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UNITED STATES


DEPARTMENT OF THE INTERIOI 
DEFENSE MINERALS EXPLORATION ADMIN ISTRATIO 


So. 157 Howard Street 
Spokane 4, Washington 


June 5, 1958 


Mr. George C. Selfridge, Chairman1 
Operating Committee, DNEA 
Department of the Interior 
Washington 25, D. C.


10) PTO C141 A


 195 _____  


1111r1111p


Re: New Application (Thorium) 
Sawyer Petroleum Company 
T. 10 S., R. 15 W., P. M. 
Lemhi Pass District 
Beaverhead County, Montana 


Dear Mr. Selfridge: 


Enclosed are the original and two copies of an application 
for DMEA aid to explore for thorium in Beaverhead County, Montana. 
The property includes the claims explored under the terms of Contract 
Idin-E11 , Docket No. DMEA-1168X, but the area of proposed exploration 
is farther west.	 C' 


The applicant proposes to explore in two stages by bull-
dozing, crosscutting, drifting, and underground diamond drilling at 
an estimated total cost of $200,000. 


Only two copies of a letter dated January 20, 1958, from 
Sawyer Petroleum Company to the Republic National Bank of Texas, were 
received with the application. We are retaining one copy for our files. 


A field examination will be scheduled for the week of June 9, 
1958-


Sincerely yours, 


a 
A. E. Weissenborn 
Executive Officer, DMEA 
Field Team, Region I 


Enclosures 


cc: USBM (2) 
Prinz











Iiay 5 4 1958 
Dated BYnature) 


bmF Form MF-103 UNITED STATES	 Budget Bureau No. 42—R1035.3 
Revised Oct. 1957	 S	 DEPARTMENT OF THE INTERIOR	


Approval expires June 30, 1958 


DEFENSE MINERALS EXPLORATION ADMINISTRATION 


APPLICATION FOR AID IN AN EXPLORATION PROJECT 
PURSUANT TO DMEA ORDER I, UNDER THE DEFENSE PRODUCTION ACT OF 1950, AS AMENDED 


NAME OF APPLICANT (Full legal name 
on contract if oi 


Sawyer Petroleum Compaiiy/ 
Oatman, Arizona	 9


ss as it should appear	 APPLICANT NOT TO USE THIS BLOCK 
Docket Number 


VE ri iM.EAS/3 


1958
	


Government 
Participation 


Date Received 


• S. 
WASl


Division Code 


BUSINESS ORGANIZATION 
(Check one) 


Individual 


Corporation 


Partnership 


Other (Specify) 


7 
1ST CORPORATE OFFICERS OR PARTNERS HERE, IF APPLICABLE 
Name Address Title 


E. L Sawyer, Jr. Grand Ave,.J.Q$ Angeles çal,President 
J. A. Sawyer 650 S. Grand Ave., Los Angeles, CalVice-Pres. 
IL 0. Sawyer 650 S. Grand Ave., Los Angeles, Cal,Vice-?res. 
E. W. Sawyer, Sr. 650 S. Grand Ave., Los Angeles, •Cal,Asst. Sec. 
Carl W. Faucett 650 S. Grand Ave., Los Angeles, Cal,Secretary


State in which firm is 
organized Arizona 
Mineral(s) for which you wish to explore 


Estimated Cost of Project 


$ 200.00fLO)


LOCATION OF PROPERTY 
Name 


T.lOS., R.l5L, P.M. 
Lemhi Pass District


County	 State 


Beaverhead Montana 


'GENERAL INSTRUCTIONS 
Bfore filling out this application, please read DMEA Order—I, 	 sketches should be used to supplement narrative descriptions 
Revised, "Government Aid in Defense Exploration Projects." 	 of the property location and boundaries in item 1, existing 
To assure prompt action, your application must provide all 	 mine workings and geology in item 2, and the proposed 
applicable material and information specified on the back of	 exploration project in item 4. When this information is not 
this application form. Avoid unnecessary correspondence and 	 too complex, all of it may be shown on one map or sketch. 
delays by submitting complete and accurate information. 	 All documents and other attachments submitted as a part .of 
Please submit four copies of this application and all ac-	 this application, except those in item 2(g) which you mark to 
companying papers except as otherwise noted. Place your 	 be returned, become the property of the Government and will 
name and address on each sheet. Each item of information, 	 not be returned to the applicant. Send true copies, not 
maps, and reports required as a part of this application is 	 originals, of leases, contracts, and other documents which 
described on the back of this form. Identify each attached	 are an essential part of your business records. File this 
statement by the item number to which it applies. If an item	 application with the Defense Minerals Exploration Adniinis-
does not apply to your application, show the item number on	 tration, Department of the Interior, Washington 25, D. C., 
your statement and after it write "not applicable." Maps or 	 or with the nearest DMEA Field Office. 


CERTIFICATION 
The undersigned, whether as an individual, corporate	 mation set forth in this form and accompanying papers 
officer, partner, or otherwise, both in his own behalf 	 is correct and com lete, to the best of his knowledge' 
and acting for the applicant, certifies that the infor-	 and beJ.efr—--. 


President
Title 


A wilfully false statement or certification to any Department or Agency of the United States Government is a criminal offense. 
U. S. Code, Title 18, Sec. 1001.
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C	 4 
0	 SAWYER PETROLEUM COMPANY 
P	 Oatman, Arizona 


Y 


Petroleum and Mineral Exploration 


Republic National Bank of Texas 
Pacific and Ervay 


Dallas, Texas


0', 
ReCrIVED 


4 1958 


U. S. G. S. 
WASNd 


Los Angeles Office 
650 So. Grand Ave., 
Los Anizeles 17 Calif. -


f) 
197o


1958 


January 20 


Attention: Mr. Dewitt Ray 


Re: Ragand Minerals Co., Inc. 	 L 
Gentlemen:


We hand you herewith the following instruine4.s,undeL_ 
conditions whereby this letter shall constitute wscrow instructions 
relative to the acquisition by the undersigned, Sawyer 'Ptieum 
Company, an Arizona corporation, hereafter for convenience referred 
to as "Sawyer", of all the assets of Ragand Minerals Co., Inc., a 
Delaware corporation, hereafter for convenience referred to as "Ragand", 
it being understood. and agreed by the parties hereto thatthe confirma-
tion and execution of these escrow instructions by 'Sawyer and Ragand 
shall constitute, in accordance with the'terms herein set forth, a 
binding contractional obligation on the part of Ragand to take all 
necessary steps and to transfer said assets and on . the part of.Sawyer 
to receive said assets:  


A. Triplicate copies of the herein letter. 


B. Certified copy of resolution of Sawyer authorizing' 
Sawyer to enter into and consumate this transaction. 


C. Form of royalty deed to be executed by Ragand granting 
to .ecrge N. George, for services réndered,a 3% royalty 
with respect to said assets of Ragand, it being under-
stood and agreed that Sawyer hereby consents to receive 
said assets subject to said royalty and that Ragand will 
take, prior to execution, such legal steps as 'may be 
necessary in the States of Texas and Montana to obtain 
approval of the issuance of said, royalty. 


D. Form of deed to be executed by Ragand. 


E. Form of Bill . of Sale to 
respect"to inventory of 
personal property owned 
venlence referred to as 


F. Form of Warranty of Tit: 
George.,


be executed by Ragand with' 
eqiipment,buildings and other 
by Ragand,hereinafter for cOn-
"said equipment". 


Le to be executed by George N.







Republic National Bank of Texas 
January 20, 1958 


Page Two 


Go Certificate of Ragand that it has no debts other than 
disclosed in these escrow instructions, secured by-all 
property transferred by it through the herein escrow, 


and Sawyer will hereafter hand you, when this herein letter and escrow 
instructions have been executed by Ragand and by C. Andrade ,III, and 
a fully executed copy of, same has been received by Sawyer, together 
with Ragand's corporate minute :book for examination by Sawyer and a 
certified copy of the resolution of the Board of Directors of Ragand 
authorizing the herein transaction: 


(a) The sum of Twenty-Five Thousand Dollars (e25,000.00) and 


(b) Sawyer's written approval of a licensed mineral surveyor 
selected by Ragand to do the survey' work hereinafter. 
specified, it being understood that Sawyer will approve 
of any State or Federal licensed 'surveyor, and 


(c) Six 'Hundred Thousand (600ç900) shares o'f' stock of Sawyer, 
'it being understood and agreed that any and all' stock of 
Sawyer acquired by Ragand pursuant to this agreement 
shall be held by Ragand for investment purposes under 
S.E.C., regulations, said stock to become the property if 
Iagand only in the event "this escrow closes as 'herein 
prescribed, 


each of which items, eôther than ,said Twenty-Five Thousand Dol1a's 
(25,000.00) which will be disbursed as set forth in paragraph (ii) 
page six hereof, you may use for th& purposes hereinafter set forth, when, 
and only when, you shall have received from Ragand, at Ragand's expense, 
(except that Sawyer will at its expense pay one-half (1/2) of the 
surveyor's professional fee for the surveying herein set forth in 
paragraph 1 hereof) and for unconditional delivery to Sawyer,each of 
the following items, save and except as any one or more of the same may 
be hereafter waived by Sawyer's written instruction delivered to you: 


I. A properly drafted and certified survey prepared by a' 
licensed mineral surveyor selected by Ragand and so 
approved by' Sawyer, covering the lands set forth on 
Exhibits "A" and "B" attached hereto and by , this reference 
made apart' hereof ,hereinafter for convenience referrd" 
to as' "said lands", and consisting of first a map showing 
the location of each of the mining claims located on 
Exhibits "A" and "B", and secondly a memorandum setting 
forth a full and complete metes and bounds description of 
each of said claims and of any' areas lying between said 
claims where one or more of the same may. not be conti-
guous, said survey to be so conducted as to fulfill the







S	 .. . 
Republic National Bank of Texas 


January 20, 195 
Page Three 


following conditions: 


(i) Proper relation of discovery work to lovation 
of claim, 


(ii) End lines to be parallel, 


(iii) Claim size to be not greater than 1500 feet 
by 600 feet, 


(iv) Claims to be contiguous, 


(v) Each claim to have done thereon the full legal 
discovery work,  


(vi) Claims to comply 'with all pertinent Montana 
and Federal statutes,	 S 


provided, however, that if Frying Pan No. 2 is not now 
cont1guous to any claim set forth in Exhibits "A" and "B" 
and cannot be made so, Sawyer agrees to waive said 
condition (iv) as to said Frying Pan No. 2, with any 
such waiver in no way being deemed or construed as a waiver 
of said condition as to any other claim or claims; and 
• thirdly, an individual plat of each of said claims setting 
forth thereon the metes ' and bounds description thereof and 
properly, identifying' the natural object relating thereto, 
and properly tying each' said claim to U. S. Geodetic 
Survey Bench Marks or properly placed iron posts presently 


• on said lands marking 'section corners. After the survey. 
herein referred to is completed, 'Ragand shall, have the 
right to correct or amend the description cif any claim 
at any time prior to September 1, 195a, or the close of this 
escrow, whichever shall first occur. 


II. Recorded originals of Amended Certificates or Location, 
when necessary, with respect to each of the claims set 
forth on. Exhibit "A", each of said certificates to 
describe the claim covered thereby in accordance with 
said survey and the conditions enumerated in paragraph I 
above, including a description of the full legal discovery 
work done thereon. 


III.'Recorded originals of Certificates of Location of new 
claims covering any areas between said claims set forth 
on Exhibit "A" where the same may not be found by said 
survey -.to be contiguous,' each of said certificates to 
describe the claim covered thereby in accordance with said 
survey and the conditions enumerated, tn paragraph I above, 


• .	 including a description of the full iégaivdtcoTery work 
done thereon.	 S '	 •







S. 
Republic National Bank of Texas 


January 20, 195 
Page Four 


IV. Recorded originals of Proof of Annual Labor for. each of 
said claims since original I Certificate of Location of 
each, provided any such Proof of Annual Labor may cover 
one or a group of: claims. 


V. Recorded original Quitclaim Deed of Leonard Kessel in 
favor of Ragand with respect to Last Chance Quartz Lode 
Mining Claim 'and Brown Bear Lode Mining Claim, which in-
strument Sawyer represents has been located and will be 
fzrnish:ed.  


VI. Re Corded original Quitclaim. Deed of Dave Wellborn and 
spouse, if any, in favor of Ragand with respect to The 
Shady Tree Claim. and the Brown Bear Lode Mining Claim. 


VII. Recorded original Quitclaim Deeds of spouses' of Ned Well- 
born and Billy Wellborn in favor of Ragand as to said lands. 


VIII. Recorded original-Quitclaim Deed of spouse of C. Andrade, 
III in favor of. Ragand as to said lands. 


Ix. 


X# 


XI. 


xiii 


E.W.S.Jr.


Recorded original Quitclaim 'Deed of R.A.Wellborn' in 'favor 
of Ragand,dated July 25, 1957,covering' those certain lade 
mining claims known as Ragand Lode Mining Claim and Ragand 
Lode Miniüg Claims .1, 2 9 3, 4, 6p 89 , 9 f 10, 11, 12 and'13. 


Recorded original Qiitclaim Deed executed l by C.J.A. Price, 
President, on behalf çf Elkhorn 'Mining Co. (under date of. 
March. 24,'1954)'in favor of R. A Wellborn, Billy Wellborn, 
Ned Wellborn', Darre1Peterson, Leonard Kess'ell, Dave Well-
born covering the Last Chance Quartz Lode Mining 'ClaIm, The 
$hady Tree Mining Claim and The Brown Bear Lode Mining 
Q.laim, which instrument Sawyer represents. has been located 
And will be-furnished. ,• 	 . 


Statement of Southerji Moitana Abstract and Title Company,  
that its certain' Abstrct covering portiOns of said lands 
dated July 23, 1957 bad only 107 pages when originally 
prepared. 


Southern Montana Abstract and Title Company Abstract cover-
ing said property dated not more" than one week prior to the 
close of escrow,which,for the purpose of these instructions, 
shall be deE'med to mean the date upon which the final pay-
ment of finds deposited herein by Sawyer for Ragand is 
disbursed by you' to Ragand and upon which all documents 
delivered, herein for Sawyer are delivered to Sawyer, said 
Abstract t ôover 'specifically all legal proceedings and 
judgmentsof'record against any person referred to in 
these escrow 'instructions. 


C.W.F.
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XIII. Sawyer's written acknowledgement of Receipt of Possession 
of said lands and said equipment confirmed in writing by Ragand,it being understood between the parties hereto 
that Sawyer may have possession at its request at any 
time after the date hereof, but Sawyer shall take possess-
ion not later than May 1, 1958. Sawyer agrees that it will do all the annual labor assessment work and file the necessary Annual Proof of Labor due June30 1958 with 


June' respect to all of said lands, on orbefore 	 1, 1958 and will send notice of filing of said Annual Proof of 
Labor to Ragand. Sawyer further agrees that after taking 
possession of said lands as herein set forth it will keep 
the claims in effect pending the, final consummation of this contract,, and Sawyer further agrees that afterittakes 
possession of said lands as aforesaid, that it will. be  responsible for any loss of said equipment and for 
workmen's compensation, public liability . and property 
damage with respect to said lands, and Sawyer agrees to 
save harmless and indemnify Ragand against these same. 


XIV. Beaverhead County Property:Tax Receipt for 1957 covering said equipment. 
XV. Certificate of Title properly endorsed in favor of Sawyer 


on the two Jeep. trucks listed on said Bill' of Sale, ac- 
companied . endorsements transferring to Sawyer any insurance on said vehicles. 


XVI. Deed describedt in paragraph D fully executed by Ragand. 
XVII 4ill of Sale described in paragraph E fully executed by Ragand. 


XVIII.. Form of Warranty of Title described In paragraph F fully executed. 


XIX. Such arrangement as you may require for the payment of your feesand the cost of the herein escrow, provided Sawyer hereby agrees to pay one-half (1/2) of your fees 
and the cost of the herein escrow. 


XX. Recoided original of deed or deeds from Wellborn conveying said lands to C.	 LL , Andrade,L,herejnafter for convenience referred to as "Andrade", and recorded original deed or deeds from Andrade conveying said lands to Ragand.
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it being mutually understood and agreed by Sawyer and Ragand as follows: 


(i) Compliance with each and all of the foregoing items, I 
through XX which pertain to said lands will satisfy 
Sawyer's objections to title as shown by. said Abstract. 
of Title dated July 23, 1957 and consisting of only 107 
pages.	 . 


(ii) That uou, as escrow holder, will di5burse to Ragand, when 
you have received these escrow instructions executed by 
Ragand and C. Andrade,III, the Twenty-five. Thousand 
Dollars"(*25,000.O0) payment made into escrow. by 'Sawyer 
as set forth in paragraph . (a) hereinabove as soon as the 
same 'shall have been received by you, but each and every 
furtheritem deposited in escrow by Sawyer shall be held 
by you in escrow and not delivered to Ragand 


R • D. &
have -beeaeep1eted-y-Raga- 4e-.wave4-y..SawyeP.-a9 


E. W. S. Jr.' pvev4e4 ee aeve4 .aft-) until said escrow is ready to 
be closed.  


(iii) That Sawyer, in order to carry out the payments due 
Wellborn, will, on or before April 1, 195,pay to State 
Bank & Trust Company of Dillon, Montana, on behalf of • .	 a. A.'Weiiborn,Mattie Wellborn,Billy Wellborn and"Ned 
Wellôrn,hereinafter collectively for convenience referred 


•	 to as "Wellborn", the' sum"of . Fifteen Thousand Dollar s` 
(*15,000.00), and under like terms and conditions' ' the 
further sum, on or before.October 1, 195, of Fifteen 
Thousand Dollars ($1.5,000-00)" under like terms and 
conditions. the further sum on or before . April 1,1959, of 
Fifteen Thousand Dollars (l5,000.00) and in order to gave 
Ragand necessary notice Sawyer will,thirty (30) days prior 
to each such date,notify'Ragand in writing of 'Sawyer's' 
intentiOn to make the required payment,provided,however, 
that 'Ragand and C • Andrade, III, each by the signature of 
each affixed hereto, personally agree to repay to Sawyer 
any sums paid by Sawyer to Wellborn or any sums paid out' 
of escrow by . Republic National Bank of Dallas in the, event 
the title' to any portion of said iands, set forth on 
Exhibit' "A" shall, during the period of this escrow, be 
,found to be' defective. It is understood that Ragand'.s' and 
Andrade's agreement to repay ceases after title has been 
accepted by Sawyer. 


• (iv) That Ragand.'will, until Sawyer takes possession of said 
lands'', be responsible for any loss of said equipment and 


• ' • for WOrkmen's. CompensatiOn, public liability and property. 
E.'W.S.Jr.	 ' damage with respect toaid lands and Ragand agrees to sate 


.W.F	
harmless and indemnify Sawyer agains the same.
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(v) ThatRagand will execute such instruments as may assist 
Sawyer in obtaining Atomic Energy Commission licensing 
and a Defense Minerals Emergency Administration loan for 
exploration or development of said lands; provided,that 
such instruments shall be merely formal instruments and 
shall not in any manner involve Ragand or its stockhOlders 
financially ,and ,provided further, that Ragand 6hail2have 
the right of approval of such instruments before being 
executed. 


(vi) Ragand shall have until July 15, 1958,within which to 
complete the steps set forth in the conditions designated 
in' Paragraphs I through XX of 'these escrow instructions. 
Sawyer, 'ho wever,shali. deposit 'n or before May l5,l958,' 
in escrow the following: 


(aa) Fifty-Eight Thousand Dollars($58,000.00) in cash, 
to be paid at the close of escrow to Andrade and 
Raigorodsky in full 1'iquidatiox of all of the 
liabilities of Ragand,LnciudiAgboth notes payable 
and accounts payable. 


provided,however said-Fifty-Eight Thousand Dollars 
($58,000.00) shah be deposited in escrow not later than 
May 	 the fact that the steps to 
be performed by Ragand as set forth in Paragraphs. I through 
III of the herein escrow instructions may not have béèn 
completed. 


(vii) That until-such time as Sawyer shall have made available 
for 'use with 'respect to the ore produced from'said lands,a 
mill capable , of processing one hundred (100) tons of 'raw 
ore each 'day and shall have commenced operations of said 
mill, Sawyer shall not increase its authorized capital" 
stock to' an amount exceeding Five Millio (5,000,000)shares 
without' the written consent of ,Ragand or Andrade,provided, 
however, anything , to the contrary herein notwithstanding 
that said restriction shall not apply to any other form of 
financing selected by Sawyer other than its issuance of its 
said 'capital stock,an4 said restriction shall not last for 
a period' longer than eighteen (18) months from the date 
hereof';provided further that Sawyer agrees to-actually 
start the construction of the one hundred (100) ton plant 
on or before September 1, 1958. 


(viii) Thatintheevent Sawyer shall fail,to give the notice 
required under paragraph (111) hereof or shall fail to 
make any required payment, then the rights of S'awyer 'here-i 
under to said lands' shall be forfeited, and the obligations 
of the parties hereto shall be 'terminated, and any moneys 
paid by Sawyer shall be forféited,including any moneys' 
expended by it for assessment work. 


E.W.S.Jr.  
(ix)' That each of the parties will execute such instruments as 


C.W.F.	 may be necessary, to carry out the purposes hereof.
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and you are hereby instructed: 


1. To close the herein escrow as soon as Sawyer shll have 
approved in writing documents supplied pursuant to 
paragraphs I through III hereof and as soon as all of 
the conditions  (a) through (c), I through XX, and (vi) 
have been complied with, or waived by Sawyer. 


29 At the close of escrow to deliver all of the moneys, 
stock and instruments herein set forth,other than the 
Twenty-Five Thousand Dollars (25,000.Q0) theretofore 
disbursed, to the parties entitled thereto. 


3. In the event you:are not able to close the herein ewcrow 
as aforesaid for any 'reason whatsoever on or before the 
expiration of' eight () months from the date hereof,then 
the items deposited herein by each of the parties hereto 
shall be returned to the party depositing the same, upon 
written instructions therefor by Sawyer and Ragand, sub-
ject, however, to payment of all charges and expenses in- 
curred by you jn connection with this escrow,and 'subject 
to the provisions of paragraph (viii). 


4. In consideration of your acting as escrow holder herein 
it is agreed that you shall in. no case or event be liabie 
for the. failure of any of the conditions of this escrow" 
or damage caused by the exercise of your discretion in any 
particular rnanneror for any other reason,except, grosS" 
negligence or willful misconduct with reference to the 
said escrow, and you shall not be liable or responsible 
for your failure to ascertain the terms or conditions,or 
to comply with any of the provisiois of, any agreement, 
contract, 'or" other document filed 'herewith or referred to 
herein, nor shall you be liable , or responsible for forgeries 
or false personation.  


SAWYER PETROLEUM COMPANY 


By	 E..W. •Sawyer.,Jr., 
President 


By Carl W. Faucett 
Secretary 


(SEAL)	 ' 	 ,	 SAWYER 


(Sawyer Petroleum Company 
Incorporated  
Dec.1906 


Arizona)
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The foregoing instructions are hereby approved and' agreed 
to by the undersigned, and Ragand will hand you such funds and papers 
as may be required to complete the herein escrow, all of which you 
are instructed to use in order to comply with the foregoing. 


RAGAND MINERALS CO., JNC., 


By_.	 . 
President 


	


(SEAL)	 .	 By	 . 


	


•	 .	 Secretary.


RAGAND 


C. Andrade,III 
•	


ANDRADE 


Receipt of the foregoing instructions and instruments is 
hereby acknowledged this 27 day of February 	 1195, by the 
undersigned escrow holder. 	 . 


REPUBLIC NATIONAL BANK OF TEXAS 


By_______________







S


Last Chance Quartz Lode Mining Claim .
 Last Chance No. .1 Quartz Lode Mining Claim


Last Chance No., 2 Quartz Lode Mining Claim 
Last Chance No. 3 Quartz Lode Mining Claim 
Last Chance No. if Quartz Lode Mining Claim 
Last Chance No. 5 Lode Mining Claim 


'-Last Chance NO.25 Lode Mining Claim 
Last Chance No.26 Lode Mining Claim 
Last Chance No.27 Lode Mining Claim 


'-- Last Chance No.29 Lode Mining Claim 
'-Last Chance No-30 Lode Mining Claim 
- Last Chance No.31 Lode Mining Claim 
-Last Chance No.32 Lode Mining Claim 
'-Last Chance No.33 Lode Mining Claim 
'-Last Chance No.34 Lode Mining Claim 
'-Last Chance No.36 Lode Mining Claim' - Last Chance No-37 Lode Mining Claim 


Last Chance No.38 Lode Mining Claim "-, Last Chance No.39 Lode Mining Claim 
Last Chance N0039 A Lode Mining Claim (Fraction) Last Chance No.40 Lode Mining Claim 


L Last Chance No.41 Lode Mining Claim 
'--Last Chance No.42 Lode Mining Claim 


Last Chance A Lode Mining Claim 
'-Last Chance B Lode, Mining Claim 


Last Chance C Lode Mining Claim 
S- Last Chance D Lode Mining Claim 


Last Chance .E Lode Mining Claim 
j
ast Chance F Lode Mining Claim 
ast Chance' G Loçie Mining Claim 


- Last Chance H Lode Mining Claim 
' Last Chance Iode Mining Claim 
'-Last Chance JLode Mining Claim 
'- .Fryin;Pan 
'-Frying Pan No. 2 
'- The Shady Tree 


The Brown Bear Lode


Exhibit "A" 







1.	 'S 
• Ragand Lode Mining Claim. 


Ragand 1Lode Mining Claim 
Ragand 2 Lode Mining Claim 
Ragand 3 Lode: Miüing Claim 
Ragand 4 Lode Mining Claim 


•	 Ragand .6 Lode Mining Claim 
•	 Ragand 8 Lode Mining Claim 
• Ragand 9 Lode Mining 'Claim 


Ragand 10 Lode Mining Claim 
Ragand 11 Lode Mining Claim 
Eagand 12 Lode Mining: Claim 
Ragand 13 Lode Mining Claim 
David Tunnel Site 
Last Chance Tunnel Site 


c.i 


3t	 •ii ;(E;	 qboe. 


3	 oh 
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0 1 APPLICATION FOR DNEA EXPLORATION 


SAWYER PETROLEUM CORPORATION 


1. Applicants Property Rights: 


a. The land considered under this proposed 
participation exploration contract, commonly ca: 
all lies within the confines of Beaverhead Couni 
is further and more accuratel y located in secti( 


g@	 inLz 6002 


CIIV	 93 LOAN 


L4montrLL 
y, Mötana.	 I


.


29 of Township 10 South, Range 15 West, Montana Principal 'Meridian. 
The property includes 44 unpatented lode mining claims in an area 
approximately two miles in an east-west direction by one and 
one-half miles north and south. The claims are bounded on the 
north by the Montana-Idaho border. The claims are duly recorded 
in the office of County Clerk and Recorder, Dillon, Montana, and 
are so entered in Book 108, pages 237, 259, 285, 367, and 551 to 
558; Book 129, pages 571 to 595; Book 140, pages 5, 10, 15 to 20, 
333, 337 to 341 and 345 to 371; and in Book 145, pages 509 to 
513, 115 to 117 and 519 to 547. The claims have all been sur- 
veyed and are shown on the map labeled Exhibit 'A . The firm 
of Hammond and Everly Engineering Company of Butte, Montana are 
presently engaged in a resurvey of the property in order that 
the Sawyer Petroleum Company may be assured of the accuracy of 
such survey. This map is now being prepared. 


b. The following names known in the district all apply to 
the same above described property:' 


1. Wellborn Claims 
2. Selways 
3. Thorium Metals 
4. Sawyer Petroleum Property 


C. The applicants control the property by reason of certain 
agreements to purchase as set forth in the attached exhibits. 
The 'applicants have met all current requirements for purchase 
and are now on location at the property and have begun work in-
tended to bring' the property into production so that any require-
ments or intentions of good faith are being adhered to. 


To the best of the applicants knowledge, there are no 
liens, mortgages or other encumbrances on the property other 
than those that are clearly stated in the attached exhibits. 


2. Physical Description:  


a. Mining and/or exploration workings now existing on the 
property consist of the following described types and amounts 


* I


	 of work.	 '	 ,
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V  DMEA --	 YO Petroleum Corp. 


.1. An inclined shaft 52 feet in depth has been sunk on 
the outcrop of the vein near.-the center of the Last Chance claim. 
The shaft followed the footwall of the vein and from the bottom 
of the shaft a crosscut was driven to the hanging wall of the 
vein. At this point approximately eighteen feet of vein matter 
and ore was shown to exist at,that depth. Grade and actual 
thickness of ore at the surface and in the shaft and attendant 
crosscut are clearly shown on the attached map labeled Exhibit 


This shaft and crosscut are open and are in good condition 
for examination and sampling procedures. The shaft is located near 
the presently known southeastern extremity. of the vein structure. 


2. A nearly horizontal crosscut adit has been driven 
southwest from a point approximately in the center of the Shady 
Tree claim for a distance of 495 feet and there intersected the 
downward extension of the vein at a depth of approximately 205 
feet downdip. At the point of penetration the crosscut 'was 
swung to the right in order to drive across the vein at right 
angles to strike. The vein here measures 22 feet true width. 
The crosscut with attendant samples and widths is shown on the 
attached map labeled Exhibit 	 C . This is known as :level 
6660.


3. From the above described crosscut a drift was driven 
to the southeast for a distance of 69 feet along the footwall 
of the vein. At a distance of 40 feet from the crosscut a small 
inclined doghole was driven to the hanging wall of the vein. At 
this point the structure measures 22 feet true width. Samples 
and widths of this material are shown on Exhibit C 


4. The crosscut above described in item 2 was driven an 
additional 37 feet with the intention of continuing to the point 
indicated on Exhibit C as "Proposed site of 200 feet under-
ground shaft". This plan was abandoned in favor-of the work 
described below in item 6. All work described in items 2, 3, 
and 4 are open and may be readily examined. The track is in, 
although the air line has been removed. All openings are ap- 
proximately seven feet by five feet in cross section and, with 
the exception of about 30 feet all openings are baldheaded. 


5. From a point near , the southwest corner of the Last 
Chance 40 claim a nearly horizontal


'
 -adit was driven approximately 


150 feet in a northwesterly directin along a high-grade len-
ticular vein occurring in the so-called Shear ZOne structure. 
The ore bearing shear is now present along, the southwest (hanging 
wall) side of the adi.t. The drift followed the shear for the 
full length but the width of the ore was such that additional 
work was reserved for the Last Chance vein as described below 
in item 6. This work along the shear zone is open and in good 
condition and examination' of the work may be' readily carried on. 


.
-2-
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.


	


	 6. From a point near the west end center of Last Chance 
claim 38, a crosscut was driven a total of 110 feet. The adit 
was originally intended to be driven a distance of .1100 feet in a 
southwesterly direction in order to intersect the downward ex- 


• tension of the vein at-a point 180 feet . vertically below the 
adit described .in item 2 above, that is level 6660. The adit 
here described is known, as level 6480. Depletion of operating 
funds forced the adit to be discontinued. This was the last. 
work performed as exploration of the property. The adit is open 
and may be started at any time. 


7. Both the Last Chance and the Shear Zone veins have 
been explored along the surface outcrops by means of bulldozed 
trenches. The Last Chance-Shady Tree vein has been more ex-
tensively opened than has .the Shear Zone though both veins' have 
been inadequately explored. 'The Last Chance-Shady Tree vein has 
been determined to have a strike length in , excess of 1800 feet 
while less conclusive surface work indicates that the Shear Zone 
has a length of at least 4000 feet. Although nearly all of the 
surface cuts have sloughed to some extent, they are sufficiently 
open for examination and in most of them samples may be cut along 
the original pit bottom. All are sufficiently open for examination 
with radioactivity recording instruments. Profiles of radio-


. activity as measured along the pits at the time of . the original 
excavations are shown on the attached map labeled Exhibit 
and Exhibit 0 as the case may apply to the Last Chance-Shady 
Tree vein or to the Shear Zone structure.. 


.8. With the exception of the fact that the several cross-. 
cuts, drifts, and shafts together with the bulldozed cuts have 
exposed the ore there are no production facilities now in existence. 
A complete camp has been built and is now being used. Roads are 
in to many points on the surface and to the several underground 
works so that these necessities will not have to be constructed. 
Ground space has been prepared for ore dumps.. No mining equip-
ment is now present on the property. 


b. The applicants had no interest in the above described 
operations at the time those operations were carried out. However, 
at this time they do have interest in those operations by reason 
of their position as future operators of the property. 


C. No commercial production has been made from the property. 
- although such production could have been attained from the under-
ground workings or from many of the surface cuts. Production was 
not attained because of the past marketing situation regarding 
thOrium bearing ores. The market situation has improved greatly 
during the past several months and a good demand now exists for 
thorium concentrates assaying ten percent or more Th0 2 . It is 
felt that if sufficient ore can be discovered through exploration 
activities to warrant the erection of local treatment facilities, 


•	 then production could be maintained at such degree to warrant 
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creating a market for the amount of concentrates that should be 
produced to offset exploration costs,, mining and treatment costs, 
and capital investment, 


d. Ore reserves for both the Last Chance-Shady Tree vein 
and the Shear Zone have been calculated on at least three different 
occasions. Although ore reserves' have been calculated they have 
been predicted. on the probability that the veins continue to a 
depth beyond that actually visible and the widths and grades.as 
seen in the several underground openings and in the surface cuts 
persist over at least a' major part of the structures. While this 
procedure is undoubtedly valid, firm ore reserve figures cannot 
now be calculated. It is because of this that additional ex-
ploration work is regarded necessary before major investment in 
plant and equipment can be allowed.. Ore reserve figures were 
calculated by Mr. Leonard D. Jarrard for the United States Atomic 
Energy Commission and although that report is not available to 
the present operators the pertinent facts are shown on the map 
and calculations labeled Exhibits 8 and	 0 . Selective 
mining operations would yield less tonnage and slightly higher 
grades than are shown on those maps. The accompanying geo-
logical reports 'both contain estimates of the ore reserves 
existing on the property. 'A combination of the several reports 
indicates that there are between 500,000 and 750,000 tons of ore 
present that will assay from 0.60 percent thoria to 1.00 percent 


.	 thoria. The ore contained in the Last Chance-Shady Tree vein is 
about one-third greater than that in the Shear Zone but at the 
same time the ore in the Shear Zone is the higher grade of the 
two.  


e. General Geology. Algonkian rocks previously mapped as 
the Ravalli group of the Belt series (Gregory, 1913) underlie 
most of the area and form rare outcrops. No estimate of the 
thickness of the group has been made for this locality. J. S. 
Vhày (U. S. Geological Survey, TEM - 30, 1950) noted a southward 
dipping conglomerate bed in the immediate area which may repre- 
sent basal Cambrianstrata. In general , the rocks of the Ravalli 
group consist or a van 
varying from nearly whi 
argillites which show d 
Locally they contain fo 
argillites of grey to I 
in the area strike gene 
Although jointing may b 
apparent. To the east, 
cambrian rocks are over 
and lake beds. Along t 
distance of about four' 
Tertiary volcanic rocks


ty or 'iignt coiorea siiicious seuiments 
e quartzite to silicious shales or 
ab hues of grey, green, or brown. 
.iated, metamorphosed sandstones and 
ght creamy-tan color. The formations 
a11y northwest and dip to the northeast. 
observed locally, no major system is 


along Horse Prarie Creek, the Pre-
Lain by a.series of Tertiary volcanics 
ie Lemhi river to the west and .f or a 
ailes along Agency Creek, similar 
are exposed. 


'Ore Deposit Geology. The principal mineralized structure 
is the Last Chance-Shady Tree vein. It has the appearance of a 
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hydrothermal filled fissure deposit although generally no 
definite walls delineate either the ore zones or other lesser 
mineralized segments. The vein, which appears to be continuous 
for about 1,800 feet strikes approximately North 45 degrees 
West and dips from 45 degrees to 60 degrees to the southwest. 
The vein cuts bedding in the fine-grained micaceous standstone 
and argillite and outcrops of both vein structure and the 
country rock are rare. As exposed both in surface trenches and 
in the underground workings, the vein ranges from about 12. feet 
to more than 40 feet in width. 


The Shear Zone orebody lies about 2,500 feet northeast 
of the Last Chance-Shady Tree vein and containing lenticular 
ore pods has approximately the same strike anddip as the Last 
Chance-Shady Tree vein. The Shear Zone has a projected strike 
length of about 4,000 feet. Ore pods occur en-echelon within 
a wide zone in which crushing and movement are reflected by 
offset pods and clay gouge seams. Although the width of the 
zone may be measured in tens of feet, the separate ore pods are 
usually not more than one or two feet in width. Lensing of 
individual pods, both horizontally and vertically is pronounced. 
Here, as in the Last Chance-Shady Tree vein, the highest grade 
ore is found within the zone and no definite confining walls 
are evident. Alteration of the country rock adjacent to the 
pods is more intense in the Shear Zone orebody and extends 
farther into the wall rocks than it does in the Last Chance-
Shady Tree deposit. 


The two deposits differ very little mineralogically, 
both arecharacterized by grey to pinkish quartz with barite and 
smaller amounts of hematite (also possibly Goethite) and 
specularite. Thorite, identified by the United States Geological 
Survey,, accounts for the radioactivity of the Last Chance-
Shady Tree vein while Xenotime, identified by the United States 
Bureau of Mines was said to be present in a highly radioactive 
specimen from the Shear Zone deposit. The radioactive minerals 
are finely disseminated throughout the ore and while uranium is 
present in minute quantities, no uranium minerals have been 
identified. 


An area lying to the east of the Shear Zone deposit 
shows an abundance of quartz monzonite porphyry along road cuts. 
Although little work has been done on this exposure it seems 
probable that a dike of this material is present in the im-
mediate area and that in all probability it will more or less 
parallel the strike of the two ore zones. 


The attached Exhibits 	 0 illustrate the geology 
of the area as it has thus far been mapped. 


f. Exploration work requested by this application is 
intended to explore certain known occurrences of ore bodies 
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existing both at the surface. and at depth. Surface trenches 
have shown that the veins concerned may be expected to continue 
along strike but the amount of trenching thus far done is in-
adequate to definitely determine the continuity of the vein. 
•Underground penetrations . indicate that the vein has a consider-
able depth. The proposed exploration is directed toward ascer-
taming the continuity of the vein at depth and determining 
whether or not the strike length and grade at depth is com-
mensurate with what is known and what is hoped to be shown at 
the surface.' The strength of the structure both as regards 
length at the surface and width and grade at both surface and 
underground makes it appear that the exploration will probably 
be rather,certain of success. Also the exploration is intended 
to ascertain the possibility of the existence of higher grade 
ore shoots and the continuance from surface exposures downward. 
The requested raising will assist in this evaluation. 


g. The attached geologic reports are the only ones available 
to the operators. The first represents the work of Mr. Warren 
R. Wagner at the request of Mr. C. Andrade III, of Dallas, 
Texas, and the second the work of Mr. L. D. Jarrard at the 
request of Mr. George N. George of Laguna Beach, California. 


3. Accessibility of Project: 


a. Mr. Leonard D. Jarrard of Butte, Montana, will accompany 
representatives of the DMEA Field Team for the purpose of 
examining the property.,.. In the event that Mr. , Jarrard could 
not be present, the DMEA representatives should contact Mr. 
E. W. Sawyer or Mr. G. N. George at the Sawyer camp on the 
property.  


From Butte, Montana, proceed south on US 91 to Armstead, 
Montana, a distance of 88 miles over black top all weather high-
way. At Armstead turn right on the graded and graveled road to 
Leadore, Idaho. About five miles past the Grant, Montana, 
post office turn right on the road designated Lemhi Pass. Keep 
left on the Lemhi Pass road to a point about one-half mile 
beyond the Selway ranch buildings. At this point turn left 
through' the gate and proceed about three miles to the camp 
of the Sawyer Petroleum Corporation. Although the camp may be 
reached by conventional vehicle, complete' access to all parts 
of the property is best made by four wheel drive car. Carbide 
or electric cap lamps should be carried by those making the 
examination. 


b. Shipping by rail or 
Armstead, Montana, 37 miles 
serving the area are Butte, 
Dillon, Montana, about 60 m 
supplies may be' obtained .in 
more expensive supplies and


motor freight may be made to or from 
from the mine camp. Supply centers 
Montana, about 120 miles north, and 
ile's north of the camp. Day to day 
Dillon but most of' the larger and 
equipment will be purchased at 
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Butte or at Idaho Falls, Idaho, about 150 miles , to the south. 
on US 91 and on the Union Pacific Railroad. Rail facilities 
are available from, the Union Pacific Railroad at Armstea'd. A 
complete and adequate camp has been built at the property and 
will suffice for both summer and winter operations.' Present 
facilities will provide .f or the anticipated personnel and there 
should be no reason for employees to reside away from the area. 


4. The'. Exploration Project: 


a. The proposed exploration project has been set up in two 
phases or stages. Each stage consists of similar types of work. 
Neither type of work in the first stage is dependent upon the 
success of the others,' but the work proposed for the second stage 
isdepend,ent on the measure of success achieved during the first 
phase or stage of the program. Although rough outlining of the 
work proposed for completion during' the second stage is herein 
presented a more complete request will be completed and sub-
mitted to the DNEA before undertaking that work. 


The 
types of wo 


2. 


A.


6.
7.
8. S


first stage of exploration consists of 'the following 
rk: 


Drifting on the vein on'ievel 6660 
Raising from level 6660 to the surface 
Drilling to'level 6480 
Bulldozing of surface outcrops and projecting outcrops 
Timbering of drifts as required 
Building compressor and tool house 


, Assaying as required to a maximum 
Supervision  


The above enumerated types of work are presented and 
discussed as follows: 


I. Drifting on the vein on,level 6660. It is proposed 
to drift on level 6660 from the face as now existing , from the 
495 foot crosscut previously driven to the vein. It is intended 
to drift to the southeast for a distance not to exceed 900 feet 
from the present face. The drift is , to be run along the foot-
wall of the vein and at intervals of approximately 200 feet 
crosscuts are to be run to the hanging wall of the vein. If, 
at any point prior to completion of 'the 900 feet of drift, the 
ore should narrow' to such width that mining operations would 
become unprofitable, then the drift may be discontinued after 
consultation with the DNEA representatives. The drift is to be 
seven feet by five feet in the clear and will be timbered where 
necessary. Although a rather uniform vein width is anticipated 
throughout the 900 foot distance, it is felt that the ore of 
better grade will be' found to occur in ore shoots. One such 
shoot is anticipated within the first 500 feet of drift. This 


. .
	 belief is based on the fact that the surface cuts now in existence 
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indicate that better than average grade ore lies in a zone 
approximately vertically above the present underground workings 
to a point approximately 700 feet southeast of that point. 


In addition to drifting to the southeast from the 6660 
crosscut it is proposed to drift in the opposite direction, 
that is to the northwest, on the vein for a distance of 500 
feet from the crosscut. The same conditions as are listed 
above as applicable to the southeast 'drift would apply to the 
northwest drift and crosscuts would be run to the hanging 
wall the same as are discussed above. Inasmuch as no surface 
cuts are present above this proposed drift, nothing is knOwn 
concerning the possibility of encountering higher or lower; 
grade ore. The depth of the drift northwest below the surface 
will be slightly less than will be the southeast drift. 


The drifting proposed for completion during the first 
stage is graphically shown on the attached map labeled Exhibit 
E .


Drifting 'presently contemplated during Stage II of the 
work will consist of driving the crosscut now started at level 
6480 some 1000 feet to the southwest in order to crosscut the 
vein below level 6660. From this crosscut a total of approxi-
mately 1500 feet of drifting will be proposed for stage II. 


.	 This tentative work is shown on attached map labeled Exhibit 
E.


2. . Raising from level 6660 to the surface. During 
the progress of or following the completion of the drifting' 
outlined in item 1 above, it is proposed to drive raises con-
sisting of manway and chute from the drifts on level 6660 to 
the surface. One raise is to be driven from the 900 foot 
southeast drift and one raise from the 500 foot northwest drift. 
Together the two raises will approximate 490 feet and each is 
to bedriven from a point later determined to be the most likely 
area to explore the ground lying between the drift and the 
surface and to have the greatest potential of showing minable 
ore above. The raises are shown on Exhibit E but the 
location as shown may not necessarily be the final location for 
the raises.. 


Raising contemplated 'during Stage II consists of ap- 
proximately the same footage as .in Stage I and Stage II raises 
are tobe driven from level 6480 to level 6660. Stage II 
raises are likewise shown on Exhibit E but their location 
may also be changed later. 


3. Drilling to level 6480. Either during or following 
the period of first stage drifting as outlined in item 1 above, 
it is proposed to core drill three holes from level 6660 to 


40	 level 6480. These holes are intended to be collared on level 
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6660 at a point in the crosscut as far west of the vein as 
possible and to be drilled at such an angle as required in order 
to intersect the vein at level 6480. The holes are to be fanned 
out, one vertical, one bearing to the southeast and one bearing 
to the northwest. The total length of the holes will approxi-
mate 830 feet. The holes are intended to be NX size diameter. 
The first 150 feet could be non-core. 


No drilling is contemplated during Stage II of the 
contract.


4. Bulldozing of surface outcrops and projected outcrops. 
Stage I work. includes bulldozing of outcrops and bulldozing in 
areas where the outcrop is obscured by overburden. An appreciable 
amount of dozing has been accomplished in the past but there are 
long stretches on both the Last Chance-Shady Tree vein and the. 
Shear Zone where no exploration has yet been performed. In some' 
of the trenches thus far excavated the vein has been determined 
to be present but the dozing was not carried to sufficient depth 
to afford a realistic appraisal of either vein width or grade. 
Before bulldozing operations are completed it is felt that trenches 
should crosscut the vein at intervals no greater than 150 feet 
and that if possible some of the better exposures should be 
connected by trenches following the strike of the vein. This 
should be performed on both the Last Chance-Shady Tree vein and 


•	 on the Shear Zone structure. In addition, trenches should cross- 
cut the surface indications at points well beyond the immediate 
portions of the veins thus far discovered. 


Stage I of the contract calls for 900 hours of bulldozer 
time. Some of the proposed trenches are shown on attached 
Exhibit B, D but other and additional locations will depend in 
some degree on the success encountered as the trenching progresses. 


During Stage II of the proposed contract it is estimated 
that bulldozing work will consume approximately 100 hours of 
tractor time. 


5. Timbering of drifts as required. The drifting and 
crosscutting now completed on the Last Chance-Shady Tree vein 
has required an average of about four lineal feet of timber per 
hundred feet of crosscutting and/or drifting. Based on this 
average it is anticipated that not more than 100 lineal feet of 
timber will be required during Stage I of the contract. When 
placed the timber shall be seven feet by five feet in the clear 
and back and sides shall be lagged sufficiently tight to prevent 
sloughing. Local Lodgepole pine shall be used for timber. 


During Stage II of the contract it is thought. that 
approximately 200 lineal feet of timber may be required. 


•


	


	 6. Building compressor and tool house. It is requested 
that a combination compressor and tool house be permitted on 
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Stage 'I of the contract. To be adequate in size and space the 
structure should be 16 feet by 24 feet in dimensions and should 
be built near the portal of level 66.60. It will be used for 
housing the compressor and small mining tools as well as pro-
viding space for mechanical work on various repairs that may be 
required. 


An identical building is to be requested for Stage II 
of the contract. This building will be erected near the pOral 
of level 6480 and will be used for the same purpose as the shed. 
at level 6660. 


7.' Assaying as required to a maximum.' During the 
progress of Stage I of the contract it is requested that a 
certain number of assays be permitted on the contract. The 
assayswill be essentially radiometric but occasionally a 
chemical assay will be necessary. A total of' 100 radiometric 
and 20 chemical assays are anticipated on Stage I. 


Stage II is expected to require approximately the same 
'amount of assaying as does Stage I. 


8. Supervision. In order to insure that the program 
goes forward with the least possible delay and at the smallest 
cost possible, it will be necessary to maintain full time 


•	 supervision. A person of adequate experienc,e and ability will 
be employed for this purpose. It is felt that his services 
will be required for the full nine months expected as the 
duration of Stage I of the contract. 


Stage II of the contract will require supervision as 
well as does Stage I and the supervisor should be required the 
full nine months anticipated for Stage II. 


The foregoing discussion has dealt primarily with Stage 
I of the Contract and , the work proposed for that Stage has been 
presented as clearly as possible. However Stage II has necessarily 
been only outlined as the possible program. 'It may therefore be 
shown during the progress' of Stage I' that the work' presently 
proposed for Stage Ii' could conceivably be better accomplished 
by concentrating efforts at points not here mentioned. This 
was the primary reason for dividing the work into two phases 
so that the first could determine the extent and possibilities 
of the orebodies as now known and also provide guidance for more 
intelligent planning of future work than would be possible at 
this time. Therefore, though Stage IT is roughly outlined at 
this time, work requested for Stage IT will be more completely 
appraised and requested at the completion of Stage I. Total 
amount of work then requested will however approximate that 
outlined in this request. 


•


	


	 b. No additional access roads are 'thought to be necessary. 
Nearly all points at which work is contemplated may now be 


. 
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reached by means of conventional vehicle without undue incon-
venience. 


c. In the event that this exploration request is approved, 
it is expected that work will be started within ten days after 
notice of approval of contract has been received by the applicant. 
Stage I of the contract can be completed within aperiod of nine 
months after start of work. Stage II can be completed in an 
additional nine months period. Total time of the combined 
Stages of work will therefore be completed in not more than 18 
months working time. 


Rate of progress for each major , type of work is estimated 
to be as follows: 


Drifting -- per face per shift---------- 5 feet 
Timbering --,included in drifting above 
Drilling -- per shift-------------------25 feet 
Raising -- per shift---------------  -.----- 4 feet 


5. Experience: 


The operators have had considerable successful experience in 
both mining and oil operations in Arizona, California, and Utah. 
Their financial resources are adequate to permit unstinted 


•	 operations and to procure efficient operation and supervision. 
Mr. E. W. Sawyer Jr., is a graduate in geology from the University 
of California and he has had personal experience in the field. 
Like Mr. Sawyer, Mr. Jarrard is a graduate of the Montana School 
of Mines and has had many years of experience both in exploration 
and in operation. 


6. Estimate of Costs: 


The following estimates of cost have been divided into items 
that will be let for independent contract and those that are 
expected to be done on company account. The unit costs for 
company account items have been calculated only once and then 
that cost per unit has been considered applicable to both Stage 
I and Stage II of the proposed Contract. 


a. Independent Contracts 


The only item that is expected to be done under independent 
contract is item 4, a, 3, above (drilling). The applicant expects 
to contract this work but if no contractor is found available 
then that work too will be done by company account. 


Drilling. 


Number of holes----------------- 3 
• Depth of holes, No. 1-----------250 feet 


No. 2-----------290 feet 
No. 3-----------290 feet 
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24.00 per 
12.00 per 
2.00 per 
0.75 per 
0.40 per 


12.00 per 
70.00 per


hundred wt. 
thousand ft. 
hundred 
foot 
foot 
hundred wt. 
thousand b.f. 
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• 	


S 	 Total Drilling-----------830 feet 
Estimated cost per foot--$7.00. 
Total Estimated cost -------------- ----$5,180.00 


No drilling, is proposed for Stage IT of the Contract. 


b. Personal Services


Stage I 


Type	 Number	 Rate	 Period 


Supervision 1 $ 750.00/mo. 9 months 
Office S 	 250.00/mo. 9 months 
Miners 6, 20.00/day 9 months 
Laborers 2 18.00/day 9 months 
Cooks 1 300.00/mo. 9 months 


S


Stage II


Same as Stage I above. 


The above listed types and numbers of employees are available 
in the 'area.	 S 


C. Operating materials and supplies 


Blasting supplies, dynamite-------- $ 
fuse-.----------- 
caps------------ 


Pipe, 2 inch----------------------- 
3/4 inch--------------------- 


Mine Rail, 20 pound---------------- 
Timber-.----------------------------


Small tools and equipment are presently on hand but their 
values are not included in contract cost estimates. 


d. Operating equipment	 S 


Compressor, 600 c.f.m.------monthly rental----$ 1,800.00 
Drilling machines, 55 pounds--3 monthly rental-- 100.00 each 


	


Underground loader---- ------monthly rental---- 	 250.00 


	


Underground trammer, air----monthly rental----	 200.00 
Drill steel (swede) equiv. 	 S 


	


16 pieces 6 feet -------- purchase ---------- 	 28.00 each 
International TD18 tractor  


	


with operator-----------hourly rental-----	 18.00 
Jeep pickups, 1955 model----2 owned ------- ----800.00 each 


.	 S 	


S 
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e. Initial rehabilitation and repairs 


None of the equipment ., buildings etc.. now on the property 
or to be furnished by the applicant are in need of initial repairs. 


f. New buildings, fixtures, installations 


Stage I 


The only new construction contemplated is the erection of a 
combination compressor house and tool shed. The building should 
be constructed of wood with tar paper roof. Dimensions should 
be 16 feet by 24 feet. 


' Estimated labor ------------ $ 200.00 
Estimated material----------250.00 
Heating equipment----------100.00 


Total cost of building-----------------$ 550.00 


Stage II	 - 


An identical and additional building is proposed for con-
struction prior to the beginning of Stage II work.' 


Total cost Stage TI--------------------$ 550.00 


g. Miscellaneous 


Repairs of major operating equipment will probably be 
limited to drilling machines and jeeps and drill steel. This 
category would be extremely difficult to estimate. In order 
to arrive at an equitable figure, the estimated cost of repairs 
has been included in itemized costs of operations in the several 
major classes of work on the contract. For all types of repairs 
that may arise an estimated cost of $0.80 per foot of drifting 
and raising has been charged to those types of work. This figure 
has been applied to work in both Stages I and II. 


Estimated costs of workmens compensation, payroll taxes 
and liability insurance are as follows: 


Stage  
Social Security at 2.25%---------$ 869.00 
Unemployment Comp. at 2.7%------- 1,044.00 
Industrial accid. at 11.65%------ 45504.00 


Total Stage I-l! ---------- ----------------$ 65417.00 


Stage II 
Social Security at 2.25%----'-----$ 1,231.00 
Unemployment comp. at 2.7%-.- ----- --1,356.00 
Industrial accid. at 11.65%------5,456.00 


Total Stage II---------------------------$ 8,043.00 


-13-







DMEA -- SawylPetroleum Corp. 


Costs for analytical work are as follows for Stage I 
Chemical assays, 20 at $15.00 ------ $ 300.00 
Radiometric assays, 100 at $3.00--- 300.00 


Total Stage I---------------- ----------------$ 600.00 


Stage II is the same as above for Stage I. 


7. a. The applicant, Sawyer Petroleum Corporation, of Los 
Angeles, California, are prepared to furnish their share of 
the cost of the proposed contract in accordance with the 
regulations on Government participation stated in, Sec. 7 of 
DNEA order - I. amended. 


b. The applicant is prepared to furnish his share of the 
cost by providing money. 


10 


10
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RECAPITULATION OF COSTS OF PROPOSED CONTRACT 


Drifting 


Calculated Cost Breakdown: 


Item	 Cost per foot 


Labor $ 12.00 
Explosives 450 
Air and water line 1.15 
Track and ties (20 pound rail) 4.75 
Drill steel 0.85 
Hoses 0.20 
Oil and Fuel	 .	 . .	 0.95 
Repairs and miscellaneous	 . 0.80 
Drilling machines	 . 0.65 
Compressed air 2.75 
Loader	 . 1.20 
Haulage, trammer and cars 2.40 
Total cost per foot ------------------------------$ 34.30 


Raising 


Calculated Cost Breakdown: 


Labor	 -. $ 15.00 
Explosives 4.50 
Air and water line 1.15 
Drill steel 0.85 
Hoses 0.20 
Oil and fuel 0.95 
Repairs and miscellaneous 0.80 
Drilling machines 0.80 
Compressed air	 -• 2.75 
Haulage, tranuner and cars 2.40 
Hoist	 . 1.35 
Timber 10.00 
Total cost per foot ------------------------------ $	 40.75.


.


STAGE I 


Drifting, 1,580 feet at 34.30 per foot----------------$ 
Timbering, 100 feet at 8.00--------------------------- 
Raising, 490 feet at 40.75 per foot------------------
Drilling, 830 feet at 7.00 per foot-------
Bulldozing, 900 hours at 18.00 per hour--------------
Supervision, 750.00 per mo. for 9 months-------------
Office, 600.00 per mo. for 9 months------------------ 
Buildings, 1 building------------------------ 
Soc. Sec., Unemployment and Indus. Accid.-----------
Analytical work-----.------.- ------------ --------------


54,194.00 
800.00 


19,967.00 
5,180.00 


16,200.00 
6,750.00 
5,400.00 


•	 550.00• 
6,417.00 


600.00 


TOTAL COST STAGE I------------------------------------$116,058.00 
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STAGE II 


Drifting, 2580 feet at 34.30 per foot------------$ 88,494.00 
Timbering, 200 feet at 8.00 per foot---------------.1,600.00 
Raising, 490 feet at 40.75 per foot---------------19;967.00 
Bulldozing, 100 hours at 18.00 per.hour----------1,800.00 
Supervision,' 750.00 per mo. for 9 months---------6,750.00 
Office, 250.00 per mo. for 9 months---------------2,250.00 
Buildings, 1 compressor house---------------------, 550.00 
Soc. Sec., Unemployment, Indust. Accid.----------8,043.00 
Analytical work------- 600.00 


TOTAL COST STAGE II------------------------------$130,054.00 


TOTAL COST OF PROPOSED PROJECT ------------------- $246,112.00 


APPLICANTS SHARE OF TOTAL COST	 .	 . 
AT 50 PERCENT PARTICIPATION--------------$123,056.00 


GOVERNMENTS SHARE OF TOTAL COST	 . 
AT 50 PERCENT PARTICIPATION--------------$123,056.00 


.	 .	 .
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ng Director 
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Mr. E. W. $*vyer, Jr.,Preident 
eqer ?etro1e* CApany 


650 Suth Grand )ventLe 
LOS Angeles 17, California. 


Re: Docket So. J*Jk..5043 (Thorita
Sawyer Ptro1et* Cipfly 
Last Chance, et *1,0C1eirns 
1Be*er County, montane


OFFICIAL FILE COPY 


RM 
=


WOM ̂ I W_, IN 
0 11 1 - M


I a' 
V. v ON


Dear Mr. Sawyer: 


Reference is ade to yoti letter of Thbti,ar r 33 and a-dre 
of March 17, 1959, reer*tg suiission of a new application under 


	


the E pzogr.	 • • 	 • 


,t•	 '	 oux' raq4rente 13eepeet1ag 
tineneial etstants end nov roquiro *1y your coipsn' a latest 
balance sheet end profit end lose sttnent., end the fl$1De$ at the 
fire 1rg,st stookbo1dere with percentage of ównershipof each.. 


idercO of flaanci.1elJ'gibtUtyatd other infor,atiOn requested 
In the neW epp1iction fora and in otu letter of J8nuary. 29, 1959, 
should also be supplied. 


Please advise whim veaay a*pect to rebeive your ióLaed 
application. It you are no longer interested in participat ing in 
the progrea, 1we shell appreciate being so inored. 


	


•	 Sincerely yYura, 


	


•	 (signed) FRANKS. JOHNSON 


	


•	 Acting Dit'eetor 


Ch1ng/GNcC 
April 24, 1959 


cc: Docket 
Directors Reading File 
THKiilsgaard, 5224 
OZ4F Field Team, Region I (2) 


	


Mr. Ching	 • 	 •
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Dear Mr. Sawyer: 


Reference is made to our letter of January 29, 
1959, and yours of February 13 0 regarding action required 
to make your DMEA application eligible for consideration 
under the OM regulations, 


When you submit your new application under the 
OME program, in order to expedite the processing, please 
include the latest detailed balance sheet of the company 
and net worth statements for the officers and directors 
and five largest stockholders with percentage of ownership 
of each.


Sincerely yours, 


(signed) FRANK L JOflNSON 


Acting Director 


MChing/gla 
3-16-59 
cc to: Director's Reading File 


THKiilsgaard, 522k 
'Mr. Ching 


OME Field Team, Region I (2) w/2cc Mr. Sawyer's letter 2/13/59 
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M. E. V. Sawyer, Jr., President 
Sawyer Petroleum Company 
650 South Grand Avenue 
Los Angeles, California


OFFICTAL FILE COPY 


1


Re: Docket No. DMEA5043 (Thorium) 
Sawyer Petroleum Company 
Last Chance, et a1 1 , Claims 
BeaerheadCounty Montana 


Dear Mr. Sawyer: 


Reference is made to our letter of January 29, 
1959, and yours of February 13, regarding action required 
to make your DMEA application eligible for consideration 
under the OME regulations. 


We is to coopèt-with you	 á1loing'ample 
/ time to comple such actio but, if we do\not ar from 


you within 3 da from t dt of this let' 	 we will 
assume that, ou ax' no lohger iereated in pzceeding 
with your pplicatio and we wilconsider it áShaving 
been withdrawn.


Sincerely yours, 


Acting Director 


•MChlng/glá 
3-16-59 
cc to: Director's Reading File 


THKiilsgaard, 522k 
Mr. Ching 


\OME Field Team, Region I (2) w/2ccJ4r.$4wyer's letter 2/13/59 
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Second paragraph 


When you submit your new application under the ONE program, 


•	 in order to ecpedite the processing, please twRkeinClUde the latest 
•	 detailed balance sheet of the company and, net worth statements for 


•	 the officers and directors and five largest stockholders with per— 
•	 • cezt'age:. or ownership of each. 	 • 


1'	 •• ••







LOS ANGELES OFFICE 
650 SO. GRAND AVE. 
LOS ANGELES 17, CALIF. 


0
SAWYER PETROLEUM COMPANYE 


OATMAN, ARIZONA 


PETROLEUM AND MINERAL EXPLORATION 	 February 13, 1959 


Mr. Frank JohnsonV 
Acting Director 
Office of Minerals Exploration 
Deparnent of Interior 
Washington 25, D.C.


Re: Docket No. DMEA..-5043 Thori 
Last chance at al claims 
Lemhi Pass District 
Beaverhead County, Montana 


Dear Mr. Johnson: 


Thank you for your letter of January 29, 1959 and 
the enclosed OME regulations and forza8. 


We wish to participate in the Office of Minerals 
Exploration program. 


Since the date of our application under the DMEA 
program, we have performed further exploration work on the 
property and we are now in process of revising our original 
application to reflect this work and to set forth a program 
to participate in the Office of Minerals Exploration Program. 


As soon as we have this report finished and cost 
estimates computed we will forward to you the necessary copies 
and the other forms and affidavits for your consideration. 


Yours truly, 
SAWYER PETROLEUM COMPANY 


tW.
ent
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At42'I959 


Mr. E. W. Sawyer, Jr.., President 
Sawyer Petroleum .Company 
650 South Grand kvenue 
Los Angeles, California 


Re:


ii 


Docket No. DMEA..5Ok3 (Thorium) 
Last Chance, et al., Claims 
Lemhi Pass District 
Beaverhead eoun, Montana 


Dear Mr. Sawyer: 


Enclosed is a copy of the regulations' for obtain-
ing Federal assistance in financing mineral exploration under 
which the new Office of Minerals xploration will operate* 


If you wish that your partly-processed DMA appli-
cation be considered under the 09H regulations, please complete 
and return four of the copies of the attached application, ME 
Form kO.


Your attention is called especially to the certif 1- 
cation which when signed declares that you would not ordinarily 
undertake the proposed exploration under current conditions and 
circumstances at your sole epense, and to item 1(a) -and 1(0) 
if applicable which relates to jnformation used to .determine 
your financial eligibility under the new exploration program. 
Information that is included in your DMEA application need not 
be repeated in the ONE application, but you can add new infor 
mation it you so desire. 


In your original application you stated that the 
property to be covered by the proposed project consisted of 44 
unpatented lode mining claims which were shown on the map labeled 
Exktbit A. As a matter of tact, £xhibit A shows 7 claims or 
fractions. Purthernxu'e, the claims shown on the map do not 
coincide with the 51 claims listed in Exhibits	 and $B*,. 
attached to the escrow instructions, dated January 20, 1958. 
Inasmuch as a resurvey of the property was in process at the 
time of your original application, it is suggested that tour 
copies of the new map be forwarded with Aft Form ko. A list 
of all the claims shOwn on the map which are to be subordinated 
under the proposed project should also be attached, together 
with the book and page numbers of recordation of each location 
notice.
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It is essential that we'be advised as to the exact 
status of your present property rights and whether or not 
the escrow instruOtions, dated January 20, 1958, have been 
fulfilled, Any royalty claims, liens, mortgages or other 
encumb*ncee on the property should be described in detail 
and two copies of the legal documents evidencing such claims 
or encumbrances forwarded with your new application. Zn this 
connection, we are enclosing six copies of the Lien and Sub. 
ordination Agreements, MME Form 52, referred to in Item 2(c) 
ofthe application. Early aubmittal of five completed copies 
of the form will save time in caseou apply for exploration 
assistance under the ONE program and a Contract is granted. 


'it you do not with to participate in the QME program, 
we shall appreciate being so informed, 


Sincerely yours, 


Johnoi. 


Acting Director 
Enclosures 


MChing/gla 
1-15-59 
cc to: Director's Reading File 


THlüilsgaard, 522k 
Mr, Ching 


OME Field Team, Region 1 (2)
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UNITED STATES	 OFFICIAL FILE COPY 


DEPARTMENT OF THE INTERIOR	 0. M. E. 
OFFICE OF MINERALS EXPLORATION RECEIVED OCT 113 


So, 157 Howard Street 
Spokane ii. , Washington 


October 6, 1958


1958 
CODE 


'Z-L. 


Mr • George C. Selfrid.ge , Chairman	 4 
Operating Committee ., ONE  
Department of the Interior 
Washington 25, D. Q.


Re: Docket No, 
Sawyer Petroleum Company 
Last Chance, et al., Claims 
Beaverhead County, Montana 


Dear Mr,. Selfridge: 


Enclosed is a memorandum from William C. Prinz, Geologist, 
U. S. Geological Survey, recommending exploration of the Last Chance, 
et a1,, claims in Beaverhead County, Montana, The Field Team concurs 
that exploration of this property is warranted, However, it will 
have to be re-examined after the new program goes into effect to 
determine what modifications of the proposed program are necessary 
or desirable as a result of work now in progress, A cost analysis 
can be made at that time,


By Field Team, Region I 
\ 


A. E. Weissenbôrn, Executive Officer 
U. S. Geological Survey 


Agnew :146mber-
U, S. Bureau of Mines 


Enclosures 
cc: USBM(2) 


USGS(SRO) 
Prinz 
AEC, Salt Lake 
AEC, Spokane


Reviewed by 
OM o::	


COMMI T TEE 


-17- 
(date)
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I)IEA Form 7
	


¶ 
(12..6)


LP	 ) 


Mr. E. W. Sawyer, Jr., Pres. 
Sawyer Petroleum Company 
Oatxnan, Arizona


Re: Docket No. DMEA5043' (Thohi 
Sawyer Petroleum Company 
Beaverhead County, Montana 


Dear Mr.	 '• 


As you have an application for exploration aid pending ix our 


office, perhaps you may wish to study the proposed OME regulations 


conment on them before October 17 as provided, in the first paragraph of 


the enclosed notice reprinted from the Federal Register of .September 17. 


Some time after October 17 when the final regulations become 


effective, we will send you the new application form so you may furnish 


any additional' information necessary to process your application for aid 


under the new program.


Director 


ASDakan:gjb 
Septemb 19, 1958 
Copy to:Docket 


irectorts R. File 
Field Team (2)







Yours very truly, 


rR0LEUM COMPANY 


Presi


EWS/hh


n
O	 0' 


0	 SAWYER PETROLEUM COMPANY 
OATMAN, ARIZONA 


Please address all correspondence to Los Angelea 


PETROLEUM AND MINERAL EXPLORATION


August 19, 1958


LOS ANGELES OFFICE 
650 SO. GRAND AVE. 
Los ANGELES 17, CALIF. 


6IGL FLEpy 
fit -. 


Mr. C. 0. Mittendorf 
United States Department of the Interior 
Defense Minerals Exploration Administration 
Washington 25 9 D. Co


Rer Docket No. DA-5043 (Thor 
Last Chance, et al., Claim 
Lemnhi Pass District 
Beaverhead County, Montana 


Dear Mr • Mitt endorf t 


We are in receipt of your letter of August 15, informing us that 
our application for a D.M.E.A. loan could not be executed because of the 
ending of the program for. exploration assistance. 


We would appreciate it if you would keep the application on file 
and keep us advised as to any new developments in the legislative field 
which would 1rovide funds for the continuation of exploration aid. 
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hA.UG 15 


Mi', s... W. Sawyer,.. Jr .., P'.ea1dent. 
Sawyer Petroleum Company 
650 South (rand Avenue 
Los Angeles, Cal Uornia 


Docket No • D]-5043 :j) 
Last Chance, et al., Claims 
Lemhi Paso District 
Beaverhead Couty, 11ontana


8/ 
c


Dear Mr.. Sawyer: 


Early iti June we sent you the, Department of 
the Interior Information Service telease dated June 6 
which announced that no new Defense Minerals Explowor 
ration Administration contracts could be . executed after 
June 30 because of the. ending of the present program 
for exploration assistance., 


We regret to inform you that your application, 
identified above, could not be completely processed 
before June 30 because it was received too late. How-
ever, we will be glad to hold your application pending 
enactment of legislation to continue exploration aid* 
if the aid is continued, we will then ask you to state 
whether you wish us to consider your application under 
regulations established for the new program. 


Sincerely yours* 


Oo 


Administrator 
MChing/gla 
8..l5.58 
cc to: Admr.'s Reading File 


Operating Committee 
THKiilsgaard, 5224 
Mr. Ching 


DMEA Field Team, Region 1 (2)


8623 
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Region I Report for July states that 


be recommended in this case,
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gU	 19 'u1 


Mr. E. W. 'awyer, Jr., President 
Sawyer Petroleum Company. 
650 South Grand Avenue 
Los Angeles, California 


Re: Docket No. DA-50213 (Thorium) 
Last Chance, et *1., Claims 
L€rnhi Pass District 
Beaverhead County,, Montana 


Dear Mr. Sawyer: 


The application for assistance in exploring 
the aubject property under the captioned docket number 
has been reviewed by the Division of Rare and Miscel-
laneous Metals. 


The DMEA Field Team, Rgion I, Mr. 
Weissenborn, Executive Officer, South 157 Howard Street, 
Spokane k, Washington., will make a field examination of 
your property if .1t ,has not already done so. 


Any assistance you may give the members of the 
Field Team during the examination will be appreciated. 


Sincerely yours, 


C. 0. Mittendor! () 


Administrator 
MChing/gla 
6-16-58 
cc to: Admr.'s Reading File 


Mr. Ching 
DMEA Field Team, Region I (2)


8623
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Jr. A. L Weissenborn 
Executive Officer 
DMA Field Team, Region I 
South 157 Howard Street 
Spokane , Washington 


Re: Docket No. D.-5043 (Thorium)
Sawyer Petzo1eua Coizipany 
Last Chance, et al., Claims 
Lembi .Pass District 
Beaverhead County, Montana 
rnrjr	 in. '_ 


Dear Mro eiasenborn 


Reference is made to your letter of June 5, 1958s 
which states that a field examination of the subject property 
was scheduled during the week of June 9. 


We will, therefore, hold this application in abeyance 
until the report and recoimendations of the Pield Team are 
recetved.


Enclosed are *opies of aezoranda,, dated June 10 and 
June 11, 1958, from James Paane, US3M, and W. P. Williamsp, 
USGS, respectively. Also enclosed, for the use of the Field ?eaa, are one copy each of the application and reports by 
Leonard 3). Jarrard and Warren R. Wagner., 


sincerely yours, 


George C. Selfridge, 


ChathMn, Operating Coiirnittee) 
Enclosure	 MChing/gla 


6-16-58 
APPR0flX:	 cc to: Admr,'s Reading File 


Operating Committee Frank D. Lamb	 TllKiilsgaard, 5224 
Member, Bureau of net,	 Mr. Ching 


Thor H. Kiilsgaard 


Nember, Geological Survey


862 3 
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UNITED STATES 
DEPARTMENT OF THE INTERIC 


GEOLOGICAL SURVEY 
WASHINGTON 25, D. C.


$ RLRT: 


To:	 E. W. Ellis, Defense Minerals Exploration Administration 


From:	 W. P. Williams, U. S. Geological Survey 


Subject: Review of application, am 5O13 ('Thorium) Saiiyér 
Petroleum Company, T. 10 5., R. 15. W., Lenihi Pass 
District, Beaverhead County, Montana 


The applicant proposes to explore for thorium ore deposits 
on a large ,group of claims located about 120 miles south of 3utte, 
Montana. The proposed work would consist of drifting, raising, 
drilling, bulldozing of surface outcrops, and mine rehabilitation. 
Total estimated cost of the project is $2116,112. 


The Executive Officer, L*(EA Field Team Region I, points 
out that the property described in the present application includes 
the claims xplored under the terms of Contract Im .E]j, UiIEA 
docket 1166X. The area proposed for exploration under the present 
docket, however, lies farther west. 


The applicant states that there are between 500,000 and 
750,000 tons of indicated ore on the property that will ièsay from 
0.60 percent to '1.00 percent thorium oxide. 


In view of the considerable amount of work that has already 
been done on the property, it appears that the f4na1valuation of 
the claims, should be arrived at through field ex 1ninstion. The 
Executive Officer states that a field examination will be scheduled 
the week of June 9 ., 1958.


P)YJ rA0% 0 
W. P. Williams
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UNITED STATES 


3)	
DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS EXPLORATION ADMINISTRATION 


WASHINGTON 25 D.C. 
June 9, 198 


ajOr Pi1	 Ob 
Oatmon, Arizona	 . 


•	
L.	 . .	 '• .	 j	 subject: Dk40143 


nt1oon:.,.	 .	 •• 	 . 


Your application for exploration assistance., dated 


1958 . •..	 submitted to our office at 8pO1flo, tJiinton 


has be en assigned Docket . Number DM'5043 and referred to the 


•	 flare and £2i00e11afloo t!etala • Division in the Washington office. 


Kindly identify all future correspondence relating to your 


application by this Docket Number. 


•	 •	 Sincerely yours, 


•	 Allen S. Dakan, Direotol' 
• .	 •	 •	 Operations Control and 


• Statistics Division 


Copy to: •	 OØhOfl I.	 • ••	 • .
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JJX)NAfD 0, JAARD 
Nin.rala C1tnt


.giat.rsd Professional Engineer
Idaho Nbsr 692 


Marsh 1957







Dering the early part of March, 1957, Mr. George I. George 


of Lagma Beech, California asked the writer to prepare en app-


raisal of the thoria bearing prepsrtieo owned by Mr. Waliborn 


of Arstsad, Montam. Dw to resent heavy snowfall it isa lapoes. 


ible to gain access to the property, but because of the writers 


familiarity with the property during his tenure with the United 


States Atis Energy Commission the inability to visit the area 


at this tias caused no difficulty in preparation of this report. 


ft property under consideration consists of a group of 


e]4M catsd along the forks of Frying Pan creak, a tribiatszy 


S to the Beaverhead River which drains the east elope of the Cai-


tinental Divide here dividing Montana from Idaho. The preperty 


is the only one in the district that has had any appreciable 


anount of surface and underground exploration perforned. This 


work was done over and during the last three years, and all 


such work has been mapped and closely e'4ned by the writer. 


However such records were and are the property of the United 


States Atanic Enorgy CeaiesS.ca and as such are classified net-


eria]. and neither Mr. Wellborn, Kr. George nor the writer now 


has aceess to those records. Mr. George has furnished maps of 


the property and the details of the report have been supplied 


by and are strictly the opinions of the writer. Movever the 


•	 report is accurate and reflects in detail the findings of the 


writer during that .a.rlis' period


S







ither. it has be nee.ssary to provide assqs of various 


parts of the vdss wgter eonstd.ratiaL, d.tajled analysis of the 


samples are net nes available, however the writer is able to furnish 


results that are purposely held to eamseristive figures,)bat of 


	


the assays during the past thi'se years have been rattometris	 - 


lysis but sufficient chemical controls have been conducted to ren-


der it possible to determine that the chemical assay for the con-


tained thoris (Th02) may be edequat.ly made by multiplying the 


radiametrie assay by a factor of 5.0. This multiplier wee obtained 


over a period of time by eamparison of radiemetric assays with the 


chemical assays of the same samplesb 


sii1 and Accesibili 


•


	


	 The Wellborn properties are located appr. wl t.3y $0 air


miles south and west of matte, Montana, about 120 'dl e. by road, 
and about 35 miles west of Armatsad, Montana. Thatts, the pm-


cipsi city of the area, is a supply point for virtually eve 


commodity that may be required in a mining operation. Secifically 


the claims are located in Sections 29, 32, and 33 of Tonehip 
10 South, Range 35 West, )ntana Principal Meridian. All of the 


claims are located east of but near the Continental Divide which 


tome the boundary between Montana and I&.ho. 


Prom mitt., the property ay be reached by driving south on 


U.S. tigPwey 91 to Armetsad, Montana, a distance of approximately 


gg miles.Pram Armstead a well maintained 'av.3..d road azter4s 


to Grant from which a well traveled dirt road continues to the 


thorium property.







SThoriam bearing ores that uLU ultiaats3y be mined from the 


deposits 'viU, either in the form of rat ore or concentrates, be 


trucked approdt.]y 35 miles to the railhead of the Union ftem. 


ifie Rathisy located at Armetead, Wentenao 


fl.vations in the mcnmtains and rolling foothills of the 


Lamhi Pass District, the locals of the WeUbom claims, range 


frcti about 3,500 test to nearly 8,O00 feet above sea level. The 


topograp is generally moderate and is less rugged than is the 


ordinary ilmuntainous terrain of Western )(ontar* • The hills irs 


•	 uniforvially smooth and rock outcrops other than the veins propsi' 
are generally seon only along the creek courses. Generally ep-
.kin.g the north elopes are steeper and have less overburden 


cover than do the south slopes. Elevations on the claims range 


frcei about 6,000 to about 7,500 feet above sea level with th-


orius bearing area being found ov*r almost the entire vertical 


interval. There are no topographic maps of the area and the U.S. 


Forest Service maps of the district are too general in treatment 


to be of much use. 


All of the clams of the Wellborn property iis on areas dr-


ained bV either the North Fork or the South Fork of Frying Pan 
creek 4ich flows into the 3eavsrh.ad river near Arm4ead and 


ev.ntu&l]y into the Atlantic Ocean via the Missouri River. 


Quits and V.g&tation 
The climate in semiarid with an animal precipitation of 


about 31 ies, much of which falls as sum during the winter.







ri


•	
Nodsrate to warn s.rs are sxp.ri.no.d in the area with tpm 


eratwree as high as 90 degrees F. During the winter the tperaturs 


aa fall as low as 30 degrees below zero. Winter weather usually 


lasts from about December 15 until about April Lit of the following 


year. Although deep snows, fran 1. to 3 feat, could present an oper-


ating problem dtuin.g the winter incathe, the present access roads are 


located along the canipw4tive3y open south slopes and the r.d.s 


iay be easily kept open during these periods. 


Pine and fir trees are abundant along the north slopes and, 


although the quantity of sawing size and grade of timber Is not 


large, the growth will be far more than adequate to provide all 


necessary mine support. 


Radioactive minerals were first discovered. in )(emtana in 


the spring of 1949 bF Kr. WVne Rininan of Clamcy, Montani. The 


date of the first discovery of such winer1s in the Laihi Pass 


area is unknown to thw writer but it is probable that such disc-


overies were macie at about the same tine. It is certain that the 


deposits now latoim to contain thwim as the principal valuable 


miner.l were first thought to be uranium bearing and that the 


first work was performed in search of this latter element. The 


Elkhorn Mining Ccmpeny was probably the first caupwV to atteupt 


any qiloration in the area when tb.7 diand drilled the Outhm 


ern and of the Last Chaac.-ady Tree group of cl.iiis. *..n it 


0	 V" proven that the deposits contained thoritin rather than Urasiwa 


the 1*'sjst MW dropped. Although the writer recalls Wobing the







O
holes in lit. 1952, the information gained from such drilling was 


never made available, and such data as was gained me restricted 


bF the A. 


Although there are other known occurences of thor1a bearing 


veins in the vicinity of the Wellborn properties, the surface sx 


posurea are usually insignificant and since no work other than sur-


face scratching has been performed, the known area of cocimercial 


grads ore is pretty much confined to the property under consideration. 


In general such deposits may be said to be restricted to a wall 


area near the crest of the Continental Divide and to the cla im, on 


the east front of the divide that have had the later to be disc-


ussed work performed on them. Only amer showings of thori zain-


•rala are known to occur at any appreciable distance from the div-


ide and generally these deposits contain vein aonozit., primar- 


ily a rare earth mineral which may contain as much as 15 percent 


thoriva in the monesite. 


In the Lethi Pass ctistriet of Montana, there are several pro-


parties under a diversity of ownerships that have performed mmall 


amounts of work on whatever thorium showings they may have. Ability 


to produce an appreciable amount of ore were they called upon to 


do so lies exclusively with the Wellborn property. These OliLia*, 


particularly the Last Chance8ha4 Tree group and those ClaIRS 


covering the so-called hear Zone, have had considerable work, both 


surface and underground performed on them and would be able to pro 


duos substantial tonnage after only a few days of preparation. 


Although it would be an impossibility to attempt to predict the 


0	 tonnage and average grade of thorium ores that will evsntuUy be 


produced from the district, it is evident even to the most in-







S ezperi.i.d observer that such quantities nust be measured in 


d3 11ons of tons. As far as the average grade is concerned, the 


initial production 411 probably contain 0.75 and 1.0 percent 


thoria. Though one cannot at this time ey what grade will be re* 


quired to constitute commercial grade ore 1 it seems probable that 


&s the demand increases, the required grade of the ore mV be re-


duced, 


During the past year or 18 months nor* and more of the major 


mining and chio&l concerns of the United States have evidenced 


interest in the potential of the liahi Pass area and particularly 


in the Wellborn cs h1*. It is therefore possible that within the 


next few years a great deal of exploration, both surface and undv-


gro'4nd will be performed. Event'4a3ly, probably within a v517 few 
40 years, activity within the area will have reached the point where 


only underground active mining operations of the more produstive 


properties will be carried on. 


Since the discovery of the theria ores of the area, the 


United States Government has been interested to the extent that 


both the Geological Survey and the Atomic Energy Ccsmiseicn have 


conducted periodic emm(iatioae and marvee of the depoeits being 


opened. The Geological Survey has published a bulletin on the 


lborium Deposits of Eastoentral Idaho and Southwestern Zontana, and 


the Atomic Inergy Ciseicsi has kept abreast of developments in 


the area. The A work has consisted of mapping of the exploration 


irk as it was performed and the ccpi lation of a detailed report 


on the Ysilborn c laims. That report was prepared bW the present 


writer and consisted of an analysis of the geology and of the







S	 probabl, potential of the property together with a 4otai3ad ealem 


o3atien of the iMiaat.d we reserves. The report mW elassifi.4 


sat orial aM to the writers kasvl.dgs ias aver sodS avil1 to 


the public or to the o.rs of the property. Tho writer is mrs 


that shortly after his resignation from the Csaiuiss, that Agees 


undertook a ocsplsto appraisal of the tkoria potential of the area. 


The pu'pose in ssntiontng this last work is to offer the possibility 


that such evident interest on the governments port night be an iad 


isation that interest in tharimm ores say be appreashing the paint 


that a purehasing progran for thess ores sq soon be established. 


Realamal Goo 


40	 L—hi Pass and the surrounding area is located along the seeth. 


east edge of the Idw botholith, as intrusive mass of granitic 


rooks of probable late Cretaceous ag., rooks emplaced about 75 


million years age. To the east of the area thu's is a large expanse 


of Tertiary WrocUstics sad sedinents sai.what younger than the 


Idaho batho li th. The thorimm deposits are contained in rocks of late 


Precambrian tin., rocks that are probably in excess of 750 nd Ilions 


of years in age. These ?rsoanbriazt rocks form port of the southers 


extremity at a vest area of mish material kmm collectively as 


the Belt fornation. OI&ghout the entire expanse of the Belt reeks 


th.r. .z*.t areas, large and	 11, whisk have intruded the older 


risks or have covired then as sediments or as vuleani. outbursts. 


5	 The entire series has been tilted and warped invarying depess 


so that at this time it is rare to see then in the position in 


^ I


which they were origjn&lly ct.posited. Uplifting, tilting and i*rpiag







0	 and faulting of the rooks has generally been slow and of igff 


ient degree to fracture thas extensively and the Belt rooks as a 


whole form a region in which mineral deposits are not abundant. 


Rather wherever fracturing has caused later .mplacsm.nt of ore 


deposits, inch deposits seen to appear more concentrated than if 


the minerals available for fcmation of are deposits were free to 


Settle in a variety or multitude of locations. Mato if not all, 


of the mineral deposits occuring in the veins and vein systems of 


the area were probably localised as a result of fracturing caused 


bF the intrusion of the Idaho bathelith and such deposits were 


undoubtedly formed during the rising of the molten magma and for 


a time after the cooling and solidification of that mass. Thus 


the veins themselves, though contained within a rock formation 


as much as 750 to 1000 liuli-ons of years in age, are probably not 


more than 70 or 75 million years old. 


Although much of the Leehi Pass district is covered with 


varying thicknesses of overburden, there are enough rock out-


crops and road out exposures present to establish the presence 


of the Belt Precambrian rocks as the d*inent ones of the area. 


Fresh exposures of the rock are generally grey to light buff in 


color and the texture varies from. a soft quartsite to very hard 


argillite. The rocks are usually fine grimed and nonaporphyritic 


and in general the bedding planes stand at steep angles while 


shearing and crushing of the rock is not =— ----n, )Lire and there 


• one may observe Tertiary volcanic agglomerates and rtqolite dikes. 


The general attitude of the agglomerates is difficult to determine 


although it appears that they dip generally to the east and that
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they may have had thetv origin to the west. In reality they prow 


p.b]..y are a part of the Chall is Volcanics so eocn to the west 


and southwest. Slightly east of the Wellborn property there is an 


exposure of conglomeratic rock that may represent the base of the 


Cambrian fomation. These rocks are only slightly 'ounger than 


the Precambrian rocks of the area. If these are the base of the 


Cambrian, and stratigraphically they are in correct position, it 


becomes apparent that the ore d.posits of the district are in rocks 


forming the uppermost portion of the kit formation. 


Drainage features of the district indicate that the major geo-


logical structures adopt a general northwest to northeast alignment 


and that theee structures cross the general bidding directions of 


the Precambrian metamorphosed sediments. It is interesting to note 


that as a pattern the dominent veins likewise assume the ternd of 


the indicated major structures. This would indicate that the veins 


have an excellent chance of continuity both in length and in depth 


and also that the mineralized structures have a better chance to 


acquire an appreciable width than they would have were they tran-


sverse to the major structural features. 


Thorium Vein Deposits 


In the area in general corer veins and thorium-bearing quarts—


hematite veins occur as fracture fillings in the Ravailt (?) mam 


ber of the Belt series of Precambrian rocks. Thorite, hydrotborit. 


(7), monosits and al t*viit. occur in the thorium -biasing veins but 


only thorite and hydroth.rits (7) have been foumd in significant 


amounts. In the quartz-hematite veins the thorite occurs as dii,-


esinated crystals associated with the quarts, hesatit., hydrous 


iron oxides sad barite • The gangw minerals are mainly quarts, p-







rite and hematite 


The thorite-.beraing veins are usually reddish brown in color 


whether they are represented by weathered outcrops or by freshly 


opened cuts or underground penetrations. The veins are usually more 


resiatent to weathering than is the wall rock and in many instances 


form bold outcrops. In addition to the previously mentioned miners 


specular hematite is a common associate. Most of the radioactivity 


is due to the thorium contained in the thorite ( thorium silicate) 


and very little can be attributed to uranium. Minor nkounts of thor. 


ium may be contained in the mixture of iron oxides, in which case 


it would probably be hycirothorite, an alteration product of the 


thorite • At no place have secondary minerals of thorium been reeog.. 


n.tud and the mineralization at depth mill undoubtedly be very sim-


ilar to that observed at the surface or near surface exposures. The 


one exception to this probability is that at depth at least a part 


of the iron now seen as oxides will be present in the sulphide form. 


Trites and Tooker ( 1953, page 36) have found that samples from 


the quarts-hematite veins contain as much as 1.25 per cent equiv. 


ilent, 0.008 uranium, and 6.6 percent thoria ( thorium oxide). Tbo 


rare earth minerals yttrium, cerium, samarium, n.odysium, gadolinium 


and lanthanum were found by spectrographic analysis of both bho 


heavy and the light mineral fractions of the samples. The above 


mentioned reference, page six, states that of four therite-.b.ar.. 


ing samples from the district which were anslysid in the Surveys 


Washington D.C. laboratory, the thorite rich fraction a indicated 


the major constituents to be thorium, barium, phosphorus, and sil-. 


Ilnn. The minor constituents were iron, barium and manganese and 


frtt


the trace parts were load, copper, and magnesium. It further states
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S that the analyzed four samples of tharite contained no detectable 


rare earth elements or uranium ,, thereby distinguishing it from 


thorite from most other parts of the world. 


Sine the discovery of the thorium—bearing veins on the Well-


born property, radiometric wO geological studies of the deposits 


have been conducted by geologists of the United States 4.o1ogical 


Survey and the United States Atomic Energy Conission and consid-


erable exploration has been conducted by the operator and owner. 


Such exploration has consisted of initial transit survey of the 


claims coupled with surface radiometric aurves of the several 


40	
claims wider Mr. Wellbor's ownership. Following the radiometric 


work, extensive bulldozing was conducted on the Last Chance. 


Shady Tree group in order to deliniate the abnormal surface rad-


ioactivity earlie detected. Bulldozing tended to develop the main 


deposits into two distinct zones, one of bthioh is now known to be 


a continuous hydrothermal 11Usd vein in excess of 1,900 feet in 


length. Both ends of this vein are open for additional exploration 


so that the total length may be far in excess of this dimension. 


Conservatively the known length could be projected a distance at 


least equal to one-third the known length and the strngth of the 


vein at both .xtrenities indicates that the expected additional 


length may be greater than the arbitrary figure of one-third. 


Although other mineralized structures, particularly the so-called 


•	
Shear Zone, are known on the Wellborn properties, the above des-


cribed Last Chance-Shady Tree vein is the best known and explored 


and probably will be the beet and most productive vein in the







0	 entire district. Additional surface bu.U4ozing has been accom-


pUshed on some of the other veins and the Shear Zone stricture 


has been partially outlined by such work. aubeurface or underground 


*tploit.ion has been centered ain].y on the Last Chanc.Sha4 


Tree vein. Near what was thought to be the southeast end of the 


obviously mineralized zone an inclined shaft was sunk to a depth 


of 50 feet along the footwafl or underside of the vein. From the 


bottcin of the shaft, a horizontal crosscut was southwest through 


approxi&atsly 114 feet of vein filling of ore grade. The thickness 


of the vein at the bottom of the shaft belied surface showings 


so that it was then evident that the shaft could have been swk at 


a point farther southwest along the projected strike of the vein 


and thus could have indicated th.t much more strike length for the 


0	 structure • Surface showings northwest frwi the point of the shaft 


entry were sufficient to indicate that the vein was strong enough 


and probably of sufficient grade to make additional exploration 


work at these points unwarrented at that time. At a point approx. 


iuiately 1,900 feet northwest of the shalt, the surface overburden 


was too thick to permit unquestioned projection of the vein to 


this point. Consequently a crosscut was planned and subsequently 


driven to intersect the calculated downward extension of the vein 


at a point near)y 250 feet below the surface. The vein was inter-


sected in the crosscut at a distance of slightly over 700 feet 


from the portal and almost exactly at the point where it was cal. 


culated to be. At the point of intersection the crosscut was 


swung to the right in order to penetrate at right angles. Thirty 


two feet of vein was crossed before encountering the hanging vail 


or upper side of the vein. Although portions of the vein at this







point were og higher grade than were other parts, the average 


tenor frorn footwall to hanging 'wall falls only a short wiy


below 1.0 percent contained Th02 ( thorie.). The sm of the work 


accorpliehed on the Last Chance-Shady Tree vein indicates that 


the structure strikes generally to the northwest and dipsfron 


40 to 45 degrees to the southwest. Actually the vein describes 


a gentle are concave to the southwest rather than being a near 


p.ftne structure. In ord'r to further explore the limits of the vein 


and at the request of t ie writer, who was t.hsn connected with the 


Atomic Energy Couniision, an additional crosscut was plan*Ød to 


intersect the vein at a point 180 feet vertically below*the above 


described penetration. Such work would have required apprrimitely 


12 100 feet of additional underrotzid tuinel 'work. The crosscut 


0	 as started and was driven approxirnte1y 100 feet before work-


was stopped. 


Followin,g completion of the 700 foot crosscut, drifting 


southwest was carried on from the óroeaoat for a distance of 50 


feet alone the foot-wall. At this point the vein was then crossed 


to the rtaging w11. The writer ieasur.d true thickness of the vein 


at this point ari distance f rum footwali to hanging wail at right 


angles to the dip was 31 feet. A higher than average grade sons 


of ore was smp1ed along both Lhe footwall av the hanging will. 


Following this crosecut bbs drift was ext er1ed an additional 50 


feet. The writer did not visit the work after this final drifting 


though the contractor verbally stated that there was apparently 


•	 no chan.e in grade or thickness of the ore body. 


During and following the above described exploration of the 


Last Che.noe-Shady Tree vein, a drift was run approTirnately 100 
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feet in length was driven along a portion of the 1.ar Zone 


orebody. This structure lies approximate]y 1,200 test north-


east of the Last Chance-Shady Tree vein and the drift was 


driven at a point a]most due east of the initial shaft work 


on the other vein. This drifting indicated that the mineralised 


portions of the Shear Zone are interior to and lees continuous 


than the first explored vein. Ore occurs in and along the length 


of the drift but the true thicknesses are lees and the ore is 


in the form of discontinuous lenticular pods distributed along the 


vein. Individual pods are of good average grade, but the width 


ranges from about four feet to as little as eight inches and is 


such as to make subsequent mining operations difficult. Additional 


work along this vein was then discontinued and the deetsion made 


0	 to expend all near future explonaticn work on the Last Chance-


Shady Tree vein. Accordingly, work was then concentrated on fin-s 


lehing the initial exploration of the last mentioned vein at depth 


and the following season work was started on the 1,100 foot croes 


cut previously ilentioned. The work thus far oanp].etei on both the 


Last Chance-Shady Tree vein and on the Shear Zone structure has 


enjoyed remarkable success in that they have served to outline 


the fact that an enormous tonnage of ore grads material exists 


on the property, particularly on the Last Chance-Shady Tree vein 


but also, though on a lesser scale, on the Shear Zone, If it had 


been possible to continue the last started crosscut which was 


designed to intersect the main structure at an additional 180 


0


	 feet of depth ( 230 feet along the dip of the vsin)t* would at.


doubtedly have nearly doubled the calculated or. reserves. The 


lack of capitol can be the only reason why the 1,100 foot cross.
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cut was not eop1eted. Certainly there could have been no other 


reason for attempting to further outline the excellent .obo4


thus far developed. 


The calculation of indicated ore reserves, particularly on 


the Last Chance-Shady Tree *"body was undertaken while the writer 


was still in the employ of the kEC • The work was not difficult this 


to the epend.id amount of surface exposures of ore opened along the 


strike length of the vein and due alec to the underground expl-


oration that had been conducted. Even though such exposures were 


evident, the calculations were purposely held at conservative 


figures, this because of the purpose of the report. If no concrete 


figures were known for arq portion of the vein, then no reserves 


were calculated for that, or those, portions. However in some 


cases it would have been entirely logical to project the adjoin-. 


ing ore blocks into, if not throut, the unknown areas. Likewise 


if sons blocks had only portions of the width or length of the 


vein exposed, the reserve figures assigned those blocks included 


only the portions of the vein that could actually be seen and no 


consideration was given the unseen or =sampled portions of the 


vein but which could probably have been proven present had the 


.xploraticrt work been adequately extended. In addition to the Last' 


Chance and Shady Tree orebodies, there exists several veins that 


show excsllsbt widths and grades on surface outcrops but on whisk 


•	 no exploration work of any kind has been carried on. The potential 


of these veins was not and is not included in the present ore 


reserve estisates, Qrodsg of the indicated ore blocks are the 







result of my samples taken, both at the surface and undergro, 


and assayed both radicstetrically and cheinicaUy, principally the 


former. Where radiometric assays governed it was possible to con-


vert theee to calculated Th02 b app1ing the factor of 5.0, 


derived from comparison of a multitude of radiometric assays with 


the corresponding chemical assay of that same sample. In addition 


it was possible to sat up a relation between contained thoria of 


assayed samples and indicated thoria content as derived from prof. 


use across the exposed vein widths. These profiles were made after 


traversing with radioactivity recording instruments, usually of the 


scintillation type. In some cases these relations between assayed 


samples and mearur.d profiles were used to calculate ore grades 


where either insufficient samples had been taken or cuts had not 


•	 been extended entirely through the overburden oover. 


In the original calculations, a cutoff grad. of 0.60% thoris 


was used, it being arbitrarily satmied after preliminary calculations 


that material containing less than 0.60 % thoria could not be mind 


at a profit. A. a result the figures obtained reflected only those 


portions of the orebodiss that contain material in excess of 0.60% 


thoria. At that time a conservative figure of approxiiiately $1.50 


per pound for the contained thoria was undo and since calculated 


mining costs, including amortisation of the property would app-


roximate $1.00 per ton of or. mined, 0.60 S or 12 poz4s of con-


tained theri.a was assumed was assumed to be the lowest grads mat-


erial that could be profitably mined. The latest published fig-


ures indicate that the market pricefor thoriumsalts may be 


nearer $7.00 per poedd for contained thoria. Assuming that this 


1


figure may be reduced by as such as 50 percent because of the cost
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Of Producing these salts, it Is reasonable to anticipat, a 


return of at least $3.50 per pound for the thoria contained in


thise ores, particularly since thorite is onsof the ea siest of 


the thorim minerals to reduce metalurgically. With the above 


figures in mind it is probable that the cutoff between nen 


co.rcia1 grade ores and the.e that could be mined at a profit 


may be nearer 0.25 % thuria than it was originally set at 0.60 % 


thoria. 


The following tabl* presents the ore reserve figures derived 


when using a cutoff figure of 0.64 thoria and the revised portion 


shows the corresponding calculated tonnages arrived at when the 


cutoff point is lowered to 0.25 $ thoria. 


- CutO.frAdo equals 0.6O%tho 


XLr4nL Width


 


HiEw Grad,.	 Ore, E.i.rvsp


Last Charws.'Sha4 Tree Or.body 


	


13.5 feet	 0.97 % Th02	 6000000 two 


Shear Zone Orebody 


	


3.0 feet	 1.01 Th02	 145,000 tais 


Total and average	 0999 S 7h02	 715,000 tons 


Cutoff Grade equals 0.23 5 theists 


Last Chance Shady Tree Or.body 


	


15.0 feat	 0.75 5 Th02 	 18100,000 tons


Shear Zone Orebody 


	


395 feet	 o.eo S Th0	 0,000 tons 


Total and Average	 0.7 S Th02	 1,300,000 te,. 
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	 The increase in tonnage over that evidenced by being able to 


nine a greater width of vein anter4l is brought about by the fact 


that ore blocks that were not ninubie when using a cutoff of 0.60 


percent thor'ia nay now be brought into production when using a 


cutoff grads of 0.25 percent thorma (Th02). 


Although it would of cow'se dspsi on what was encountered if 


and when the longer and lower crosscut, which is now in 100 feet, 


is conpieted, the strength and latitude of the vein in the upper 


levels is sufficient to indicate that the present ore reserves 


of the Lst Chance Shady Tree orebody may be increased frm 50 to 


70 percent when that crosscut and attsnd.nt drifting are eon-


pleted. Thus aemsning that the crosscut and drifting are to be 


O	
finished I would setimate that the reserves of that orebody nay be 


incr.e.d to 1,500,000 or possibly to 1,750,000 tons of ore having 


a grade ooiiaensurate with that in the upper levels. The thought 


that at least some of the contained iron oxides at the present 


horison may be replaced by sulphides at a greater depth may tend 


to lower the grade of the material there encou4ter.d. This lower-


of grads would be proportional only to the difference in specific 


gravity between the iron oxides and the iron sulphid.s. The decrew 


in grade would probably not amount to more than 0.01 or 0.02 % 


7h02 in the ore at greater depth. 


.	 I
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The following is taken in a large part fr* the latest Survey 


and Market Outlook itsue of The thgLn.ering and Mining Journal. 


During 1956 an ever increasing amount of thoriem was required 


for hi temperature alloys and JMC investigations of the potential 


of thorim metal as a nuclear power fuel were intensified. The AC 


announced that reactor grade thorium metal was available for parch-


ace from its stocks. In June of 1956 , Davison Chemical Comp.y 


and its affiliate , Rare Mrthe Inc., opened a new $2 million pro-


cessing plant at Curtis flay, )ax71aM to join join others as a 


producer. Westinghouse Electric Corp. lamp visien prepared a 


all amount of thorium metal from refined salts for use in elect-


rical equipment and a number of firms were reportedly engaged in 


0	 research concerning methods of producing high purity thoriun met.. 


a].. Significant growth continued in the use of therlwt in magnes-


ium allots for aircraft and guided miseles, because of its light 


weight, strength at elevated temperatures and good forming prop-


erties. The alloy, weighing only as much as steel, eqnWees 


good strength and elastic modulus characteristics to temperatures 


around 600 degrees P., good creep resist.nce, can be heat treated 


and welded and is available from its fabricators cast and wrought 


forms. A special thorimm-4%agnesium alloy is to be used in the 


earth satellite, Project jinguard, Consolidated and Edison, in 


1956s purchased 27,500 pound. of ABC thorium for $537 0000.00 to 


be used in conducting critical experiments in a full  sued rea 


S


otor core prior to installation of their reactor at the Indian 


Point, N. I. sit.. 


Outlook is good for thori.m in high temperature alloys of g..







nesin • Most of the applications for this allay are presently in 


defence products but 4h increased publicity concerning its v.r 


utility there is opportunity for more widespread use, particularll 


so as the anticipated speed of future aircraft approach and pass 


the speed of sound. In this speed range, now called the Thermal 


Thicket", a planes skin temperature at Mach 2 ( twice the speed of 


sound) can reach 275 degrees F., and at Mach 3 it may leap to 650 


degrees P. 


Export of the thorium nitrate salt for foreign production of 


gas mantles 411 probably continue to increase. 


Market quotatiorAe for thorium salts range frozr, a low of $3.00 


per pound for the nitrate of gas mantle grade ( 46% mo2) to an 


average of about $7.00 per pound for material containing from 


80 to 90 percent thoria (Th02). A high of from $.25 to $9.35 


is asked for the oxide containing from 97 to 99 percent thoria. 


The price asked for thorium metal is probably in the range of 


from l8.00 to $20.00 per pound. 


ççwsi$ 


Comclusiofls reashed after more than three years of Obs0rT&tiSR 


of the Wellborn t)rium bearing properties may be simply stated to 


the effect thats 


1. There is now thought to be a minimum of frm 750,000 to 


10 0001P 000 tonI of thorium bearing ores on the property that may in 


the writers opinion be mined at a profit. Most of this nobab1e 


tonnage is located on the or'ebody known as the Last Chans.'Sbed7 


Tres vein. 


a, The grate of the above .aoumt of thorium ores calmalated







et 
IV


to be present on the considered property will fall in the rang. 


of from 0.75 percent thoria to 1.0 percent thoria. 


3. It is believed that the strength and persistence of the 


Last. Chance- Shady Tree vein is sufficient to render it probable 


that the completion of the lower aria last started crosscut dir-


ected toward that vein will intersect the structure at approx-


Irnatély 1,100 fet and that the additional ore thus found Will 


increase the known and probable reserves from 50 to 70 percent. 


4, The Wellborn properties in the Lnhi Pass district OfIf 


Montana are, so tar as is known by the writer, the on]y such 


properties that could in a short period of pr.partion, pro- I 
duce isubstantial amounts of ores above mentioned. 


.
	


RQth)a.TI0NS 


It is recended that should additional exploration and 


development be undertaken at the Wellborn thorium properties, 


first consideration be given to the completion of the lower and 


last started crosscut • The adit has presently been advanced a 


total of approximately 100 feet and the raining amount of
U 


tunneling, about 1,000 f..t, should be completed in less than 


six months time • Since there is an abundance of ore now out-


lined for beginning eining operations, the driving of this 


crosscut could however be made to coincide with wi ni n g operations 


of the upper levels. 


No additional recesss.ndations for explorations and develop-


is


	 mont of these claim are possible since exploration thus far com-


pleted has shown that sufficient ore of good grade 


and there the matter rests.
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WARREN R. WAGNER 
GEOLOGIST 


6526 HOLIDAY DRIVE 
BOISE. IDAHO 


PHONE 4.1925 


4/u,,, 
SERVING THE MINING. CHEMICAL AND CONSTRUCTION INDUSTRIES 


', C. AMre4•, 112 
Tower Ptro1eua Bullding 
11]bft5 0 Tezas 


Dear Mr4 Andre4s 
as you reqtiestsI I he sade an esainetton 


aM .va1wtion of the Weilborn Thortu Pro.pewtte.e 
near Araetetd, aontsns, and ay report is attseh.d. 


As you know, the thorim aarket is 1i*it.6 
'knew How' in the pr*o*@&1xW and marketing is also 


.	 scarce • Pro* our tel.phon. conversations, I gather 
that you hive conneoflona with sow* of the m3or 
oheaiol canpantes. I think your best bet for 
ftmlng a thorium property into pr•it will be 
through 000perstion with one of thee** 


The Lest ChanOI.4bs47 Tiee, ore body an the 
eIlborn propuly is one of the most presietent 


I have ever noountere*. The reserves and grads 
•houl* be of interest to anyone in or sontaslsting 
entering the thortia fiSld. 


As to the europtua content, that will have to 


await assay z'iturna se• two or thro weeks froa now. 


Sincerely yours, 
__U)&TU,( k)TV 


lauren fl. eaer,U 
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S UI I ART 


The wellborn Thorfta Property near Az'mstead, Monta, 
have an ore r carve conservatively eetixa ted to be 720,000 
tone of 00685 pe cent Th02 (thoria), within the first 300 
feet of depth6 Th.e ore can be mined, coztcontrt%tod (by 
gravity) and put on oars at Aistead, for about 120.00 per 
ton. At $6000 per unit of Th 2 , the ore is worth $41.10 
per ton at the mine; this prioe, ieee mining, oonentrtion 
and trucking coets leaves $21910 per ton for profit and 
marketing. Should the ore not be amenable to gravity oonoen 
tration, then chemical treatment would be needed and the 
cost per ton of eonoentrtting would riee by at leet 50 
pircent. In this case, serious consideration should be 
given to the production of thorium salts and/ox thorlus 
iet*a. at Armeteztd, Montana, 


The market for thorium is limited and each operator 
apparently he to snake his own. If chemical trataent to 
produce thorita salts and/or mtil is noeesry, then, the 
investment in plant faciliti es is ooneider;ble (probably 
about $1,500,000.00 for 530 tons per year oapaoity), 


europium has been reported on the property, but assay 
returns are not bok to donfira this; at any rate, the europium 
market is less  e urud tZian the thorium market. 


In conclusion, it is recommended th:'t beneficiation tests 
be run on the ore before furt1oz purohase, miniig, milling 
or marketing plans are forulated, 


0
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ORB RESERVES AID GOLOGT OF TN 8 WELLBORN THRIU POPRTIS 
LATUEA.D ootinr, MONTANA 


INTRODTJQTI•Olt 


_ id oojs At the request of Ui'. C. Andrad.,Ifl, 
Tower Petr61eu 3iti1ding, Dallas, Texas, the writer spent April 
16, and 17, 1957, on the W11i4.orn Thorium Prcperty for the 
purpose of examining and evaluating the deposits. 


As d&p snow (34 9 ) covered the surface, little could 
be seen of the surface and regional go logy. Snow had been 
removed f'oa access rotde, adit portals and a few open outs, 


Mine records and maps were examined carefully. The 
report of Kr. Leonard D. Jarrard, Minerals Consultant, Jutte, 
Montana, wts rn es pe0ial.7 valuable aid. Mr. Jarrard enjoys 


•	 a wide reputation as a sound egin.er FAad much of the Atomic 
Energy Oowniacion'e work at the Wellborn property was done 
uei' his direction previous to his leaving the commission. 


33d  The property is lc.otted 
just east of the ccntjnentl divide and the Idaho.aontana 
border in west central Beaverhead County, Montana (seose 29, 
32 and 33 9 T9108, R.15'l.). The claims lie 35 uii1e by rod 
set of Armstead, tontana and 80 airline milos southwest of 
Butts, Montana (see highway map, next page) 


The property may be reto?d from Butte via U.S. Highway 
91, souUh to Armetead, heno* 35 miles over oou ty and mine 
rode in a general westwArd direction to the mine. An Umion 
Pacific ri]r:..d branch line connects Ar*steed with Butte, 
rnontana, and Silt Li-ke City, Utah. 


A main line electric power transmiAsion installation 
p&ssse within 2-3 Mules of the property.







Ptjierti M1 e1s1oenis The Wsllboxii thori* properties 
consist of 33 unPatouted lode mining olsias. The claims appear 
to be in good order with asseanent work oomp1ted for the 1956. 


57 period. Proof of labor should be filed in Dillon, bontsna, 


county Soitt of Beaverhead County, if it he not been. 
A small omp, w'd• up of several bunk houses, a cook house 


and dinning ball, and an office building Is located along the 


South Pork of Prying Pan Creek, the main dr*inae of the area1 
about one and one half miles from the mine workings. 


Liploration work on the claims is extensive. The outcrops 


have been thoroughly trenohedj a 52' shIft has been vuk near 


the outh.ast end of the Last Chince-Shsdy Tree vein a ores.- 


out has been driven to intersect the ore at approximately 300 


feet vertically below the highest outcrop point. The cross-
cut is locKted ser the northwest end of the vein (ass mp 
In envelope below) * A eeond oroscut, p1uined to intersect 


.	 the ore structure 380 feet below the first oro&.icut has been 


started and is in about 110 feet of the neoesary 1,100 feet. 


GIOLOST 


Gnei,l Stot.Ipis Beosues of snow conditions very little 
surface geology could be doe during this visit. The writer 


is fiailiar with the regional geology of the ares. 


The property lies within a grsup of preuCembrian rooks 


that Kro in ooutot with the Iab.o btholith, a vast ignesova 
intrusive of late Cretaceous age that lies to the west. 


The mineralisation is asoetited with .trtotura1 deformation 
of the pr•'.Cumbrian, Beltian rooks, that occurred during Laramidi 


•tiass.
The host rocks of the ore bodies are metamorphosed 


sandstones or qwirtaitss. The original sandstone ws probably 


•omswht rgillaceoue and the resutling metamorphic rock is a 


den.q# brittle, fin.-grined, dunn-colored rock.







tci The sinereUzattofl is sssooited with northo 
weet-eoutheat trending fraoture and *ear sense. The preOa*brie* 
qwtrtsite beds are 00ip1.x1y folded and contorted, In general, 
the beds strike approzjatelr east-wont in the vicinity of the 
Last ChanoavwShady Tree ore body, and the fracture sone control- 
ling the ore deposition strikes N. 65.750 W. and dips 45.600 
southwest * Other ore bearing etrtoturea on the property appear' 
to parallel the Iat Chanc."$hady Tree structure. 


ORI DEPOSITS 


Ip The uir	 eiutite.4horiuin veins ate typical 
of fro tiir'e son. fillings. Quarts Ath considerable iron stain 
rind some .psoulr hematite flakes up the greater.-part of the 
vein filling mteril • Thorium minerals occur ceoassloually 
as ieol-ted gr4ns in the quarts, but nørailly th.y fill the 


O
minute fracture •yeteraa twit make up the stntoture. 


Qr* %neali 


Thorite ThBiO 4 thoriim silicate , 
H*rothorite, hydrous thorium atlioatø 
Monasite, rare earth thorium phosphate 
Allanite, ootaplex stlioae *tth Th and Y. 


Quarts 
Hematite 
Pyrite 
Barite 


!Phorite appate to be the chief ore atneral. )ionasite and 
all-mite are rare and by&rotborite appare to be inttmtely 
associated with the iron oxides. 


0







Europium h,: ..s been reported frcs this proper'tyj a composite 


sp1e from the Last Chano ' e ..Shdy Tree ore body has been sent 
out for anilysie. Assay returns on these e*ipiee will nt be 
baok for another 2 . 3 weeke. 


Qre &diess Aboording to Jarrard's report, there are 
two more .or-leae parallel ore structures on the property, 
knowfl as the Last Ckiunoe-Shady Tree and the Shear Zone ore 
bodies. The writer's studies were limited to the forner 
beosuse of snow conditions. 


The Last Chance-Shady Tree ore body is a strong, a;prently 
oontinuouly mineralized fr;cture zone th.t strikes Ne 65.750 we 
and dips 45.600 8 (See map in envelope, next page). 


zplor.tion work he opend thia vein tot 2,000 feet 
along the strike and over a vertical range of 300 feet. The 
vein varies in thickness from 14 feet to over 30 feet and 
averages about 22 feet.	 - 


Thorium mineralizatin within the walls is entirely across 
the structure. There is a higr grade band along the footwall 


and also near the hanging wall of the structure. 


Tenor (rde) of O's Using only the emp1es the writer 
out underground, the ore averages 0.685 peroent Tao2 (thoria) 


(as* emp1e and ger:1ogy maps, below). The assay valUes e 
radiometric, checked gtinat a thorium standard. 


Jarrard'e report gives a somewhat higher average and is 
probably more nor1y the true grade of the deposit as he had 


hundreds of ohical and radiometric assay returns from whieh 
to make his average. 


ORE RESERVES 


Siiios the writer could eaziine only the Last Canoe. 
;hdy Tree ore body, reserves trej shown for 'th .t structure only. 
flowever, Jarrard's report gives the size Rrld grade of other ore 
bodies.
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The writer thinks highly rf Jarrard'e, work and was able 


to check prt of it fr e sit av*ilable reoorde. An open road out 
on the Sher Zone ore body gave an extremely high rtdioaotivs 
anomaly. Prom the geology of the Last Cbanae.'Bhady Tree ore 
body and the information in Jarrard's report, the figurea below 
are considered to be a minimum. 


Using a	 length of 2,000 feet, a mining width of 
18 0 feet and a down dip diatttzice of 300 feet, the reserves for 
the Last Chance-Shady TreQ ore bo4y would be as follower 


2 0 000' 1 18' X 300' 


15 ou.ft./ton
	 a 720,000 tons 


At a grade of 0.665 percent thoria or 13.7 pounds per 


ton, these reervee would contain 9 0 864,000 pounds of thoria. 
Or at a value of t 4.1 .10 per t.:, the inround vi1ue wuld be, 


•	 $41.10 X 720,000 tons in 429092,000.00 


The $41.10 value is oa1oulted from recently quoted


	


monasite are prices ba:ed on 60.00 for	 con.ained thoria 
per unit (1 unit a 20 pounds per tc). 


The above inrotud irilue does nut show mining and milling 
losses, and., at this time it would be hatd to oaloul.tte these, 


as nothing is known conorning the benefiot&tion of thorite 
ores from this property. 


The probbi1ity of inore:eing the reserves with drilling 
or ovoss-cutttng .t depth is excellent. . 


3E9EPI0 IA.?I0N 


To the writer's knowledge, no benefici tion tests h ye 
been run on t?e ores. AS the present thorium ore mx1ket demands 


a 10 percent thoria content, teats should be oonduoted to 
determine the amenability of the ores to grvity concentration.







•1 


S Penning of tha ore fl'om the high grade footwall band in 
•	 the Aorthweet and of the aat Chnoe .. ka&y Tree ore body shows 


some 000entrtiOn of values. Like other thorite ores of the 
writer's experience, it is euepeoted that at least prt of the 


ore will respond to grcvit7 oonocntrtion. 
The Colorado 5ohool of Mines Roaerch Foundation h had 


oonsidorble exrienoe in oonoentr ting thorite ores n. 
the writer suggests tht ei.ples be sent tot 


Mr. Ad Qrabtree, Di3'eotor 
Color tdo flohool of yines Ree'trch Folnd4tion 
Golden, Colorado. 


The J'oundatiøn's past experience with such ores will allow 


them to determine the amenability of the se ore in a reltively 


short time. If gravity oonoentr, )tiwa methods are not feisable, 


'then ti'e more expensive obe1oa1 methods of up-grading will b 
I..
	 required- * Should oitrniol methods be neoeaaaryi then, serious 


5


	


	 oonsidetUhoiil4 be given to p1: ? eiii	 c.cplete chemical 
plint at Armetead, oritana, for utilising the ores from the 
Wellborn px'02erties. 


MINING AND MILLING 


Bboauae of the slv k ttered oh rcter end r ..;ter flit attitude 
of the vein some mining problems will be in*o1ved. Ccnsidertble 
timber will be neceery, but %n, tbundant supply is on the claims. 


Lining costs should not exoeó& 12.00 per ton. If the ore 
is delivered to the r*i1 hed t krmstead, • trucking would be 
about $3.00 per toni or, in other words, with c:roful opertion, 
ore on be delivered to the or t the rilied for 15.00 per ton. 


If it is ne.cesiry to conoentrte te ore to produce a 


marketable ore, th neoessary grvity or flottion plant will 
cott about $3,000.00 per ton of aptOit7j or, bout $300,000.00 


5	 for the oonctruotion of a 100 ton plant. 


I,',
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Milling ooste of concentrating the thorium ore should not 


•
	


exceed 15O0 per ton. By putting the pint at the mine nzd 
trucking only conoentrtea to the rail head, the coat would 
be about 117.00 per ton for mining cud milling plus the cost 
of Luoking oonoentrtee to the rilroaa. 


With the price of thorium ores at $60.00 per u$t of 
7h02 ( 1 unit - 20 pounds or . 1% of 2,000 pounde), ore at 
the Wellborn property would be worth *60.00 X 0.685 ó i43L40 
per ton. Using a conbine4 mining, milling cmd trucking 6iat 
of $20.00 per ton (this may be high), thrS would be $21.10 
per ton for marketing zind profit. The $60.00 per unit of 
Th02 price is .O.B * the pltt of the purchaser (probb1y 
bout $50 to$60 per ton to the eastern aeabord). 


In order to make a m;rket for the thorium from this 
property, it may be ueoearry to produce thorium salts or the 
metal. This would require a chaical pl:nt th't v.ould cost 
about $1 9 500,000900 for a $00 ton oapacity per year. 


De2,Ied information on the cost of producing thorium 
silts is not Yai1b1e, but would run somewhere around $2.00 
to 3.00 per pound*


MARXET 


Thorium uses in the United Itates have steadily increased 
over the pact few years, but a rcsdy market for domeetia thorium 


ores is ditXtealt to find. Lindsay Chemiol, Ohioago, Ill., 
will apparently buy thorium ores oontining 10 peroont or more 
thoria. 


High-temperature thorium be ring magnesium z4loy•e are 
in demand, and a potential market exists in the nuclear energy 
field. This usage is not olear, but predictions h.re that thorium 
will be used as a fertile reactor material because of its ability 


to yM3A fissionable U233 in breeding type reactors.
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O
A zseist tor*os.t = tho'tia b	 £10 offioiel indiestes 


tht full *csle thorium ussçe in reastors will develop in the 
srt 2, 5 ez ten ys*m. Apparently the ccmpletiQn and operation 


of CosltdAPed Edison** r.aetor Will fuzish muti needed 


teetqojogy on tboziia in the w.otor fie]4. 
The price of thortu* aosfovmAs as cIl2oted on ps. 101, 


SIGiflUING kD MINING JOURVAl t Vol. 156 9 Jo. 2, Peb. 19579 
foUowss


2Ipt	 Piiiee/3b. lOplOt*. 
Orbonut•	 0.63	 $7925u4980 
Qbioricle	 50	 7900 
Plwiid.	 eo	 6050 
Nitrate	 46	 3.00 


•	 Oxide	 97-99	 8.25-9.35 


yarjuble on rre oarth content 


ileo aco'!rding to the ee. sourCe, Corisolid tea disom 
Company purchased fra the A10 in 1956, 27,500 pounds of 
thorium metal for $531,000.00 (about $19.53 per pound)* 


The outlook for thorium is good in high-teperature
mgnestua alloys, but muoh information i s needed on thorium's 
role in nol.ar energy. 


C01CLU8ION 


The. strength and persistence o4 the Last 0heneu4dy Ti'S5t^a 01


ore body is suffiojant to Indicate tht te reserves oaloul.ted 
for the props ty are oonaz'vativs. 


The faot that the thorium market is limited points to 
the neoeseity of ore b.neftoitstion tests in order to evaluate 
properly and to pin the future. operation of the property,* 


tropiva has been reported on the property, but assay returns 
are twt back to confirm tb.i.s at any rate, the ournptum market 
is muck lsst assured than the thorium arket.


-







Q(.rU A L I P I C A T I 0 N S 


on I 


Berea Oo11ee, Berea, Icy., B.S. Geo1o, 1936. Idaho 8Gho]. of Mines, Moo, Idaho, M.3 The Joh	 e0109y, 1937.Nopki Univ., Ph. D. Geology, 1947. 
erj ej 


- United States Geoogjoa1 Survey, 2 years, lflaoonda Copper Mining Copany, Butte, Mont., 2 years, University of Idaho, ttchirig, 1942-1945 Idaho Bureau of Mines and Geology, 92010gist 1942-1947, Colorado School of Mines, taohing, 1947-1953, 
Colorado S0ho1 of Mines Research Pondation, Research 


geologist, 1948.l953, Geologioaj Consultant, Market Regerh Induitriai Chemloale Malljnokrodt Cheioa1 Works, 1953 to present. Independent Consulting Go1ogje. 1953 to pre s ent, Srvtn.g the Mining, Chemical and Construction Indus tn es. 
CoflelAlting Geologist-* Arrowhead Urnsjwn, 1951-1953, and to Arrowhed buao6saor Trace 1e,ziLt corporation, .	 19531tju. NOVeJflb' 1956, Companies served are some of the major chemical oorp.i1e5, 1edjng mining 60


1
0panies fld sever-4 large 


OOntrzioto. 


Registered }'rofeesjon Go1ogioa1 ginee.r, State of /	
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