a series of vertical holes approximately LiOO feet in depth and comprising a 
minimum of 12,000 feet of drilling, and that all ledge material penetrated is to be 
dialnorKi core drilled preferably at NX size except in those cases where it is nece 
sary to reduce to BX or AX size as a means of completing the drill hole. 


For this work, we propose to furnish initially one Longyear dianx)I core 
drill unit complete together with the necessary accessory equipnent required to 
accomplish the work as now planned and, upon request, to fumish the second diamond 
core drill unit at such t4me as the second unit can be made available. We further 
propose to furnish all labor, powsr and equipuent al may be required to complete 
the performame of this work. We al. so propose to furnish competent drill crews so 
as to ore rate the drill and/or drills on single- or double-shift basis, depending 
upon the availability of competent drill operators. 


We will carry public liability insurance covering personal injury and prop-
erty damage; Workmen's Compensation, Old Age Benefit, Unemployment and any other 
insuranee on our employees reqi fred by state or federal laws; also, all-risk insur-. 
ance on the drilling equipnent protecting against loss by theft, fire, flood, 
land-slides and other similar hazards. Certificates shoitng the coverage referred to 
will be furnished if desired. 


Based upon the conditions as outlined above, we qi ote as follows: 


Overburden drilling, vertical holes only 
0 to 100' in depth, measured from the collar of the hole ..... $6.00 per ft. 



	


100 to 200'	 ditto	 ...... 6.75 " 


	


200 to 300'	 ..... 8.25 " "







Foley Brothers, Inc.	 February ) 1952 


Diamond core drilling 
o to 500' in depth, measured from the collar of the hole 


NX size, recovering core approximately 2 .1/8" in dieineter., l2.S0 per ft0



	


BX "	 ditto	 12.00 
AX	 0 00 1150 


It is agreed that reaming aix! casing operations; as required, will he car 
ned out at the sole expense of the Lonear Company, with the understandings, however, 
that the casing may be extracted by the Longyear Company and at its expense upon com= 
pletion of each drill hole. 


Building access roads to drill site, when required ......	 •• •Ooo	 7050 per hTo 


Drill hole survey teats •...... ........•s•...........o. ............... 6,00 


Delays for your convenience or for which you are responsible • ••,• .® 6.50 


It is understood that it will be necessary to drill one vertical hole to the 
bottom of the overburden for the purpose of securing certain information with regard 
to the elevation of the water table. We propose to drill this hole by standard wash= 
bore methods in which case it will be necessary t hat casing be carried down as the hole 
advanoes. In the application of this method, & 1 waterbearing strata ca be noted as 
the hole advices. It will not be possible, however, to carry out any pumping tests 
unless standard well fittings were furnished. The supply of such fittings, including 
pump or pumps, is not included as a part of this proposal. The size of pipe contemplated 
in the drilling, of this hole would be three..ihch. 


Based upon the foregoing, we quote asfollows: 


OveTburden drilling by wash.bore methods, as specified in the preceding paragraph 


0 to 100' in depth, measured from the collar of the hole ....... $ 7.00 per ft0



	


100 to 200'	 ditto	 ......, 8.50 


	


200 to 3OO	 ....... 10.00 


Core is to be turned over to your representative at the drill hole 'locations 
in receptacles furnished by you. 


Statements will be rendered as promptly as possible after the first of the 
month.


We appreciate the opportunity of considering this wozic and, should our pro 
posal be acceptable, we' are prepared to commence drilling operations within four weeks 
following official notice to proceed with the work. 


Yours very truly, 


E. J. LONG!EAR COMPANY 


ED: 
FOLEY BROTHERS, INC. 	 CONTRACT ttILLING DIVISION







ADEX 
CORPORATION 


CONTRACT DRILLING 


February 4, 1952 


ROBERT M. ADAMS. Presld.nt 


MALCOM M. ADAMS. M.n.g,


DULUTH a. MINNESOTA

lath Floor Fid.flty Building



Phon. 7-5033 


IRONTON, MINNESOTA 


Foley Brothers, Inc. 
900 New york Building 
St.Paul, IIinnesota 


Attention: iir. J. G. Poore 


Gentlemen: 


Subject: Re Section 25 and. 24 drilling. 


As per your phone request of February 1 and per our 
aiscussion tnis morning, we should like to submit a bid 
of ii,00 per foot for all the drilling, regaraless of 
deptn, type or locat.i.on. Adex Corporation will be re-
sponsible for orocuring its own water, its own moving, 
any delays due to breakdown of machinery or loss of hole. 
In adc4.ition, Adex wil. supply the six-inch casing to be 


•	 left in the gOund for pumping as referred to in your 
conversation.. 


Foley Brothers are to be responsible for all SPOttifltD 
of locations, directions as to when the hole should be 
pulled or continued. down, and the receiving of samples 
at the drill by their geologist. 


The price we quote, though it may appear high, is as 
stated. because there are requests for pulling core Sto 
5 feet whicn would. neccesitate many more hours of )ull-
ing than the usual ten-loot sample. Also the size of 
the hole makes the arilling operation harder. In addi-
tion extreme deotn, i.e. 400 feet increases tne cost of 
driling. 


We wish tu tnank you for the opportunity of submit-
ting a bid and. trust that if this price is acceptable 
you will auvise us shortly. 


Very truly yours, 


ADEX CQR?OFATION 


- 


•


	


	
Malcom M. Adams 


1i.iA:ct
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	 ATKINS -WALKER COMPANY 


DIAMOND AND CHURN DRILL CONTIIArons 
ALVORTB BUILDING 


DULUTH 2, MINN.


February 5, 1952 


Mr. 3. (. Poor, Manager 
'olcy ros., Inc0 
900 Mew York Building	 - 
$t.Paul, Minnesota 


Dear Sir:-


This letter confirms our telephoned quotation of rrces 
for your roposed drilling program in Section 2 3-T48N-R27w, Aitkin County, Minnesota. 


Prices are based on 12,000 feet of drilling, including approximately 4 ,5 00 feet of casing through over-burden, and 7,500 feet of i1X diamond core drilling in ledge. It will also be neces-
sary to case the soft portions of ledge to prevent contamination 
of sludge samples and to eliminate the possibi1it of caving 
material sticking the core barrel and rods in the hole 0 In the 6 
holes which we drilled for the U. S. Bureau of Mines in the latter 
part of 1950 , we found it necessary to blast down the casing after 
diamond arilling to depths ranging from 233' to 342'. These depths 
represent points at. which ledge material was hard. enough to support 
the weight of the casing and, of such character that it would not 
cave0 


•	 We have two hyd raulic-feed, heavy duty gas drills avail-
able for,thj work. We would operate on a double shift, basis to be-
gin with and increase to three shifts, if necessary, each shift 
working 4.8 hours per week.. We estimate that with'two shifts, the •	 work can be completed in about nine months, and with three shifts, 
it will require abou.t six months, not allowing for blizzards, flocds, 'storms, fire, etc.	 . 


Vie will do thic work at the following prices:



Drilling in surface -------------	 590 per ft. 
Churn drilling in ledge --------.	 7.50 " " •	 .	 Diamond drilling, NX coring, bits - - -	 10.00 " " 
Reaming for casing	 --------------------- 3.50 " "

Blasting down casing in ledge after 


diamond drilling --------------------250 fl Pt 


Due to the nature of the 1..ege in the area to he 
drilled, vie found that ledge could be cased satis-
factorily b.y "hltjp down1'.' The me t,hod of advancing 
ca sin: will be left to our judnent and determination0 


Cementing, if necessary, per 8-hr. shift 	 $6.00 
Water supply from distance of more than	 . '



500 feet ------------ -. - - - - - - - At cost, but,







Mr. . ( Poor	 -2-	 ..	 2/5/52 


not to exceed 25.0O per 8 .-hour shift, The 25.0O 
charge would provide a steam pump sta.tion which is - 
necessary for winter operati3n. As soon as above 
freezing weather prevails, cost would not exceed 5.O0 
per shift for gasoline pump station, plus cost of work 
on water lines exceeding 500 feet in length. If the 
drill holes are not spread out too much, this cost would 
be very small0 If it becomes necessary to haul water 
for dril]ing, this would be billed at our cost, How-
ever, it is not contemplated that this will be necessary0 


Building and rnaintenance of roads, and 
snow removal ------------------Cost 


If roads become impassable to crew owned transpor-
tation and it becomes necessary to transport crews in 
special equipment such as a Dodge Power Wagon or team of 
horses and wagon, such exDense will be billed at our cost0 
Tra.sportatinn by team and ;ragon would involve paying 
crews at least one hour wages to -cover one-half of their 
travel time. 


The area to be drilled has been known to be u1oode at 
times by high water. In case of flood, any da.r ages caused by high 
water to equipment would be reimbursed to us at our cost 0 Time 
during which drills are down because of flood will he naid for at 
the rate of . 22.00 per shift (3 men at 4.00 each per shift, and 
equipxent. rental at $10.00 per shift). 


Casing left in a hole will be billed for at our cost of 
renla cement0 


In case of long or difficult moves requiring more than 
three shifts from the time of beginning to pull casing, until the 
time drilling is begun at the next hole, such additional time will 
he ch2rgcd at the rate of 8.00 per hour. 


Invoices will be prepared at the end of each month and 
submitted by the 10th of the following month. 


The conditions of this proposal are Subject to continued 
availability of labor, materials, and suplies, and are based on 
presently effective wages and prices. Any industry-wide increases 
in wages will be reflected in a correspondin increase in the prices 
of this proposal.


Very truly yours, 


AflflTS-WAU(ER C0MPA1Y-


i-ICV1:ICE	 Vice-Prisident







ATKINS -WALKER COMPANY 
DIAMOND AND CHURN DRILL CONTRACTORS	 • 


.	 ALWORTH BUILDING	 .	 '\j/f ,JA 
DULUTH 2, MINN.


February 7, 1952 


Foley Bros., Inc. 
900 New York Building 
St. Paul, Minnesota 


Gentlemen:-	 Attn: Mr.3. G. Poor, Manager 


Referring to our proposal dated February 5th covering the drill-
ing in Section 23 north of Aitkin, Minnesota, we overlooked one item 
which is generally understood in our contracts with the Mining Corn-. 
panies, i.e., that the Mining Company furnishes core boxes for storing 
core samples and cloth sacks for holding dried sludge samples. Some of 
the companies even prefer to furnish their own sludge settling tanks. 
If you do not choose to furnish sludge settling tanks, we will furnish 
them without cost to you. 


We can also furnish cloth sample sacks and wooden core boxes, 
but we will have to ch8rge you for these items at our cost. We esti-
mate tht core storage boxes for NX core will cost about l5 to 20 per 
foot of core for boxes holding 20 feet of core in eight 2k-ft . sections 
or four 5-ft. sections. An order for core boxes to take care of as 
much as 7,500 feet of core might possibly bring the cost down to about 


• l0 per foot. 


•


	


	 Cloth sample sacks cost about 30 to 6o each, depending on the 
size. It is customary to store one 5-ft. sludge sample per sack. Dried 
samples in cloth sacks can be transferred to paper sacks in the labora-
tory and the cloth sacks can be used over again many times so that the 
ultimate cost would be very small.. 


One other item which we omitted from our proposal and wish to 
•	 add thereto, reads as follows: 


Delays caused by Mining Company or its 
representatives. ---------------$7.00 per hour 


This last provision for delay time is intended to cover delays 
in providing drill hole locations and any other temporary work stoppage 
ordered for the convenience of the Mining Company while awaiting orders, 
etc. It Is seldom that such a charge Is necessary. 


Very truly yours, 


ATKINS-WALKER C(PANY 


HCW:MCB	 •	 •
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S'TAeLI9HEo 892 


LERCH BROTHERS INcORPORATED 
. MINNESOTA LABORATORIES	 THE IRON ORE CHEMISTS	 MINNESOTA LABORATORIES 


EMBARRASS MINE	 HAWKINS MINE 
CORSICA MINE	 CONSULTING SERVICE-MINNESOTA AND ONTARIO	 HI1L.ANNEX MINE 
VIRGINIA	 DANUBE MINE 
ALBANY MINE	 GENERAL OFFICES	 CROSBY 
HIBBING (Special)	 SPRING VALLEY MINE 
SCRANTON MINE	 CORNER N. ATM AVE. W. AMO GRANT STREET MAHONING MINE	 CANADIAN LABORATORY 



MAIL ADDRESS - P. 0. BOX 810 BENNETT MINE	 STEEP ROCK LAKE. ONT. 


HIBBING,MINNESOTA. 
February 6, 1952 


Foley Brothers, Inc. 
900 New York Bldg. 
St. Paul 1, Minnesota


Attn: Mr. J. G. Poore 


Gentlemen:


In confirming our telephone conversation of February 5, 
1952, we are pleased to quote the following. 


When your samples can be handled in the usual Mesaba Range 
Method of analyses we can quote you a flat charge of $1.00 per determination 
for each iron, phosphorous, manganese, and silica analysis. For the 
determination of lime (CaO) and magnesia (MgO) we quote you a flat rate 
of l.25 per determination. For sodium (Na) and potassium (K) we quote 
you a price of $4.00 per determination. Our rates vary according to the 
quantity of determinations analyzed for a customer during the fiscal year 
from December 22nd to the following Decenber 21st. If you should favor 
us with more than 100 determinations for this period of time we then 
would charge you at the rate of $.90 per determination. It is our 
practice to bill our customers, whose number of determinations is small, 
at the l.00 rate per determination, and then at the end of the fiscal 
year, issue them a credit in the form of cash, according to our 
quantity discount schedule. Our quantity discount schedule is as follows: 


Less than 100 determinations per year 	 4l.0O 
101	 to 500 determinations per year 	 .90 
501	 to 1000 determinations per year 	 .85709 
100]. to 2000 determinations per ;ear 	 .84709 


There is no discount for quantities of determinations of lime, 
magnesia, sodium or potassium. 


We are confident that we can give you satisfactory service out 
of our Crosby Laboratory which is only a few miles from Aitkin. We hope 
that we may include you as one.of our customers. 


Sincerely, 


Sander G. Lawrence 
Vice President	 .-


OVER FIFTY.NINE YEARS OF SERVICE







TWIN CITY TESTUG AND 
ENGINEERING LABORATORY 


CHEMICAL a PHY$ICALTE$T8 • INSPECTIONS S RESEARCH 


CHARLES W. Rrrzius 


PASTNZS 


JOHN F. GusLAsoN

PARTNZR 


S.


. 


.


2440 FRANKLIN AVENUE
	


NESTOR 4074 


S iOad w4, 


February 6, 1952 


r. J. G. Foore, 
Fo1oy Brothers Construction Company, 
900 Now York uilding, 
St. Peul, innesote. 


Dear r. Poore: 


This will confirm our telephone conversation on Febru-
ary 5th ccncerning our fees for the analysis of manganese ore 
cores for the determination of manganese, and every fifth 
sample the determination of manganese, iron, calcium oxide (lime) 
magnesium, sodium, potassium and carbonate. 


I wish to advise at this time that we can only run the 
samples for mo.nanôse content. Cur fee for this determination 
would be aproximateiy l.75 per sample, which would include 
the preparetion of the sarple for analysis. The above quotation 
Ic :;ubject to rn adjustment when we know the type of ore (mineral 
cotituenc). 


In accordance with our conversation, I would reccmmond 
the fo11cing laboratories to do all of the ore analysis, or 
the part which we arc not able to do: 


Lucius Pitkin, Inc. 
47 Fulton Street, 
New York 7, N. Y. 


Ldoux and Company, 
155 Avenue of the Americas, 
New York 13, N. Y.


Very truly yours, 


T'7IN CITY TESTING AND 
ENGINEING LAB0RAT0R 


Alhert . Holler 
ACH:LJ	 Director, Chemistry Division 


AG A MUTUAL PROTECTION TO CLIENTS. THE PUELIC AND OU**IE.VES, ALL. RORS ARE SIAMITTED AS THE CONPIRSNTIAL PROPERTY OP CLIENTS. AND AUTIIORI.. 
ZAVCON FOR PUILICATION OF STATEMENTS. CONCLUSIONS OR ENTRACTS PROM OR RIGARDINS OUR RDORTS IS RUERVER PENDING OUR WRITTEN APPROVAL.















.


QLLUL1 


ALI. Mt Y THUE PR$EHT$I TPat WHZtEA$, th 
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thirty (Y) days tbaretttar tthirt wtic to tes*Ye fre the opttQnd 
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p•ttø arti** t th. fo owtri; adr*sse$ Gt 4t siash othu 


	


ies es ny of th	 rti y	 tU to ttt d$9tate. 


	


y To,	 rst tir4 nki1ifl 
st, su1 1, Mthnsst. 


$sj1a 1 137 t. th 


	


t Psuil.	 rsota 
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Huh*tt E. Howard 
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(Th	 J.sk Eri*	 t th* dt*	 1; 37I? 'ror' *hit sh*v	 bt sut	 'r;r j	 V4 •h*s Wttc r4ts in .ric* 'f 
h'^v,	 yt&tn h; it	 th c tzy nt &thvt	 n t	 yJti yJ 


nvr b	 thn th b*	 ttUsh it tha f*t. 9eilbq


Th,	 rr* frV	 to 
iLL , iJ, t1i	 t. th,	 LçnD: ir uttrLy Lr&t	 sztz •t th# 3t c y	 ii,, '¼i.1.r ind	 .ry in a ci y r, ii*imutj nru1 ry ty im th	 nu*t t t dl	 zn b4t't*tØ tø sus* of $2O'COO irt t tht*u	 nu	 o'y Lty *d	 to Mdyk Cr,ut4tnJ	 ev r th t U	 y one yr t e?ø yLt.;	 th	 tu ily t'itn.4 nd z*.. td	 iI$e4j	 sont iø •e* of st ,st bUand nnw1 in&a	 y1ty, th4 n4 in sash $ebe the i**unt *1 e*h us.a	 y b	 i€. y 


prt y*.nt *n such y1ty s s y	 ru. h th t •V4r	 -ev th, sttu1 t*d	 LMtmu, y4ty ft skid y.mr, 


ml *L***	 hi th sPL1 b.so*. .ntUt,d C . tiLt	 tt*t øy.'iti,t	 pu to t 1Ø4y$ C*rp.z:+4o
t},*t*nt Gf.fl$i*i* xuy4tt.s w.tof*'. pId by th At$stg*oz'$ tG A*dyck	 p.uon they will un .tUn •uh cr'dtt	 to the MsLj*rs the 4.unts so c dttcd b ey et r,Lrs.,.nt nd







as further sensii.rst&.n for this ntrct of Msrtnent, . . . 
.	 At th* *tø .f thts Møignmimt t* Aut9mrs ar• .ntitt.d to crdtts 


f*! $*V1$*• r*ya1ty pstd ta Mdyck C*p.att* in th. *ount of 
*i**flU	


I4h z* 'burs*i**rt ti thus 
rorr.	 . 


0	


. 


	


Tb.	 her*by &sea tt ay t the	 •t nuhUc 
tever r'1ty te r t)*z **øø*.ftt r*y b X*ried 


por	 ;;(f4 t3	 Asi*	 tt *1WLt	 t 


	


j ts *trc	 aec oi	 such 't*s sn •s.esets adeb 


	


undN'.	 that the Asstgno.s	 * 
tberty te oonte$t in tM our'e	 othew1e the Y,Iidtty of ny 


Such *x Lefni try *11 be r.qtxed *. py ird discharge the sa., 
upot the eoatttLon, howev' , t'at they SM I 1. net pu*tt or stt fer 
the said pz'*dses or	 & ntne theon to bfr ioLd at uy ttiie 
:fr eny of suc? tXts, 


The Asin*es sçxee to iurnish to thi Aesinxs at the tta&. 
spi1tei in $ai	 thi,'ct	 porti	 ,x1rtir'P,	 ning

pestioAs, s*ørt r'd r. tr&t •ts requtr+d to b. frnishød to 


AndycK nrr'i'tn inr mhs Thn (1 ) 1svn (U), Tv1v* (12), 
end irtn (U)	 td 


The Assiquis of thoir *9.xt* haA at eU iF.s havi the 
rht to enter *on * $d ids r wn ny thsi 1.nøs upon which ore 
fros the Leased pr*mt*es srU be stockpi*d z' treeted 1x' the tUt ose 
,f ebservtng the amnner f ndXtn said ze srd tøett sa*, anc to 
sh.ek its uuitLty and uity, t n j 
with the OJ*tQn$	 t isi ta; id me	 &gnoes are. to 
rUsh the Msirrs with st*mh additionaà inir,*tion from tim. t* time 
as uey bc	 rty r este	 zin aw mit•ts ertininq to the 
mining, tretusnt	 eid	 f the pr.. 


Ms'jnors agree th ? the As çnes sheU have th right to ssin this ntat sad to *ubi.t said lands for aU the purposes 
1 said mLninq lens., 0! t* c*ntrat with ther$ to ep*rite rny s4ne or mines on 


,i4 Lands, but o sstgnm.nt of their rights by the Msigness shall 
reLieve them of 'their ob1iatie heren4er unless and wtt1 5wh 
assignment shaLt hv* been approved in *ritin b-i these Mstgnors, 


Th *sstgnors .gr*e tht the Assiqvtoes not being in efu1t 
hereunder may terinte this ontr;ci of Assiqnent an the .stte







O	
h.r.by grknta4 Oh t 'ast d&y of s* qu*ttry p.td In arty 
by gLLa t* thØ A 19nC	 itt.t tati. r t (	 $4 jØ 
d ,ot L.0 th sty (6) ds,s prto ti th •f*ctiv dt* *f 
suCh $UDD*WT, rø by p&r tø th*	 çrior tr tv 1tit f 


uh	 4*tton	 ih.t tsr høv .te'4 to thes th.r, 
etk*	 thu ot ut*z nd by Dr&rM$Dg sU the 


..unti 4	 nft 4	 U.. tho cenditin h,mof on 
t pert o th	 t h	 nd ad ,b,rv*d w t the 


such	 1 rL tin$	 'f 
nd	 rr 1,it .,c	 t t'n, bjtittfl* 


of the AssLn's t uy	 ciir 


•	 utt by th Asi'n*e$ t* Ct7Ct ?f 
.i	 J	 , U	 :e	 ' itt (&) i' s' 


I*'U*I	 i t	 UJ.t i VVø* 44attQr$ W1LC	 e sabjet 


tt zbitrtt	 '	 t	 *, ;vt1 'r i	 iny the 
th t.z	 .ttn shtL t be a f,ttv intU sixty (40) ys ft.r 
fict	 t*7 rtiør tt	 fut xtats, bhu4d t)e cmi*s*d d,tuit 
tnyotv th* ynt	 n.y	 thet t' s gfl$ 
NY th	 eurt '	 t*t	 sae airit).y b	 cri5n4 
thit th •wtt *3i	 s not dueth the Asstqnør* shi t.tbtzr$* 
tt* ,	 rts	 r th* rrtmt ,e pS '1.t) 1rtzt ,t tw rmte o? 1 


per nnu rf tt tI tt	 I* I	 'w tmt, v' 
shU r*t	 Fcttv4, 1 t''.	 titt tt	 e'	 n't 
(6	 4 y s	 •Ltj ntii .* ibv' prvid	 •*# t t* #xt*nt 


• tkt4t it CMet b	 'd b p	 if	 ft*sin*e* sh*U pey 
(	 es fr t'utt	 t*z*1t	 h	 rbttr tr$ i*tc Sixty (6i) 


ttr 4%t	 *t&rtth; ttn	 J th	 vs!t	 ti. titivtrnCy, tmck. 
r	 uf ti o ny ot te 1ssiy.s, or shutd 


•x4CMttOR *:$t 41th*t t 	 Of thS r*nth U*tLIft 	 ?O OZE *hU 
thsnftr ) r#	 * aid 1tr u 


•	 •cur&ty	 cut%1b4 ti	 • 


	


• •	 it0	 4t or cXi.	 it 
at th tor :	 th	 ro* Mdy C*	 •tti%, *vtttted *t Pr 
sitted ta ,*tst W he Atns høru'sder, rd s.t n1yc	 itt.n 
sh*11 tve jtic to th A tnc'$ . c* t	 t.rrdri*tton of	 id i.etse

urd th rovirs th*reoI, t $i Assino$ h.r.bv xt.s*Iy 


to tis t, rLht to	 o4 suCh s*uLt s s to 
* fltAtfl amid 1'	 i	 d stntng	 un i0th9 s' snU. hive *the 
tç't t cçp	 tnst thc ACCount	 th Asi9nee* 41 ss sf ;ry 
id ut t;t	 ex•nsos, attty •f,os, ar4 •y otier oatb 


wh$ch they staU hV. borno in CoftnctiDn therøwitt, whh aomt 


	


b	 •eti*e	 pDbI*Ir shU bs ttrast •t the rets 
of	 er uvuia tr t tiu tht the w were atd by the Asstors 


•	 untU the date f pynt.• Untit r.pyrnent is t*dS su*h sums U 
• be seCd bc	 tnors by iisn •t$ retnfter


XP.tiP 


Upon the tersintion ef thLs	 of ssnant in iy







masner nd for ny us.	 th. 6i9rwss sh4I picb1, 
surierd•r a Id Lends t the sstgnors,	 d being in d,(ut h,z'eunder 

shall have lixty (6')) dcs ft.r such t.rmtnt1,ri in whLh to res.v, 
all •ngth.s, to*l .s, .chinry, ri1rd t:zcs. fra.s etrctu.ras 
and otnar chetteàs	 t pLce 4 by thi esic, nes	 siiI pr.is

but sh*U not *v* the rlg1t to t*w r tpir any sisports pLaced 
s th.KAss*wss	 s*tdzsHga* In any Ama or ony ttb*r or 


work necessary tG t u$	 int*ivc, v t shafts or •iroch,* 
t such sin., :i ;:E%V tt	 tt*in, flnt to toair the stbtUty 
f ifly •Uh	 un w jC11 


	


Th.	 r, i?t th	 t9rs	 k U tL,a 
isvs	 U.n wr 41 ,r di tr	 i' )s d 


t	 t:r't' t	 vt tioof trtJ 't	 *	 s	 1 've h'ø	 ctulXj 
•tpd swy fro	 i Lrn'a or tro t	 c• of traatert if tr*ted 
oU uid	 ,nJ	 uvL	 chinty t 1*it M ersnil 
Chstti1t. Sf thø ( 5$I9P *$ Whieb	 *I $id L*n	 * N;cur1ty for 
t	 py'nt ef	 t'ies, ')Z *tPr tL&in	 uisj	 rsui1z 


d that becoat.	 'mbl& er,ner, wt1ch lien tuy br* enforced g.tast 
suh rvrtr n	 wie:	 ch*i o 'ci	 1e 3nf)ced 4çoinst *uch	 *rty in 1k	 rnsr	 tt * tjaq* liens *ay be 
enforced uraer .	 S t, of Mtnres,t, it *tth ccse 


provided, 


S	 ?r'	 rroM	 ntrvrsy tiri	 prtt'*t hereto 
b'	 4 L ,tit tn 1j% thc	 at Jt 


	


vid fox, ir	 q:h O	 e.cn .flyck Co	 2. tin ' td t'eee #.siç rs.	 n the rplic4ttOn Qf thee ?t tLin; t'ti s 
p z'	 The Assiçpi rs nd Msi4n e$	 .	 th c>it tons of 
the :es,ecttv £..sor	 cfid t t t'	 niy	 Crp rticn 
Lss &nti ft 2L$l t.hs P Vtons at	 td	 s;x.	 re inrpritd 
her1n b	 th	 •ca thugh uUy at fo't t this tnt0 


As f te intrsts f th As gnorstn this Cortrct of 
Asstnint, thr 4* hereby ieçleie twt they are •ch te o*nrs of an 
undtvjdd ihalf tnt.rsst in the is.b,i4 hezeb assied and tiut 
unless written s*sttc. is giVen to the contrry, p4y*nt ,f roy4ty is 
to be aa4* t', thes i, tb.*t opotjon 


As fr the interests èfth	 stgn,.s in this Contract of 
,iasi9ne.nt, they do hereby decar. that they t.aø the føilewi.ng 
undivided iritereststh,r.Ins 


iint	 tndr* 4ntn Copny, i 't*ethird nt.restj 


3. inin9 Ciapony,	 thir is't.r.st; 


, 4ow.rd, son..n.thth Lnt.,est 


/	 L,	 datz, a onsntnth tnter.t and 
. Yen , eneninth interest







•
Any nt1i t *	 •UfltZ	 b* tnrttin snd 


s#t y	 tt drsd r,sectv.ty s foi1ows 


t$d.	 fizst t;nL 1?nk RuiIdir. 
to	 . 


pt4 


Tt	 ;nt• tnirçi 
k* 4t7p th 


	


41Ue	 it9 Cfl4V

;h3r 


4	 3i rd, 


.
L.	 it1u 


.	 y'*ri 4.8 dtn AVflV*, 


	


22	 ik. 


A•'	 '4.LItS th$1	 t T84d	 flI)1 f ;dD* hj1? r'ttfy 
the tttS ilL	 ',t4n t t':' t eUci.


L4 
Th	 rtts, rk1ttins	 in.Ms rli.th c nttnød 


stuLt tnur• t.	 -,fi4 i.	 b	 1iqto,'y upti' te Mire, prsoi 
sucsorE nd	 ni	 th r .irtts her,to, nd th* 


ruø itt i 


IH T.STcY	 t	 rtts	 i,tij h:v	 cut4 
this r.oment * of th	 v nd ye	 'itt.n. 


(To b •*cttt.d d	 h t* nflitCtLn pti.$) 


•







EXaIT 1 


La441wLI'MM 
Th1$ A(EIENT, *d* 4td *nt4cr* tnt s	 t1 ist diyof 


1nu ry,	 b	 d b.tw.en NYQ( X	 Hsw York Cerp.r.4i*n, of Yonks*i', $*w York, as arty f th* first x't, hsreirtt.r cJ,iod th. 
L*taor	 nd t(AY TuL*J, C t0 ui, M1nnssot, ni C*D . SCALL N, of 



St. PuL, M.tnesot, rtiss f th. s•ctd prt, hor.tnaft•r cLX.d tha 


The Lesior herohy reresants tht it is irtr.d snd believes 
that t the d4te hereof it t *e11 seized f the fU*in9 döscrLbd ]1.nd, hasein*fter	 tti. ia ed	 jses1, situtd in Aitkin Centy, Ntnn.iotrn, vizi 


of $.tior entythr.e (23), ownship Forty..i9ht (48),	 Iw*i%tywsOVen (27). 
bt*t it t distinctiy dertood that the 4,.eor .rkss no wsrnties wh*t 
oVer with Z4pICt tc thct titia to $3id reMses, •xct?t tht it has not 
aad*. done or executed ny 4et watisv	 h.r.by s4i' e*iises uy be •n 


S
in consid.riti*vi cf the un	 Dñir ($Lo) t it in hind pid by £iss•os, the rac*Lpt ru sufftciuisi o thich is hereby cknowieded nd in further iunsiartion b Lesseas of the cuYen4nts ad conditions herein contthsd to be kept and p•rferned b thas, nd in further ionsidertLon of h. iayent of a Th.gsnd one Huadxd Thirty.stx DoUfrs and Ntaetythr.. 


Cents $l43,93) by Lesees to Les	 Lessor does hereby l..* t the 
Lessees the l.cs.d pranises for the torn f fifty (SQ) y.rs frtn and aft.: the date hereof unles this aqreent is •erlior ttmin*tod in accerdnce 
with the -irayisL*s hereof, with U s*rfce ri9hts, *nd aloe sill rights to ax lox, for, develop, in*, by o;n it or' un4trgrand z*thods *x both, 
treat and z*ioV* all iron ore, e gnifereus use ore, •ili*ous ore and thar eras. netls and e*tuj4, found th*rtn and thereon, 


To HAVE A$D T RL said lands to. the i.sse*s fo and during 
said tore uori dondition thst the Lsses.shiUw.lr%d truly p.rfore, kee' nd observe each and every of the coYeents, 9r..eonts. and condi. 
ties horeinafter contained nd en the pert f the Lessees to be erforii. 
.d, be,t or observed, 


.
it nay prcm to . be cc ontcelly f.siblø to dry or. free sdd 


lands or t<. concentrate it, r t tra.t it in some ther nannn4 therefore 
Lessor hereby agrees th4 Le*s sttU )aYe the right t this option to 
dry wash, screen ox ot er wis* tr03t ny of *ih e, nd th*t tK. royalty 
h.ain oreyided fez *h , at to any ore thus trie, ccruo on tn, 


/







• roduet of such tr.*i.nt and not n the crude ore before such tretm.nt 
Such treatnent øf ore rny be coducted br Le*cees either on said Lrn(s or 
01% other inds in th* vicinity avai3bI. for the instiLatton of a o1nt 
sdaptsd to such ;'urpose, rovtde'1 tht the Ltsees shU first obtain the 


. fee tttl* to such othez 1nds or such ' ie ec thereo* iht the lien nd ztqhts of	 y	 y	 reiovc thereto sh4I be fuLLy ressrved nd 
protected to the s me extent is thought shuch ore hd reastnod on s$d 1isds. 
fly ore reroved from the I, d vxei4 see to .ny 'ther 13nd5 for the urese 


of trettn9 the sae shi1i not be deesed to be tined rtd removed fxc s4d 
Lnds so s t cue. the xy Lty thereon t ac-rue, 'nd such roy4l tV 5h411 
not accrue until the r'duct r concarntr te rssultnq from such treatment 
shaLL be acti4iy shi ?Sd from the a! cm c trtuent to market, In the 
event Lessees sh IL erect on the Ieud prenises 	 i*nt fur the tre'tment 
of ore mtndd therefrom, theyshil hv. the riht tQ treat in such plant ore 
mined	 removed fx'e titt 1tnd*, Ore ineci from th* !esed preteei and 
thu roduct of sny trestu,nt thereof shELL be kipt $*prMte and apart from 
41 ether ores aM or. concentrtss, until the or. froi the 1es*d r*mis.s 
sheLL have been iv.tghed or royty b* b.n ' id thereon, and all ezid tpsza 
&*tins shall be conducted and completed within A x**sntb1e length of time, 
In C 'e such treatment sh&Ll be conducted en the l.e.d orsatses, Lessees 
agree that any refus. ox' wt. arising from such tx. tment sh1i be so de. 
estted as not to intfro øtth the (utute opex'tin of ny trte o mines 


oi the iased retses. Leees gres to conduct th washing, screening or other treatitent of ny such ore in a good and workmnlik. manner &nd accozring 
to good engineering rct.%ee n* s.unJ busi*ss. judgment and so s not 
to cuse ny greater w ;te of *uch ore then is nec.sry to ren•r th. ore 
croduct r corzsustr:. ta thereof aexchntbte and of proex' composition nd 
cturct,z for succesfuI nd economic I furnce use, r't4 th t they i1l us. in any such tr,itnent rer echinery nd	 t th t end, 


.


The	 sees ,reby t.ven*nt md x'ai tt they wUJ on the Oth dy of April, Jt4y October std Jnuary In e'ch year 4urin the .riod this 
Løse shell continue in foc., y to the 1.. soz' for II iron ore, Manganese 
ore 3nd mangnU.rous oz'e or concentrt.s thr,of Mned nc mov.d from 
ls*s.d premises nd shi;ed to rk.t durinç th three aonths precddtng the first thy of the ont in whic	 yEent is to be ire s aforeeid, a b410

r,ya1ty zt the Ste of twnty.two nd ..h1f cents ($) er qroa ton of 
2,240 unds of ore so x'uvtd nd hi,ped, 


2rovided, howevør, tht when the •F.o.b. tine ric. of M.sbi Non 
$øemør re avergtng 5l.% iron ntur4 is in •*css of $3.75 .r toe, the 
xoy4ti.s h.r•tn ttpu1 td shall be tncr.as*4 by ten .r cent (10%) of the 
•XC*l$ over $373, As u!ed herein, the 'pLished L4k* Erie Price' is that 
rtce pnerI1y mcognizd.. by' th. iron ore trade, or If no such pric• is pub 


lished snc rec gniz.d, e ne the vmg. mrket .xice 'ez' tonfar ores of the 
kind	 grd. corresponding to the present Meebi Non.s seer grad. sold 
for d.ltvry t take Isle ports during the s.son of Yigtion current at 
the tim, of ebteent for the then current ssso's s-Xe nd delivery by the 
princip 1 dal*rs in such ore. To fix the f,o.b, mine price there sh11 b• 
dedvited from such 'published Lke Iris price' i1 chrg.s from mm. to 
Lake Erie orts r.hish are incLuded in such ''lish.d Lake Iris price' under 
the then current se*Gn's ore *4* contracts, th decuetion for the year 


.







194$ being


Upø.D Lake Li1 Fuight	 ; LO 
3% Tr*n*orttjc,, Tx O76 
Iki Fr.ight 


.	 3% Trtnsiort tin Tsc 
tJrUdinq Chxe (HoAt 


Rfl	 f 'Yej 
3% T	 Tx 
Axtitrir _______


Provided 0 hoi.ey4,X, 'iflythtitg herein to the cntr*ry notwithstdj, the r*yilty psyb, uder ti"ts 1øs• ah4i nver , issi thtn the s4d r*t. of t$it.two •nd on..kdf cents (25$) oe qirø tn f 4O pounds of ore. 


The Lessees Urthex ap'o with the L.sôr thrt during the period in whicr3 this lose 49rs.eent Cw%tjtwea in force, they wt sin, or C4u$e to be rth*d fz'o ezjd lnd ed bièp*d s defined hør.in the f4lowjg niiaua *out of dirøct shipping ore and/er oro c c•nti'te 1 n'*oIy, t the rite *f 2,QO tons er year for e ch f the firsi three t) y*.irs of the term f s 14 nd t the ftc t	 0 tons per y.r for' th. futth (4th) yer of $ id t.zw itnd each y.r thereft.r'. In cse the 1.s*,., sU riot Co shic the fuLL q u tntfty of t* gr..ed niru, u,ut hereby sti'uLt,d t be stin, nd s'j4 in ny such year' 0 the Le.es sh4l neYr'tt1. y to the Lessor a roy&Lty of t ty..two nd on..h if Ce*ts (4*) r ton >n the tonntqs 
$tilzstød to b* *tned *d shioed for that y,e)r 


until this Lease shl expire or be tezisin ted in *ann.r hortn Cxpr,sed1 provided, hiw.vr, tht if in ny O on. ye r .tore iron or sang n.ee t res or corisentt,s thereof ie thus id f.r in excess of wh?t is ctufly etnod ind shtipeo in such r or ycers, then nd tn such c e such res	 ConCentas ntt reoved r'y b* removid in my subs*ut ysz' during th. Cofltinn, cf this Les* m4thout py .nt th,r,fr, but such iron er or cncentr t*s Co pormttte t be ovid in such sUbc uent year, in c sid,rtin f such pz',pava,,nt therefor, rrus he in •ce.s of the stiul. td 'inusm azunt t tons ir,d t b t ken t ror 	 e sed tpe see for th4it yetz' ud* this contr'ct The Leeees ri ft t they will p'ay ail of 3uch royjtlss on the 20th dy of A,ril, July, Octob' nd Jnuy in 0cm year durtg the period th&s lee shill continue in iorc.4 


tees,. shL conduc.t 41. p' tins	 in gouo sfli ful	 woitnljk. t inner nd in cefdnc. with good engine.jg 'rctice, snd *111 tGt (4 or c u	 utf.r t b donø enythin *thich will, hlrida, uev.nt or detract from the rofttbj development nd u• of smid lends 
s ii tr n r'e or -rig ritf'u,ous or 'n, or *hj9 vi I Uflfl•ces rily in 


C:4s th• cost of deveieoinj r ';erting the	 x' result in waste f the tner	 threinec.t tch s is uu4 nd nc.mry in skillfully 4flduct* .d timing o.r U ns, r •c,t by th :e v I f res r*d inorls s heroin peru tt*, lessen the reseat 'nd fu'tur, vi3,ua f saj .. ns s such ore-producjng prorty, nd L*e.s shall deposit .ny wsto mterj gj restjn (roe the *tning or tretment of iron er,, ngnes re and 
ore fror szi ins in such msnri.r s nit to int.rf, with the future spor4tions of ny s4n on a id lands, 


L•ss•i shall have the right t ui* s4d Lds fur ingress t and 
egress (rae other d3otnjng lnds,	 t, c n$truct0 rn*intjn mn oo,rt. 







over and UpGn soid lnd* r lrod tre*te. truck rods, pole &ad 4pe itns nd 
th,r f-'ciijt$.es in connttcn with etitng	 ttcrns on such other A rids, 


• 1.tsses shU &3so ay. to rit to c rry ofl the mining of or* fro* sJd lnds and tram dja*ning nds zs os oporatin, reeavtng frou either 
roorty through the eth*r provided, hee.ver 0 th t ore mined nd removed 
fr $2tid inde shU not be steckpU.d on other lands until 3UG' ore his 
been weighed or roysity thereon sh4l have been pid t Lesser, end that 
surf*c overburden or other w*ste .aterti removed from other lnds •h3i 
not be ,t'c•d n said lands with.utM the written cennt of £esor 


The Lessees further ;gree to py U tes nd ssssmnt, 9•n•ral 
r sceciftc, which cay be leiried or assesd ainst or upon sid premises, 


or y part thereof, or en any r,s, r th. product thereof, or upon my 
property that .i*y be 4ced thereon by the eses, from nd after the 4 t. 
hereof, before the sa*e thtl become de1tnuest, 1urtng the r.rL'd th t 
this t•se is in farc* ni etf*ct	 vt1.d, Pvwev r that in theyøar of 
terinttcri hereqf, the Z.eeees sh U be ltbX. for nnly tht roostion of 
the totX f st4 tases fox such year that the number cf days in such y.r 
that the Lessees hv• p ms,ssi . n of the Prøris•s be rs to three huncied 
stxty. uftve (36) days. Th Lessees shU also pq' all Lwfui person3, 
ro erty taxes th4t cay be 4e.ed or taq,os,d ua 0* the iron and other 


ores rine4 from the demised 'reris.s or from th.r 1nds nd stockpiled 
u qn th. demised preedses, nd up'r, the iron nd •ther ores rined frow the 
demised remises &ed stockptiled on other . nt4s r shj, p*d therefrom. 
The Lesse.s gre. to p'iy the Minn*sote royalty t * upon roylty payrents 


S med* br them heraandez, but sh U r*t be UablJo cntest in the courts, 
r otherwise, the vltdity of any tax fer which they re 114blØ hereunder 


before the L*ss#es shU be re uir.d to pay nd discharqe the sums, or ny 
rt thereof, provided, further, tht the I.*ss•es shll not *rmtt 


or suffer s14 premises, or ny rt thereof, or any or. mth.d thereon, 
or ny I rVaoents ox *rson.i roarty thereon, to be 
sol' at *ny tioe for any of •uh tozes, The £C;eø,s *gre, t furnish Lessor 
wtti duoLtc te tax r.c.i)ts sh.in9 the payment of U t4X0$ nd isesiments 
mde b thet hereunder. 


*Lf*r any othr tax or a •ssaent ovi.d upw tx reured by income to the 
Las*or hereunder, Pxovjdeo, hcweyir, that the Lessees sh4i. be et liberty to 
contest 


Lsce*s	 gre. thrt	 n or bafor* the tt*ft*th thy of rwary, 
Aril. J4y and Octob*!r in ach year, they will furnish to the Lessor a


.	 .,, 







1•çr* 'f *11 **pieriticfts Crri.d e* by th* n s id the pzbessd.tnq thr*e $safl4aZ anth each such report to b* ss.ni.d by .epzints shewing the i.ctio .f mu work of 
exploration a*d the results thereof and aiso showj 'the 
chizyact.r of any ore •nmeuntezed and by t.or$s of all anayus of sushor., 


1.ess,s •sh.Zl furnish to the a. $$O n or bfor. the twentieth day of Janv'ry in oach øalsnda year during the esn 
timienca of this lease bXiepxints it *as shewin the ta'e cow. ditien of the werUnqp; of any ai or *ino o .4d land.s as the first day of such snth, together with the locatler, of .11 
ore b.d&.s and any inforetation uIUch Lessees say have ahoIng the shi*,act.t aS such air. bodies and also shewtng the ,1ss 
ha* id*tsh an shifl have been *ytrctd and 9.n.rsUy andng the underground nd opn pjt wkjng. of such 4n. or .1ns, 


I 


L..ssees shall muse all ore •rasav from said l.flds ti be weighed by the PSX$0R or sorperttion t:nsorting the sa• therefreis to s*rk.t, and shall on or befor. the twentieth 4 v of each calendar month furrdsh to the Lessor a detailed report St such shipsenti for the ciresedtg, 4*ndar so*th 
shesing the datia thereof nd the 1aa*tity of each such s 
west as set forth by the auiatf.st thereof, which r.*st she be v.rifL.d by sone e* havin kn.w&dg. f the facts or 
,therwis, sefftetaistly ithentjeated. 


The 1 sseo fiather tgr, to furnish Les*oz a 
duat* cpy of each ef the rSUwey cosny*s weight 
tissues, showing dat. mAd weight of au ore shipd free the dawised premises., and de. tcfurn.ts	 so with dupli*at,







copies oP 11 .nay&s f crue r•s cocentrt•s *f r•s 
taken by the tee..s froi th,i x.iorin cn id prenis•s 
ax shipe.nts *f ore thez'efri*. 


AU auh r.orts f ny suCh trrtsorttion coiny 
co tas of trrncxLt* fror the bois of such 


tr&nsport tion an ny rel tiv' tc the t ruporttion or 
'icight of such ores shU, o atnst L.ses be rtsa 
fcie eviden* of the f.cti.s att.d or ;erin9 in sny 
uit at Ia or eçuity or in •ny controvrsy btwen the. 


p,rties hereto in fld before 45y ceurt rf.r.nce or,ar 
b*tr e ttond *hi.i sø furnish t the L1ssor on 
each of the 4uert,r ihy. heretnbovs * fixed for the pay.. 
snt of ry.lti.s, 'critten reerts f 	 oe 
' roe s td I nO during the three ionths p:e,ding essb 
uert.,r day, 


.
The Lsse.s shfl ce.use U •e tt* by th.* 


in any sy *ht*ovtr	 be •Lh. , snd ih41 c use the 
product of such treata*nt t b weighed, 	 shkl1. on or tefer. th. twentieth da i1 each sIsnditr sonth durin the 
centirumn .1 this	 se furnish to the Lessor dti]ed 
report .1 the nunbex of tons cf rs in its rttur.I co* 


so treated	 the nuab.r f tone o tPe roduct
of such tritp*nt, teq,thn with co'i.s cf ny n$yus 
hich the .iiss*s *ay have aie show	 the nin.r4 co 


tent of such era before teat.ent and ter tret.rtt 


.







Ikn r..iaet d* by tk• L.as*r, frr' tiae to t1t, th	 sh fl firnt t the	 icttjoU, ifliXU34tj *fl $ the £ry	 $Gnbiy ret t*.t anti s be obt4in.ó br th	 fros4 their rors, tendjn9 to hw the cuntity	 4tty of 11 irn rt be	 in,4	 said d.sets.d 3*nda, th	 rittty, u$tty 4àId ning w4 iXbiUty of the iron r, nd ngnL.	 b*r1rtg tri:L th re*aLnjn tn.r.tn, nc1ufli co *i of	 i, n4ys,s and the *ngin,,TL J d t obt med by the Lss..s fet,th.tr own se,







I


L*as*r, ts it gent rwJ aø1oy.a. sheLl 
tii., .h *ve thø ttht t, •tteruc*n *td	 or 


fly at torøuf,	 un $y >thr ls ucn 4tch o. 
4rX1	 stt	 n1s sh.IL b# trt', nd vj	 tP* nt sfld 
Zh4*t)d cf sId t:etr*nt, 4nd tk. 


th ofldtti3n.	 sji 1nd nd *hs 
øurttty of o Tovr t.rfro*. bt t ** s tG or tnt.rfere 4th *h* •ttt*na ( Ue•s nd	 fu:nth the rcisuLti	 suct tn>ecttn 
to L.ssees	 S 


S







U Psc•abli S*rrendsr of said'Lnds on 
Iii1i Jl..i!I	 1._il Ii	 it 


At the t*r*inti*n t thSO i.o, Lessees shill peeceebly avr 
renci.r said lands to LM*$OX r t its •vcco,sors in tnt.r.st , with aU 
stopes 0 supports, 4ts, •hafts and other tpruve*.nts and erections that 
*ay be thersen or heretn (buildings, hee4wlrsa.s, nachinary, tools, impLe. 
sents and all m.vb1. r ,rsonL chDtteI,e ox•ot.d} ia& good order and canditts* sayc for r.ass*sbZs w*ar rnd tet*rj px.ytded, hoever, th.t the Lessees shall 
not be entitled to recsoy ny of sid excepted 7ersonal oroperty if the 
Lfsseee axe then in defuit*nder the terwset this letis•. 


lE	 $1A$L 
Lessees **'eC that when this leist shall terminatà fot any cause 


they 4ll enter or ciuse to be entered tt €,rtLfLct. of that fact ap.n the 
proper books of rseerd in Attkin County, Mirms.t , provided this l•asø shaLL 
bvo ,on recorded there. 


ALU. I	 U*UPX Jiw 
Lessr a9r5,s tht L*t*s shall have the right to assign this lease 


and t contract with ethers to work any nine ox tstnss on said lands, and to sut 
let a4d lands fez aU the urposes of this løase and with the sane rights and 
prLvii..a as are herein grntod to Lasess, but no aisigMt.nt of their rights 
by the Lessees shall telieve then of thtx bXiqtt.ne hereunder unless and un. 
tU such assignment shlX hove been a pproved in writin. by the Lessor1 


•


	


	
Zr! case of Dfault by L*sss, this lOs, may be terain,t.d by Less.i 


upon sixty (60) days røttc, rvtd.o tht if the sf'uit involves atters whit 
are subj.ct to aZb&t*4tjofl under the provisions of Section 2( hereof M 
L05950$ deny the default, t• terniriation shall not be effective untiL sixty 
(*u) days after finaL 4et,reinticn that a d.fu,Lt ectsts puxsunt to .uck 
axbitrtln, p*evtstons. Should the clda.4 default involve the paynent of 
money by Lessees, thsn Lessees shall sy the amount in dis pute, 4nd should it subsequently be determined that the svount ss p*id wa not due, then 
Lessor ibal I reimburse Lessees for the amount a. ,$d, with interest at the 
amount so ptd, with interest at th. rats of four er cent (4%) p.r annum fro. the diet. of such py ent, Zn any event, the teritio shall not b*. 
come effective if the defwlt is cured within said sixty (60) iaya after 
giving notice aa provided in ectin 19 hereof, or, t the extent that it 
cannot be cured by performance, if Lessees y the 4*tme* for d*fau* as 
determined by such arbitrt.xs within sixty (60) dps of such determination. 
Zn the event of insolvency, bankruitsy or receivership f L.sse.a, os should 
n e4cutt,n aq4nsttham rerin unsatisfied, n r, shall thereafter be re.. 


moved unless paid for in	 or stisfactory security be furnished to 
the Lessor, and 1,. any avant this l•se shall not be asiign.d within the 
written consent of the Lesor, 	 S 


.







I
X ce iny d	 ot ntrov.rsy shiX riie between the arttes h•ret xtlatLv, to the	 or fu1fiUc,nt of t. terms sid 


h•reef by ett; rty. t)eit *uh controversy or d *reea.ri shalL be dsterwi, by	 trtL	 Either ørty 'y within thirty (30) days ift.* •ah disir.,.*t sries di,nd nrbitrctjon thereof, and the rty or parties siktszg such dasd hsU in wz'ititq s,.ctfy the i*tt.r to be .. x4tt.c to rttratj,n d t the s s titr. chs. rd no*iete scae disinter. cited cem,.t.nt	 to t s ut arbitrtøx; thereupn, wtthj ten (10)
days ft.r receipt of sc rittan 'ctice, the other party to this ie.s shall in writing choose ttfld noivtnt. a cUstnter.st,d nd Coeietønt axbitrator nd the two biutr .	 th41 roztitI *l•ct third axbitratoz givthg written notice tv beth rttes of the choice so ejC and fixin a )lc* nd tttu for tft•etirq not Lter tbn thixty (30) ys *hat*ftot, it which both utL.s mi	 cnd be hetd touchin9 such cofttrov.rsy. The ctn *1 said iirbitrtor shu1d be made in iriting within thtxty (30) dys after the caspiettcn f her.ins thereon. nd when signed by 
a3:ity cf then •hoL be finU nd c.tcLut,, us botr rtt.s ancJ the award so made shall be frtbwith CQn lied with, Zn cs. the ratifjoci party sh	 I2,ct cr xfu	 t hoe, rd nnrttnte rs rbitrt	 s b.v. irevi4ed a*d withjt t tirne her*tab, y ø seifi.d, or in ci's. th. two . usen b? either meth.d hreth rovided sh.11 fail to r,ø uon a third rbitrtor, then such arbttrttor sh I in each cte, u rt ? p Uction of either rty, be n.c by the erscn (or any . ne f tJe p.rsqn)	 may then be h; iding the oULc• of Senior Judge of the United $tte'i District Crt in •4 for the dtst*jc in which the mine is cted, or the person h iding an office which c. esvottds to sucn of tic. as new .*tnt if it shall th.,& have beøn bi1tiheci. The axpenies f ny such rbitrtIn, inludj,t	 enb1e co.ntJs fez the irbjtrts, shnlJ. be patç by the rty against ish the ,wad therein shall be m4e or as otberw. dire:toct ,y the btr't.s. 


2kML, 
Lessor	 that Les*.., not b.Lnq in def ult h.r.under, my t&rtinat, this lease and .thC •Mtate h*x*by granted on the 1st day of any cu'rt.rJy p.rtod in any ye*r by giving t 1.*ssot written nittce ..f their 


election so to do not løs* tb4n sbcty (10) d*y; ,rtr t the at fective d3t• 
of such sux'x*ndet,anj by yin to L1.sor p tor ta the dt. of such termina. tion cXl sums that shai then h yy accrued to ft thereunder, whether p y :b1 then or tbe:.*$t	 nz4 by	 forming all the eG vwnt and agr.ients 
nd observing 41 the conditions hereof on the zi of Lessees to be performed and observi U t the dtc of such terIv1intjoni and themn all ob1igtiofls 


hereunder ,f the rttes herot, shII cease nd teririn te exceot the oblj. 
gatlo of Lessees t ay tlI ta,ies payabl• by them **r*unter which shall nt 
be ptybl. on the date of such terminitton.,







1	 22. igbt f Les3ee U Rar• Pmøn1 l'rop.rty 


•Leor cjr.es tht UpGfl the t	 nttn sf tits 1ee for my 


cause th Lessees, nt betn in 4.taüt .r*uader, ihLL have sixty (60) days 
ter sts t.r11natiun i. 	 ct tu r,vs 41 *ntn,s. tote, chtn.ry, 


:Llrosd tr#ck, head fxzes n sttuctatot eroctd or 4c.o by Lessees on 
e&id	 but sttfl nt b ye tr right t rev	 aot kfl u 
pLc.d in ny sine or ny tiv.r r trr*work n.stry to th. use end 


tst.n#ce	 the ahts ox	 sche* t $Uc r'	 riv 'ny trwye t'*,r*ift 
*OX t tsp4r the *tbi1ity of ny uch uine r sh4to on s34 iinds Any 
sach p.p*rty not reeov.d frs 4d X3nds.by •;e within such ;ixty-dy 


rtod aPaU beeoe the r*rty of the Let**.x'. 
Lessor's Lien n Ore nd Personal Property 


rJ.saLiIwfl I	 jmu js 


L.ss.*s AIqres tt	 sh41 at ï11 tirschw, on*es nd 
hold a Ue*i upon zU	 dned I r said 3. nds snd the concCfttrted rduct 
thireef until the sise shU h ye been tu11y shi- se'f siy from etd 1r,is 
or I ra* the ?lsc. of txe.t•nt if tritsd, off add lands, nd on 41 sovble 


ChiA*ry, ta1nts nd ro4 chttLs of Lsseec wHet' sh z 1 	 n td 
as security for the ye.nt of U. ruy1ty, taxes, or other cLtas 


rt.Lng herewder, tht y eoe nytbLc hexounder, wdch lien uy ba m. 
forced g*tnst sih rerty in like *nner s chtte3. rtge. lions y 
thin be enforssd wer th Lws f the state f Mjnn.sota 


AU iiottces erotr.r	 be written inw sent by r*i%taed wail, 
dse*s.d resctively s fLcwsi 


Anyck C.rp,rtion, /o UJted Stt Trust Cpay 
45 Wall Street 
N*w York Nw York 


do Harold G.	 A!tt*r.y at Lw 
1010 Mid1nd ;fl BuUdin 
Minne1ta 1, Mtrnesota 


)y Tod • Attorn.Iy t 1sw, .26aL Pirst N t4tn4 lank luilding 
5 Pul,t, Minnesota 


Ed,rd P.$c trn. Minimi £nei,wer, c/o autler Bros. 
136 past eth 8ttset 
St..	 i 3., .Mnnsot 


or tt such different tdre.* s *y be In tttn9 berafter secifted by the 
re*.ctjve artiee to the thsr party, All notices s.rvd hereunder shall be 
effective as of the day when deposited in the Unitd States *4*U cr.i.rly 
dressed, st&*sd nd regtsterid. 


Royalty p yw.nts shaLL be stade to Lessor at the first above given adu 
dress unless th.rwise dtrectei by it in *ritS.sq.







$ined d se4ed *d dcl 
ifl :?0flC uf 


11	 J41LtlJW$t1juul*is(uwS ,s t	 rsrttton


NtCK	 $ 


4UAu1 
Lt* PYO sLe*t 


.(tqn.d)?vds:ick .&. 
Lts .cretryTr.a surer 


LIJ


Th. w.r*ts. confttiis nc reent hretn cnttd aI4i 
ini*r. to th. b.nfit of, nd be obUvtoty w,os%. ø	 cse tiy be, th 
heirs 0 rcn. r.r.m•nttw, sue M* nd	 c'f the rtt	 ueto, 
&and tio s*s sP41 run with the 


The .as.ms h.reby kno	 cy *f'thi•s nstru—. 


WkEW, the .crties ezet 	 •xecute'4 this qr* 
*t.nt In	 øt the dy nd y,z first bre wr&tten, 


$' S*4on 


)P P41W 1t;)M 


'V I1LM 


.







On thii7th dy	 J*flUy,i%, before me, H*t*ry Public Wtthdtfl and fez s U cousty	 xsniy	 •r,d HIex% A. Bendi*t nd
Pxsd,rjck M. £4 ?u,L, t* me rsn&Uy ktwn, *h*, btn9 by *e &1y swer did day that they ze res,ctive1y the r.stdent and $ecr.try. Tzssur.r ( ANDYO( (Ati	 the co	 nr*d in the foregotnq ttstz p , th*t the s4 *i'ti*i t 4d tnstrurtent is the crovt, s.4 at said cororat3n, ti1d tht said Lnsttm.nt	 signed sei1ted in behalf ( csid crextto by aUthurfty of tts trd of I4z*c$4ys, and said President rid S*cr•tary7reas	 knwI.d,d s4d
tnstru.nt to bø the fr.ect nt died of s4 corratj.n.


L Vff My cem*jssj u4res Mkr. 3, 19%. 


(Rubbr :tp) :	 Stephen . Ph*ty 
Nøtey PUblic, Stt. of Nsw York 
Residing it . ucans t nty.	 ..ns

C. CLk N. 7ae, Meg, t4o, 293*fIsC N,	 Co elk's No N Rep No 328*F*u 


•	 C	 xptres Marcl* 30, 1950. 


.


_ l.







Quit Claim Deed.	 '	 F "v' No 30.M	 MIIlerDavl. Co.. Minneapolli. Minn. Corporation to Individual. 	 •	 Minne.ota Uniform Conveyancthg Blilliks .


IJI 3inbenture, .,Ilade this..............................................................day 	 .......... , 19.59... 


•	 between. ...................Andyck..Corper.at  ion........................................................................................................................... 


a corporation under the laws of the State of	 XPk..........................................., party of the first part and 
....... .St..w1.I....and....he....Jn.ited..Stes...Trust...domp any 


.............................irnUer.... the....will..........J.Qhfl..L...kn.1..rus............................................ 
of the County of Thrk .................................................and State of Qrk........................................................ 
par,teJ........of the second part, 


ttneetfj,	 That the said party of the first part, in con.siilerat ion of the sum of 
QthI' .. .good.nd.v.e....ç ion-.-.... 


to it In hand paid by the said part...ie.a.... of the second part, the receipt whereof is hereby acknowledged, 
does reebJ/G rant, Barfain,.Quitclaimn, and convey unto the said part....ie.a...of the second part,...the.ir 
ti aniijns, Forever, all the tract..S........or parcel....S.... of land lying and being in the County of 


kin...................and State of .4linnesota. described as foflows, to-wit: 


All of Section Twenty-three (23), Township 
Forty-eight (48), Range Twenty-seven (27), 


Subject to mining lease dated January 1, 1950, 
made by said Andyck Corporation as lessor ,to 
Kay Todd and Edward P. Scalloni, both of St. Paul, 
Minnesota, as lessees	 0 


(This conveyance is not subject to revenue stamp taxes 
under Section 3492 Internal Revenue Code and regulation 
71, Sec. 113.84) 


o Thabc anb to jt)olb dje tame. Together with all the hereditaments and appurtenances there-
unto belonging or in anywise appertaining, to the said part....ia.s...of the second part,...the.ir 
4i gznd aa8igne, Forever. 


0 
I	


InPr nceof QaC. 
.


• 3m	 ct(monp .4bereof, The iaid first party has caused thae8e 

presents to be executed.. in ita corporate name by its.................................... 
President and its .........................S.ec.r.e..taryand its corporate seal to 
be hereunto affixed the day and year first above written. 


N.pxc.K .c.QR?.Q 


B2.£02 	 .i.qJ.... 
ItS.................................................sident 


.	


I;i. I	 T.







iSV, 


H
NEW YORK 


	


tateo	 ' .	 L 
Cownty of	 . J 


	


Onthis................ I ..................ddyof 	 ,io.. Q... .,beforem.,a _/7llY appearea 


to me perèOr.aily known,, who, being each by me duiy swo...........did scwj that they a.re reapectively 
the ....................................President and the............................................................Y.... of the corporation named In. the 
foregoinj instrument, and that the seal affi.md to said Instrument is the corporate seal of said oorporatio'i, 


and that said instrument was signed and sealed be if of sa. ratjo au ,rity of It. Board 


of....................................and. said..................................................... and 


............................................. acknowled 	 said instrument t be the free act and deed of said 


corporation.	 .


/	 County, Jfl!I1& 
QuaUfied in Queens County 


	


Jill	 ..	 , 19 ............ 
CommLUIOfl Lxplru March á*, 102 


;. 
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1L8$IGNMENT OF MINING LEASE 


KNOW AL.J3 MJiN B THESE PRESENTS: That the undersigned, 


Kay Todd and Sinclair H. Todd, his wife, and Edward P. Scaflon 
and irrances Scaflon, his wife, of the City of St. Paul, Ramsey 


County, Minnesota, for and in consideration of the sum of One 


Dollar and other valuable considerations to them in hand paid, 


the receipt whereof is hereby acknowledged, and in further con-
sideratjonof the assumption on the part of the assignees herein-


after named of the obligations of these assignors under the Lease 
hereinafter referred to, do hereby assign, set over and deliver 


. unto Tintic Standard Mining Company, of Salt Lake City, Utah; 
Iellie B. Mining Company, of Picher, Oklahoma; Hubert E. Howard, of 
Chicago, Illinois; Roy M. Jacobs, of Milwaukee, Wisconsin; and 


William M. Hayden, of New . York City, i'iew York, that certain Mining 
Lease made and entered into as of January 1, 1950, between Andyck 
Corporation, a New York corporation, of Yonkers, New York, as party 
of the first part, and the undersigned Kay Todd and Edward P. 


Scaflon, of St. Paul, Minnesota, as parties of the second part, 


by which Lease the lessees are granted mining privileges for the 


period of fifty (50) years on the following described lands: 


Section Twenty-three (23), Township Forty-eight (48), Range Twenty-seven (27), Aitkin County, 
Minnesota. 


TO HAVE AND TO HOLD the same unto the said aàsignees, 


•. their successors and assigns, for the period untIl July 1, 1999. 
Dated at St. Paul, Minnesota, this ..day of October, 1951. 


IN PREb1LN CE OF:


r I	 7L 


I 
As to Kay Todd and Sinclair 


H. Todd


1


4 7_







cfrU7L. cLLLLt 
As to Edward P. cai1on and 


irances Scallon 


S


STATE uj ' MI1NESOTA ) 


COUNTY oi" RAMSEY )
.14.-I 


On this _'-	 day of October, 1951, before me, a 


Notary ku.b1ic within and for said County, personally appeared 


Kay Todd and Sinclair H. Todd, his wife, and Edward P. Scaflon 


and 1rances Scalion, his wife, to me known to be the persons 


described in and who executed the foregoing instrument,, and 


acknowledged that they executed the same as their free act and 


deed. 


-	 D J. MALZET 
yPIe,Riun.eyCouiity,MIna. 


l.u.unti..Iii ExpIres Apr. 26, 1957. 
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LANDLORD'S SUBORDINATION AGREEMENT 	 / 


KNOW ALL MEN BY THESE PRESENTS: 


WHEREAS, the undersigned is the owner in fee simple of that certain parcel of ground in the 


county of	 State of Mipnesota_____, described in a 


certain Exploration Project Contract dated _...... 	 _, 195.L, between



The Utah .Construion çgmpany and Associates 
Sub-
the/Lessee of said property, and the United States of America; 


Now, THEREFORE, the undersigned, as Lessor of said property under lease dated _________ 


does by these presents subordinate all of his right, title, and interest 
under the provisions of said lease to the right, title, and interest of the United States of America 
under the provisions of said Exploration Project Contract, and agrees that the lien and claim of 
the United States of America under the provisions of said contract shall be prior to the under-
signed's rights to rentals or royalties under the terms of said lease; and: 


(/ 


The undersigned further agrees that If said leasehold Interest should be surrendered or If said 
lease should terminate at any time prior to the expiration of the rights of the United States of 
America under said Exploration ect Contract, the, undersigned shall assume and does hereby 
assume all of the obligatioas of t1'ssee under said Exploration Project Contract to make repay-
ment to' the United States of America according to the terms of said contract; and 


The undersigned agrees to commit no act, nor assert any claim under judicial picess or other-' 
wise that may contravene or conflict with the prior lien and claim of the United States of America 
under the provisions of said Exploration Project Contract. 


This undertaking and covenant shall b#binding upon the heirs, successors, and assigns of the undersigned. 


Dated this 6L_...... . dayof_J. 


dward P. Scallon, 
U. 1. OOYUNNIJIT PIN11Ns OnCt 16-642-1	


.	 LESSEES 


Helen W. Benedict, Leland E. Stowell 
and the United States Trust Company 
of New York, as trustees un'ler the 
will of John E. Andrus


ER OF Assistant Vi







DRAFT	 P,bas1y U, )fl2 


H.
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