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annexes Interim Field Team Reports 0 Owner's Consent to Lien and Operator's monthly reports and all 
Subordination Agreement .	 attachments 


dApplication  and Attachments .	 On-site. Exam. Report (Tab) 
Settlement Sheets 


- Drill Lgs 
Additional Folders:


Left Side 


Folders No.	 : Reports [1] Analysis of Semiannual 
Inspection Reports 0 Project Summary (Interim) by 
MME Engineers


Right Side. 


O Field Team Semiannual Report for 
Certified Project 


fl


Field Team Interim Reports 
Operator's Monthly Reports with 


•	 Transmittal, Narrative and Naps 


Folders No.	 .	 : Naps (Use pocket folder or envelope.) 


Folders No.	 Settlement Sheets 


Folders No.	 . : Drill Logs 


Folders No.	 : Royalty Material


!26 5 







.. 	


0 	 0 


- 
MME FORM 6	 REFERENCE SLIP 


REV. 2-59	 OFFICE OF MINERALS EXPLC 	 I( 


TO: Chief, ONE 
1.


2.


DATE
6
 INITIALS 


BIL 


3.


4.  
M. L. Smelser for 


5. D. R. MacLaren 
FROM: Acting Fid. Officer, Reg. I 


FOR: Check items for action desired 


Action 	 Reply for signature of________________ 


- Approval -- Investigate	 - Surname 


- Comment - Recommendations - Signature 


Conference	 Rewrite	 File 


Instructions	 Your information 


REMARKS: Forwarding New Application (Molybdenum) 
Keevil Mining Group Limited (Nuna Claims) 
Glacier Bay Mining District, Alaska 


In Mr. MacLaren's absence I am forwarding to 
you for review the attached application. 


INT.-DUP. SEC.. WASH., D.C. 	 M$6300-62
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111VIL MINING GROUP LIMITED 
SUITS 1904, II ADILAIRI 1115$? WIlT. TOIOTO I. TILIPIONS IMPIII $.1$11 


4?I_ I 


onar.L.


	


	 . L•



c i. 


PWTO1 .	 August 1 
i.a * ia MumLIM 


wearmuo U1,4106 . LTh. 


TWAIAW flIIl .. %2. 


•,th.-	 tasd .ai


Mr. D. R. Mac Laren, - 
Acting Field Officer, C*I4E, 
U.S. Department of the Intenor, 
South 1ST Howard Street, 
Spokane, Washington. 99204 
U.S.A. 


OFFICIAL 
COPY. 


0. IL L 
thVED 


AUG 26 1965 


INITIALSJOD. 


-


Eat Mr. Mac Laren: 


With rtgard to your letter of May 24. I'S, we art- submitting an 
applkation for financial assistance fr a drtl1iig program go the Nunstak 
molybdenum property On Alaska. Weather Londitions dictits- that the 
program be done in the month of June, July or August. As you mad is 
your lstter thst the tie to procea an application Is usually 2 to 3 mcsiths, 
It was evident that our program could not he finished this summer. To 
the ogram In two parts as you suggested, is not econontktsl1y possible 


auae of the costs involved in this kxanon of moving a 'frifl and ca. 
sToIJt..


Yours vcy truly, 


KEEVIL MINING GROUP LTED 


•	


•


E. G. Thomp* 


• EGT/ct	 . 


0SCS1 ,q CID 


AUG 


-. -"- . 
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'	 Budget Bureau No. 42-R1368 
UNITED STATES	 Approval expires Dec. 31, 1968 


DEPARTMENT OF THE INTERIOR 

OFFICE OF MINERALS EXPLORATION 


TION FOR FINANCIAL ASSISTANCE IN MINERALS EXPLORATION 
OFFI C 


COPY
	 Pursuant to Public Law 85-701 (72 Stat. 700; 30 U.S.C. 641) 


NAE OF PPLI ANT (Full legal name and mailing address as they should 
RECE I VED 	 appear on contract if one is executed.) 


AUG 26 1965 


SIOODE 


iEEVIL MINING GROUP LIMITED 
c/o Suite 1000 - 11 Adelaide St. W. 


I1ORONTO 1, ONTARIO.


APPLICANT DO NOT USE THIS BLOCK 


DOCKET NUMBER	


£a V ?' 
DATE RECEIVED	 J	 / ) 


REGION	 J..'" I 


DIVISION CODE 


LIST CORPORATE OFFICERS OR PARTNERS HERE, IF APPLICABLE 
NAME	 ADDRESS 


N. B. Keevil 866 Tennyson Ave., Port Credit, Ontario 
J. H. Westell 73 Wimbleton Rd., Islington, Ontario. 
J. C. Frantz 18 Inez Court, Wilowdale, Ontario 
J. W. Stephenson, 103 Ridley Blvd., Tor. 12, Ontario 
D.S.Brown	 109 Pandora Circle, Scarboro, Ontario


BUSINESS ORGANIZATION 

(Check one) 


INDIVIDUAL 


CORPORATION 
PARTNERSHIP 


OTHER (Specify)


TITLE 


President 
Vice-Pres. 
Vice-Pres. 
Treasurer 
Secretary 


STATE IN WHICH FIRM IS 
ORGANIZED Ontario 
MINERAL(S) FOR WHICH YOU WISH TO EXPLORE 


Molybdenum 
ESTIMATED COST OF PROJECT 


$	 $121.500


PROPERTY	 LOCATION 
NAME	 COUNTY	 STATE 


Nuna Claims, Glacier Bay Mining District, Alaska 


GENERAL INSTRUCTIONS 


Before filling out this application please read the OME should be used to supplement narrative descriptions of the 
Regulations for Obtaining Federal Assistance in Financing property location and boundaries in item 2, existing mine 
Explorations for Mineral Reserves (30 CFR Chap. Ill). To workings and geology in item 3, and the proposed exploration 
assure prompt action, your application must provide all 	 work in item S. When this information is not too complex, 
applicable material and information specified on the back all of it may be shown on one map or sketch. All documents 
of this application' form. Avoid unnecessary correspondence 	 and other attachments submitted as a part of this application, 
and delays by submitting complete and accurate information, 	 except those in item 3(g) which you mark to be returned, 
Please submit two copies 'of this application and all accom- 	 become the property of the Government and, will not be re-
panying paper: except as otherwise. noted. Place your name 	 turned to the applicant. Send true copies, not originals, of 
and address on each sheet. Each item of information, maps, 	 leases, contracts, and other documents which are an essen-
and reports required as a part of this application is described	 tial part of your business records. File this application 
on the back of this form. Identify each attached statement	 with the Office of Minerals Exploration, Department of the 
by the item number to which it applies. If an item does not 	 Interior, Washington 25. D. C., or with the nearest OME 
apply to your application, show the item number on your state- 	 Field Office. 
ment and after it write "not applicable." Maps or sketches 


CERTIFICATION 


The undersigned, whether as an individual, corporate officer, 	 plete, to the best of his knowledge and, belief, and that 
partner, or otherwise, both in his own behalf and acting 	 he would not ordinarily undertake the proposed exploration 
for the applicant, certifies that the information set forth under current conditions and circumstances at his sole 
in this form and accompanying papers is correct and com- 	 expense. 


DATED 	 ac ( gnaiure) 


TI T'CE 


A wilfully fa"lse statement or certification to any Department or Agency-of the United States Government is a criminal offense. 
U. S. Code, Title 18, Sec. 1001.







INFORMATION REQUIRED WITH THIS APPLICATION 


1. Financial Eligibility: 
(a) Submit evidence of' efforts made within 90 days pre-' 


ceding the filing of this application to obtain credit from 
your bank of account and at least one other banking institu-
tion or other private source of credit. Such evidence shall 
include true copies of correspondence which show: (1) date 
of loan request, (2) amount and terms requested, (3) pro- 
posed use of loan funds, and (4) the replies from credit 
sources. If the loan was offered under terms which you con-
sider unreasonable, state why you consider them so. 


(b) List names and addresses of affiliated, parent, or 
controlling companies or organizations and state extent and 
nature of their interest. 


(c) State how you propose to furnish your share of the 
cost of the exploration work. 


2. Applicant's Rights in Land: 
(a) State your interest in the land and mineral rights, 


whether owner, lessee, purchaser under contract, or other. 
If you are not the owner, submit one true copy of the lease, 
contract, or other document (with address of owner) under 
which you control the property. Describe all liens, mort-
gages, or other encumbrances on the land and state book and 
page number and official place where recorded. 


(b) State the legal description (section, township, and 
range; metes and bounds; patent number of claims) of the 
land upon which you wish to explore and all adjacent land 


• which you own or control. Describe any part of the land or 
'workings which should not be subject to Government royalty 
and liens. If the land consists of unpatented claims, state 
book and page number for each recorded location notice, 
including '-amended locations, and official place where re-
corded. State all the names by which you know the property. 


(c) For all land or mineral rights encumbered or not owned, 
submit five copies of Lien and Subordination Agreements on 
MME Form 52.- If the agreements cannot be obtained, state 
reasons and I provide copies of letters of refusal. 


3. Physical Description: 
(a) Describe in detail and illustrate with maps or sketches 


all mining or exploration operations which yoii know have been 
or are being conducted upon the land. Include existing mine 
workings and all production facilities. 


(b) State your interest, if any,. in. operations described.. 
in (a).  


(c) State, if you know, the past and current production, 
supporting your statement with copies of settlement sheets,'-. 
mine records, or published data if rivailable. 


(d) Describe known ore reserves, giving quantities and 
grades and sampling methods used. Support your statement 
with copies of assay certificates and assay maps if available. 


(e) Describe by narrative and maps or sketches the geo-
logic features of the property, including ore minerals, geologic 
formations if known, and type of 4eposit (vein, bedded, 
etc.).  


(f) State your reasons for expecting tà find - ore, arid if 
you have sampled the Jarea you, propose tol explore,, show 
where the samples were taken, describe sampling methods 
used, and provide copies of assay certificates. 


(g) Send with your application at least two copies of all 
geologic or engineering reports, assay maps, or technologic 
information which you have, indicating whether you require 
their return. 


4. Accessibility of Property: 
(a) To aid the OME representative who may examine the 


property, state name and address of person who will meet him; 
give directions for reaching the property; and describe ac-
cessibility of property and of any mine workings. 


(b) Name the shipping and supply points and state the 
distances to the property. 


5. Exploration Work: 
(a) Describe fully the proposed exploration work giving 


individual footages and sizes of ope ngs for each item.of


work. , Use narrative, maps, plans, and sections as neces-
sary. Show location of the proposed work as. related to geo-
logic ' features such as veins, ore-bearing beds, contacts of 
rock formations, etc. Show also the relation of the proposed 
work to any existing mine workings and to land boundaries 


or to the closest identifiable corner. 
(b) If an access road must be built, show the proposed 


location on the property map and state the length, type and 
construction methods proposed. 


(c) If an OME contract is executed, state how soon there-
after work would be started and finished. State your antici-
pated average daily or monthly rate of progress for each type 
of work. 


6. Experience: 
State your operating experience and background to conduct 


this exploration work and also that of the person who will 
supervise the work. 


7. Estimate of Costs: 
Furnish detailed estimates of the necessary costs for each 


item of the work proposed in 5(a) under the headings listed 
below with a total for each heading and the estimated total 
cost of the work. Costs for any work to be performed by an 
independent contractor should be listed separately , under 
category (a) below, Costs for any work that is not to be per' 
formed by an independent contractor should be listed under 
categories (b) through (g). 


(a) Independent contracts. State the total cost of any pro-
posed independent contract for all or any part of the work, 
and the number of units and the unit cost for each type of 
work, such a per foot--of drilling, per- foot' of, drifting, per. 
hour 'of bulldozer operations, or pert cubic yard' of 'material 
moved. Cost estimates should be supported by bids from 
three contractors if possible... (Note—If none of the work is 
to be contracted, write "none" after this item.) 


(b) Personal services. The cost of supervision, engineer-
ing and geological services, outside consultants, and labor 
should be itemized by numbers and classes of employees; 
rates of wages, salaries or fees; and periods of employment. 
State whether these services are available. 


(c)OperaTting materials and supplies. List itemsf mate- 
rial and supplies giving quantity and cost of-each.,.. Include 
tinder this heading power, water," and fuel, and' units of' equip-
ment and toOls costing-less than $50 each. 	 -	 - - 
- (d) Operating, equipment. List items of equipment and tools 
costing $50 or more per unit. Give specifications arid indicate 
how each' item is to be ac'qnired—i.,.,T rented, purchased or 
provided


,
 by the appliCant. 'If rented ói purchased, state the 


estimated rental or purchase price. If furnished by the appli-
cant, state condition and present fair market value. 


(e) Initial rehabilitation and repairs. Describe the type and 
the cost of initial rehabilitation or repair of existing buildings, 
fixtures, installations (exclusive of mine workings), and 
movable operating equipment now owned by the applicant 
which will be used in the exploration work., 


(f) New buildings, fixtures, installations. Describe each 
building, fixed improvement, and installation to be 'purchased, 
constructed, or installed for the exploration work, stating 
specifications and cost including labor, materials, and super. 
vision.  


(g) Miscellaneous. Describe the type and estimate the 
cost of repairs and maintenance of the operating equipment 
listed in 7(d). Do not repeat initial repairs listed in 7(e). 
Show also the costs of analytical work, accounting, work- 
men's compensation and employees' liability insurance, 
payroll taxes, and other required costs that do not fall within 
the previous categories. EN0Ie—The Govemmt will not con- 
tribute to costs incurred before the date of the contract, or 
to costs of or incident to: (1) acquiring, using, or possessing 
land and any existing improvements, facilities, buildings, in-
stallations, and appurtenances, or the: depreciation and 
depletion thereof; (2) general overhead, corporate management, 
interest and taxes (other than payroll and sales taxes); (3) in-
surance (other than employees' liability insurance); and 
(4) damages to persons or , property (other than authorized 
repair to or replacement of equipment or other property used 
in me work)].


•._DUP. SEC., WASH., D.0
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EYIL MIN GROUP 


W	 SLUTE 10000 
11 ADELAIDESTREET WIJI 


INFORMATION REQUIRED FOR FINANCIAL ASSISTANCE IN	 TORONTO 1, olT, 
I	 CA MINERAL EXPLORATION, NUNATAK PROPERTY	 MDA



GLACIER BAY AREA, ALASKA 


1. Financial Eligibility 


(a) See attached correspondence with Bank of Montreal and Canadian Imperial 


Bank of Commerce. 


(b) Option held by Keevil Mining Group Limited, Suite 1000, 11 Adelaide St. W., 


Toronto. A company with 2, 000 shares issued as per attached list. Bulk of exploration funds 


are provided by Teck Corporation Limited and Copperfields Mining Corporation Limited of 


same address.


(c) Keevil Mining Group share of the cost of exploration work would be furn-


ished by Teck Corporation and Copperfields Mining Corporation and posibly by other mining 


companies. 


2. Applicants Rights in Land
	 7 


(a) The property is under option from James Walper (see attached agreement) 


(b) The property consists of 35unpatented lode mining claims, known as Nuna 


1 to 30 and 34 to 38 inclusive, Juneau Recording District, Book 32 Pages 243 to 277 inclusive. 


(c) Not applicable 


3. Physical Description 


(a)The deposit was discovered in 1941. The Nunatak was mapped by W. S.Twenhofel 


(U.S.G.S. Bull. 947-B) in 1942-43 and by R. S. Sanford, G. A. Apell and F. A. Rutledge of the 


Bureau of Mines in 1942. A total of 215 channel samples were taken and two diamond drill holes 


totalling 286 feet were drilled. The property has been staked intermittently for many years and 


examined by various companies. In the spring of 1964 the deposit was staked by James Walper







•	
-2-	


. 


for a syndicate composed of Selco Exploration, Chesapeake Co. and Keevil Mining Group. The 


property was reported on by George Wahl (enclosed report) and turned down. The property was 


optioned by Keevil Mining Group in March 1965 and reported on by Dr.. Gross (report attached) 


who recommended a drilling program of 5000 feet ( 7 holes) NX core at a total estimated cost 


of $ 125,000.00 U. S. 


(b)Work in 1964 and 1965 as described in (a) 


(c) No production 


(d)No ore reserves as such. Zone of siliceous mineralization in the order of 200, 


000 tons per vertical might average 0. 1% Mo S 2 . There is no ore-body cropping. See reports by 


Twenhofel, Sanford et al, Wahl and Gross attached. 


(e) A monzonite intrusive into limey argillites which has produced hornsfel sequence 


and a silicified mineralized halo. Only a part of the intrusive presently outcrops. See reports 


mentioned in 3 g) 


(1) Samples as per reports. Reasons for the expectation of ore arequoted from 


reports by Dr. Gross. 


"The monzonite stock and its satellites are believed to represent the top of a much 
larger intrusive in depth. The reason for believing this is that the limey argillites of the country 
rock have been extensively altered for distances of from 1, 000 to upwards of 2, 000 feet from the 
outcrop of the stock. Although it is true that limey argillites are easily metamorphosed, never-p 
theless, this is an extensive alteration zone for such a small exposure of intrusive and strongly 
suggests the presence of more intrusive at depth. The trend of this zone of alteration, like the 
axis of the intrusive itself, is across the strike of the bedding. In this way the limey argillites 
that outcrop in the southwestern part of the property can be followed along strike until they loose 
their identity as they approach the intrusive and develop into a "skarn-like" assemblage of 
minerals.


There is little doubt in my mind that the extensive zone of alteration, silicification, 
and quartz sulphide mineralization is related to the monzonite usie. I have already mentioned 
why I think this intrusive increases in size with depth.Low-gTade molyjaenite occurs from place 
to place withiJhiJrusive and the problem remains to find out whether lar ger and richer de- 
6its o&ur withinthe mtrusive at greater (topographic) depth The iolybdenite concentration
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might occur at the top of an intrusive apophyse that is covered so that the deposit although lower 
topographically would be "high" geologically. It seems to me that it is the occurence of moly-
bdenite within the monzonite itself that could be ii	 holes ------	 ..	 --	 - - 
have been designed to test this possibility. 


(g) Reports by Twenhofel Sanford et al, Wahl, Gross and Race. 


4.


(a) The deposit. if1h on Nunatak Peak, Muir Inlet in the Glacier Bay district of South-


eastern Alaska, (North lat. 58° 39' 30", West long. 136° 06' 30") The area h q 78 air miles N 531 


W of Juneau or 129 nautical miles. At the present time our company does not have a man in 


Juneau to take qn OME representative to examine the property. 


(b) as in (3.g) 


5. Exploration Work 


(a) 5000 feet of NX drilling in 7 holes as recommended report by W . H. Gross, 


P. Eng. Phd. and shown on map in report. 


(b) Drill road from shore and levelling of drill sites is presently being done. 


(c) Weather conditions would not allow us to start this year. Drilling could commence 


by June 15, 1966. Drilling footage could average 150' per day and it is expected that the program 


would be completed in one and one half months. 


6. Experience


Our group of companies operate 5 mines in Canada and are continuously engaged in 


exploration work. The geologist who will set on the drill has not been designated at this time. The 


program was recommended and the drill holes spotted by Dr. W.H. Gross, P. Eng., Consulting 


Economic Geologist. 


7. Estimate of Costs (report by W.H. Gross) 


The drilling will be done under contract with a drilling contractor. Their estimated







.	 . 


figure is $ 15.00 per foot for a total of $ 75, 000. Road and site preparations at a cost of 


$ 3, 500 is presently being done by our company. Transportation, consisting of boat and fixed 


wing aircraft, is estimated at $ 10, 000. Geological supervision costs of $ 8, 000, food, fuel 


and cookery cost of $ 10, 000, assays and freight costs of $ 3, 500 and contingencies (1570) at? 


$ 15, 00, 000. Total cost of $ 125, 000, less $ 3, 500 presently being done, leaves $121, 500. 


Mi 


E. G. Thompson, P. Eng., 
August 12, 1965
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Juneau Recording Dist 
iL I-  


• 1 1.	 .	 .	 .	 .	 .	 .	 .	 .	 ,. Suite	 1000.9 	 .	 . . .•• 	 .	 . 4	 ELAIDESTREETW%l. . 
11 Adelaide Street West 


Toronto, Ontario.* 


1/ 
March, 31	 1965. a 


James Walper, Esq., 
83 Spaaira Road, 
Toronto, Ontario. 


Dear Sir. 


This letter will serve to set out the agreement 
which we have reached with you today and upon being fully 
signed  by .both of us, and one copy being redelivered to us, 
will constitute a legal and binding agreement between us. 


We understand that you are the recorded and/or 
beneficial holder of a1007o interest in certain mining 
properties located at Nunatak Bay, Alaska, more particularly 
described as follows:


 


Nuna 1 to 30 mclusive 	 and 
Nun a 34 to 38 inclusive, totalling 35 claims in all 


(described for convenience in this letter as the "mining 
claims")	 You have represented to us that the mining 
claims were properly and legally acquired and that they 
are presently in good standing at least until the 
day of September 1, 1965, free and clearof any liens or 


•:. encumbrances,	 You have further represented to us that 
you have the sole and complete power to deal with the	 : •• mining claims. 


For good and valuable consideration, you have 
agreed to grant to us immediate and exclusive possession 	 •: 
of the mining claims for an exploration period extending 	 .•; • 
for a maximum of five years from the date of this letter •
and are delivering to us herewith recordable transfers of 
the	 * - Z • mining claims into the name of Reginald Michael Butler, 
our escrow agent under this letter agreement. 	 We undertake 
to do sufficient assessment work on the mining claims, 
provided that the same shall be in accordance with good 
mining practice, for the purpose of maintaining them in 


JUNEAU 
SenalNo_________ 


::•	 •..•	 -•	 ::.	 ::..t:	
•	


'	 •:
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. . :: • . . ,	 .	
Juneau Recording DiA. . . . 	 .. 


good standing for as long as the exploration period shall 
extend and for a period of not less than six months there-after. Notwithstanding the foregoing grant it is understood 
and agreed that the exploration period may be terminated by 
us at any time upon notice to you or will be deemed to be	 • 
terminated if any of the under-.mentioned payments is not made 
Within ten days after we shall have received notice from you 
that the same is overdue, which payments are as follows: 


$10,000 on the last day of the thirtieth 
month 4ft	 er agreement; 


$15,000 on the last day of the fortieth 
month after this 1etjer agreement,	 I 


$20,000 on the last day of the fiftieth  month after this letter agreement, 


$40,000 on the last day of the sixtieth 
month after this letter agreement. 


No liability shall result from our failure to make any of 
the foregoing payments which are entirely at our option. 


Provided that we shall have at any time made the then 
required payments specified above, the mining claims may, at 
our request, be transferred to a mining company, having an 
authorized capital of 5,000,000 shares, designated by us 
prior to the end of the exploration period and you shall 
receive within thirty days afterwards 500,000 vendors' 
shares of such company (90% of which will be escrowed in. 


• accordance with the usual Ontario Securities Commission, 
requirements) as payment in full to you for the mining 
claims. In the event that such request for transfer shall 
be made prior to .the date or dates upon which any of the 
:aforesaid payments are required to-be made, the requirement .. 
to make any of such subsequent payments shall accrue to the	 - S	


said company and failure on its part to make any of sudh  
payments as provided in this letter agreement shall entitle	 --• .	 -	 you to require the retransfer of the mining claims to you 	 '. -


	
. - •
• by it without any payment or the surrender of your afore-,. • •	 • said vendors' shares. 	


S 	


ç	 '	 .	 . 	 • •	 S • ••	
It is agreed that the mining claims shall remain ' 	 • in such such company or a wholly-owned subsidiary thereof (unless - • •- -. •	


retransferred to you), that you shall be entitled to nominate •: a director thereto which 'nomination' we shall support, and	 •	 • '- 
5. 


• that if it is necessary. to file a prospectus of such company 	 • S



• in order to qualify your shares for sale to' the public in Canada, such company shall co-operate with you to expedite -I- • • 


such filing.
J. 


V	


5, 


I	 •.	 'I
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3	 Lode Book 3	 P'ige


Juneau Recording Dist, 


From the beginning of the expibration period, the 
mining claims shall be transferred to and recorded in the 
name of our said escrow agent, to be transferred by him 


	


to such company in the event of such company acquiring the	 ' 
mining claims as hereinbefore provided or to be retrans-
ferred to y-ou in the event of the termination of the 
exploration period prior to such acquisition. 


During the exploration period we or such company 
shall have sole access to the mining claims and may explore 
and prospect on them, but during the exploration period 
at reasonable intervals and if the exploration period shall..' 
be terminated as aforesaid you shall have the right to 
receive all information obtained by us or such company res-
pecting the mining claims and we or such company shall have 
the right to remove any plant or equipment for three months 
afterwards. 


You agree to execute any other documents with 
respect to or to clarify the intent of this letter agree 
ment as we may reasonably request.


/ 


Yours very truly, 


EVIL MINING GROUP LIMITED 


Per.	 • 


The foregoing truly represents our agreement in 
this respect and...I agree to be und-byiido mply with 
this letter


kEWORDED - FILED - 
( 3LLL.ILQ d L(J_REC DIST 


DATE_______________ 19 


I lMt.	 () C)	 Jv\ 


R?uc 


-	 I
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- KEEVIL MINING GROUP LIMID 


Common Shareholders 


as at June 30, 1965 


Abex Mines Limited 100
i.


100 Bamoos Minerals Limited 


13irtoc Mining Co	 Limited 100
%


Conduc IL1nes 100 .*. 


Co'isolithited Nicholson Mines Limited 	 100 1.


Copperfields Mining Corporation Limited	 100 


reid Temagami Mines Limited 100 


Irimont Copper Mines Limited 100 


Ja'-aican Mining Limited 100 


Lamaque Mining Company Limited 100 


Yniing Geophysics Company Limited 	 100 


Pickle Crow Gold Mines Limited 10$ 


Rocdor Mines Limited 100 


Silverfields Mining Corporation Limited	 100 I V05, 


Socrates Mining Corporation Limited 100 


Teck Corporation Limited 100 


Tegren Goldfields Limited 100 


Villemaque Gold Mines Limited 100 


Wabico Mines Limited 100 


Zincfiolds Mining Corporation Limited 100 
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SUITE 1000 11 ADELAIDE STREET WEST TORONTO 1 TELFPI[OE EMPIRE 2-1571 


TEC'N CLRi'OI:.\T;ON LIMITED 


COLfl::E:.fls MINING CDIII'. LTD. 


7.AMAQUE MININC CO. LTD. 


MINING GEOI'IIvXCS CO. LTD. 


I'IC:IE CIIOW• GOLD MINES LTD.	 August 5, 1965. 
.sILvE:iIi;LIDs MININC CO. LTD. 


TFM.G.MI MINING CO., LTD. 


and other associated companies


V 
Canadian Imperial Bank of Commerce, 
25 King Street West, 
TORONTO 1 9 Ontario. 


Gentlemen, 


Keevil Mining Group Limited has under option from 
James Walper 35 lode claims on Nunatak Mountain, Glacier  
Bay Mining District and Juneau Recording Precinct, Alaska. 


Surface work done by our agents have indicated that 
the potential exists for a sizeable deposit of molybdenum 
mineralization.	 To carry out the recommendation of 
W,H Gross, which essentially consists of 5,000 feet of 
drilling, we need to raise the sum of One Hundred and 
Twenty Five Thousand dollars U.S. ($125,000.00 U.S.). 


Some of our associated companies would put up part 
of this sum and part might be raised by taking in partners. 
However, it is likely that $60,000 will still b e needed. 
Would your bank consider loaning us this amount to do this 
programme? Full details can be supplied if our request 
receives favourable consideration. 


Yours very truly, 
KEEVIL MINING GROUP LIMITED 


J,-. Stephenson. . 
Treasurer	 . 


JWS/jb







P*, EASE ADDRESS	 ,. 
REPLY To


 THE NIANAGER


CANADIAN IMPERIAL 


BANK OF COMMERCE 
25 KING STREET WEST 


CABLE ADDRESS	 TORONTO 1 ONT 
CANBANK


August 6, 1965 


Our Reference M-7	
.	 F 


: 
Mr J. W. Stephenson	 .	 S 


Treasurer,	 .5. 


	


Keevil Mining Group Limited	 .	 .. 
Suite 1000, 11 Adelaide Street West 


	


Toronto 1, Ontario 	
f 


Dear Mr Stephenson:	 .	 .	 .:. 


We refer to your letter of August 5, 1965 asking that	 . 


this Bank give consideration to a loan to your Company for 	 .. . 


60,000 to carry out 'a drilling ppro gram on 'a group of claims 


thich you have under option from James Walper on Nunatak 	 . 


•	 Mountain, Glacier Bay Mining District and Juneau Recording 	 . 


•	 Precinct, Alaska.	 S 	


5 5


; 


10: 
We regret that owing to the remoteness of the area and  


Other considerations we would not be interestedin extending 
S 	 • 


the suggested accommodation.


	


	 ..	 S 


Yours very truly 


W. W Pegg 
Assistant Ma 


• 	 S .................•..	 • . -	 .	 • 0
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• SUITE 1000. 11 ADELAIDE STREET WEST. TORONTO 1. TELEPHONE EMPIRE 2.1671 


>cth.:;v•


August 5,.1965*. 
TECN CORPORATION LIMITED 	 -	 • •	 -	 •.	 • -. :..	 .:	 -	 .	 -' . 


•	 (I.lWl.D 7IINING CORP. LTD.	 :	 : - •	 -	 5;.-	 -	 -	 .	 - 


	


Mur MINING CO. LTD.	 .•	 -,• -	 •'	
•	 . • -.	 - 


"II'Sr'G 010 1	 ICMCO LTD 


PICKLE 	 GOLD MINES LTD. 


1111VEIWJELDS MINING CO. LTD.	 ,	
. 5. -	 - 	 . -	 -.	 - •: •	 - 	 . 	 - 	 . 	 -.	 I' 


'IGNit MINING CO ITO 


and other associated companies


Dank o:f Montreal, 
Board of Trade Branch, 
11 Adelaide Street West, 
Toronto 1. 


Gentlemen 


• 	 S	 KVi1 Mining Group Limited has undtir option from 

James Walper 35 lode claims on Nunatak Mountain, Glacier Bay 


•	 Mining Dict ad Juneau Recording Precnct Alaska.	 •.: 
• Surface work done by our agents have indicatedi that 


the potential exists.for a sizeable deposit of molybdenum mm'- 
eralization. To carry out the recommendation of W. H. Gross, 	 - S 


•whjch essentially consists of 5,000 feet of drilling, we need  
• -	


S	 to raise the sum of One Hundred and Twenty Five Thousand dollars •. - 
U.S. ($125000 . 00 U.S.) 


	


S	


Some of our associated companies would put up part of 	 -, 
this sum and part might be raised by taking in partners. However, :	 • •


	


	 • • it is likely that $60000 will still be needed. Would your bank

consider loaning us this amount to do this programme? Full  


-	 details can be supplied if our request receives favourable con'- • •. - - S 
-	 sideration,	


S	 • 	 • 	
: 	 • 	 - 	 • -


	 :- 
-•	


• 	


- 	


S5	


• 


Yours very truly, 


-	


S	


I EVIL MINING GROUP LIMITED • ---
	 ;,:5.: .


	
S - - 


1	


• ,•,, -,	


.:	
•• 


JWSs	 Treasuor 


•	
. 	 - 	 . 	


• 	 - 	 -,	


- 	 5.	
- 	 • 	


• 	 1	


• 	 •
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BOARD OF TRADE BUILDING BRANCH 
11 ADELAIDE STREET WEST 


27 cO?/t6'2 £fl'i 


Mr. J.W. Stephenson, 
Treasurer, 
Keevil Mining Group Limited, 


Suite 1000, 
11 Adelaide St. West, 


Toronto 1, Ontario, 


Dear Mr. Stephenson: 


With reference to your letter of the 5th 	 S 


instant inquiring whether this Bank would give con 
sideration to advancing a loan of 60,000.00 to your 
good Company to carry out a drilling programme on 
35 lode claims on Nunatak Mountain, G lacier Bay	 S 


Mining District and Juneau Recording Precinct, Alaska 
under option from James Walper, we regret that due 
to the risk nature of the venture and other consider-
ations we are unable to extend the accommodation 	 S 


requested.	 S. 


Y urs ery truly,	 .	 S 


S 	 / 


/


rray u. i-'attu.u.o 
Manager
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MOLYBDENITE DEPOSITS OF THE NUNATAK AREA, 	 .	 TORONTO 1, OFT 
MUIR INLET, GLACIER BAY 	 ..	 ..	 QANADA 


By W S TWENILOFEL	 $498 
INTRODUCTION 


Muir Inlet is a large fiord that extends northward from the larger 


	


and moo complex Glacier Bay fiord, a tributary to Icy Strait. (See 	 . .	 . 
fig 1) The Glacier Bay district is characterized by huge glaciers 


--	 138!	 134°	 130°	 .	 .	 .	 .	 .• 
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and mountains. The mountains are part of the Coast Range and St. 
Elms Range, both very rugged, high ranges, parts of which '-in the 


Glacier Bay district, rise abruptly from sea level to altitudes of 
10,000 feet or higher. 


Tile molybdenite deposits are in a small mountain on the east 
side of Muir Inlet near its head and about 1 1/2 miles south of the 
front of the Muir Glacier in 1942. (See p1. 1.) Because the small 
mountain was until very recently a nunatak in the midst of the gla-' 
cial ice it will be referred to' in thiijoitas the Nunat.ak and the 
general area of the deposit will be referred to as the Nunatak area.' 


The Nmiatak area may best be reached by motor , launch from 
eaout120iTiile5 by water to the southeast. The nearest town - 


ih, an Indian village about 65 miles to the south. The numer- 
ous icebergs that are frequently near the head of Muir Inlet make 
its waters dangerous for •seaplaiies and somewhat hazardous for small 


boats. 1 Muir Inlet is said to freeze over occasionally, making the 
Nun atak aiiea especially difficult of access for short periods during - 
winter.	 . 


Until 0 or 7 years ago much of the molybdenite deposit was buried 
beneath the Muir and McBride Glaciers, and even today the Nunatak is 	 L 


bounded on the east and north by. a large mass of stagnant ice. As 
the retreat of the glaciers has recently exposed most of the Muir Inlet 
area and as there are very few shrubs and other plants the exposures, 
except for some morainal cover, are excellent. 


In 1942 the Geological Survey party was in the Glacier Bay district' 
'from June 13 to September 15, and except for about 3 weeks the party 
was engaged in mapping the geology and molybcicnitc deposits of 
the Nunatak area. The writer was assisted by David M. I-Iopkins, 
geologist, during most of August and the early part of September,' 
and by Ralph W. Mielke who served as anip.j4 during the last 
week of June and all of . July and Augus't. J. C. Reed visited the 
party many times and gave freely of his advice and time both in the  
field and in the office. 


During August and the early part o September a program for 
• testig the' 	 deposits was conducted by a Bureau of n  


Mines party under the direction of Mr. G. A. Apell and Mr. A. W. 
Tolonen While the men from the Bureau of Mines were at the Nuna- 
talc the Geological Survey party boarded with them and ieceived from 
them many other helpful courtesies. 


CLIMATE	 -	 .	 . ..• 


Data concerning the climate of the Glacier Bay district are meager. 
The only weather observations known to the writer are the amateur 
records kept by the Survey party during the suminerof 1942 and the 
records obtained by Reid 2 in the summer of 1890 Reid's observations. 


I U. s Coast and Geodetic Survey Chart 8306 is used for navigation in this area. 
'Kcid, H. F., Studies of Muir Glacier, Alaska: Nat. Geo g. Max.. vol. 4, pp. 80-81,.1892.  


:.
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show that.  the mean temperature for July and August was slightly 
more thaii 45°, about 100 or 11° colder than the mean temperature at 	 .: 


Juneau during the same months. Reid's record of inininiUifl tempera-
till-C, for July was 35 .4, and for August 37.2% A total of 3.06 inches of 
rain fell tluring July 1890 and 4.88 inches during August 1890. 


'I'lie Survey party's record shows that a-total of 17.2 inches of rain	 .:.. 
fell during a period of 86 days. The wettest month was September, in 
which 5.25 inches of rain fell during the first 15 days. There were 26 
clear or partly cloudy days, 26 rainy days, and 34 cloudy days with no .. . . . 
rain. There were no strong winds . ; usually the weather was very quiet. 
Temperature readings were taken early each morning and after supper 
each night so that the readings necessarily are much closer to the 
minimum than to the maximum temperature. The average of these 
readings was about 39° F. On many nights the temperature dropped 
close to freezing, but the only freezing temperatures recorded were on 
the night of September 14. 	 --


GEOLOGY 



-REGIONAL GEOLOGY 


Numerous expeditions have visited Glacier Bay and Muir Inlet, but - 
most of them were principally concerned with the glacial and botanical  
phenomena that are so well displayed there. The most comprehensive 
geologic report of the Glacier Bay district is by the Wrights.3' 


Glacier Bay lies within the northern extension of the mountains of .. 
the Alexander Archipelago and ih6 Coast Range as well as within the'- 
southern extension of the St. Elms Range. From the small amount of 
data available it appears that Paleozoic calcareous shales and lime- . -	 - 
stones are the predominant rocks of the Glacier Bay district. Rocks--..' 
of a similar type are found on the northeast half of Chichagof Island. 	 . 
The sediments of the Glacier Bay district are believed to be part of 
the Chich'igof Ghciei Bay inticlinouum Metamorphic equivalents 
of these rocks occur near the numerous granitic intrusives in, this.*-.. -: 
region. Most of the beds are tilted at highngles and generally trend , 	 .. . 


northwestward. 	 .	 .	 . •-. 


GEOLOGY OF. THE NUNATAK AREA 	 •. - : . 


Reed in 1936 climbed the Nuwitk but did. not recognize any 
ino13,bdeiiite because the ice of the Muir and McBride Glaciers then 
covered most of the molybdenite showings now exposed 


Wright,8 	 F. B., and Wright, C.W.,TheGlacier Bay National Monument in southeastern  


Alasha, its glaciers and -geology, unpublished manuscript in flies of the U. S. Geol. Survey. '.	 .:• 


'Buthiington, A. F., and Chapin, Theodore, Geology and mineral deposits of southeastern 
Alaska: U. S. Geol. Survey Bull. 800, p. 816, 1029.  


Reed, J. C., Some mineral deposits of Glacier Bay and vicinity, Alaska: Econ. Geol.', H 	 . 
vol 33 sø 1 PP 0-57 1038 


680318-4C----- 
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In the summer of 1041 a Geological Survey party under the direction 
of J. C. Reed ° di scovered the molybdenite deposit. At that time no 
cvidence.of claims was seen. Subsequently, however,the Geological 
Survey was informed that John Johnson, Tom Smith, George Corn- 
stock, Carljevclstad, and S. H; P. Vewistad had staked some of the 
deposits in 1041 prior to Reed's visit and sorie of them in August 1941 
after Reed's visit. As of 1042 the claim owners had done no develop-
ment work. In 1041 Reed was at the Nunatak for only 2 days, and 
time did not permit him to determine more than the broader charac-
teristics of themolybdenite deposits. 


The bedrocks of the Nunatak area include a metamorphosed sedi- 
rnentry sequence of tightly folded Paleozoic (possibly Devon i.


 hornfels with some shale and limestone. (See pls. 2 and 3.) The 
earliest intrusions into the stratified rocks are a group of dark altered 
dikes and sills not shown on p1. 2. The hornfcls was intruded by a - 
small body of quartz inonzonite porphyry probably early in Cretaceous 
tithe after the folding of the bedded rocks. 


Around the intrusive, and developed by it, is a contacLaureole 
characterized by abundant diopside in the hornfels. The diopside 
imparts a dark color to the normally light-colored hornfels. The 
contact aureole and the three recognized hornfels units (see p1. 2) are 
cut by myriad quartz veinlets. 
• abundant towar-c! the iiitru4muwil^ss.Near its periphery they coalesce 


and leave only faint remnants of the original rock. In places the outer, : 
part of the intrusive is almost completely silicified. 


•


	


	 Bedded rocks.—The oldest rock unit exposed in the Nunatak area 	 :

consists of dark blue, very fine-grained, thin-heckled limestone and a 
few shale beds. The limestone is estimated to contain about 50 percent	 F 
calcite and about 50 percent quartz and feldspar, with a little car-


•	 bonaceous material. Conformably overlying the limestone is a thick 
section of hornfels which has been differentiated  on the map into	 • 


j,hree 	 All three units are fine-grained, hard, .and dense, and• :	 •	 • 	 • 


The hornfels consists principally of • 


orthoclase and clinozoisite, with varying 'mounts of oligoclase and 
diopside The hoinfels i'inges in color from light yellow green to 
sdmon pink to chocolate brown. 


The lower hornfels unit is chara
c
teristically thin-bedded and has 


a few limy beds	 m The iddle unit is characteristically thin bedded 


) and contains many beds of coarse-grained, salmon -pink clinozoisite 
The unpei hoinfels unit isthick bedded 
lnb-wive rocks.—The oldest i 


I
ntrusive rocks ale gie'tly altered and 


deformed basaltic dikes and s	 are and e not shown on plate 2 In 


° Smith P S Occurrences of molybdenum minerals in Alaska U S Geol. Survey Bull 
026—C ix 178-180 1042
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truded into the bedded rocks and1tered dikes and sills is a small stock 
of quartz monzonite porphyry. V In places, especially near its outer 
borders, it is largely silicified.' The phenocrysts are large, euhedral, 
zoned crystals ranging from oligoclase to sodicesii 	 The ground - 
iriass is finely crystalline quartz and orthoclase with some oligoclase.-. 	 ' 
From 1 to 2 percent of, fine-grained biotite and magnetite are also 
present. After the intrusion of the quartz rnonzonite porphyry the 
Nunatak area was intruded by hundreds of large and small dikes. 
/ These dikes are dominantly hornblende andesite porphyry with some, 	 c\ 


dacite porphyry. They are characterized by a predominance of light- 	 ' 
colored minerals. The phenocrysts' are generally euhedral, zoned• 


g1Qse crystals, which range from oligoclase to andesine. The . 
hornblende phenocrysts are commonly twinned and are less numerous 
than the feldspar phenocrysts. Two of the dikes, contain phenocrysts 
of quartz and plagioclase and hence are properly called 	 s 
P0rP1YY. 


The ground mass of the dikes consists of tiny laths of sodic plagio-. 
clasç intercrystallized with some hornblende. However, some of the 
dikes have a trachytic texture, and the dacites have a spherulitic -. 
ground mass. Accessory minerals include pyrite, magnetite, and 
sphene. The dike rocks appear fresh, although in a few the horn-. 
blende has been altered to chlorite. 	 0 


St ructure.—T he general trend of the bedded rocks is about N. 50 W., 
but at most places, becaise of minor .pjjcations, the rocks strike about •' 
N. 300 E. Near the stock the bedding has been obscured. Steeply 
dipping, closely spaced joints cross all the bedrocks. The majority of .'. 
these strike about N. 65 0 W. The numerous quartz veinlets for the 
most part are in these joints Many faults strike northeastward and 
dip steeply southeastward. A fef the faults are zones as much as 
75 feet wide The most recent dikes 'tie approximately vertical and 
trend northeastward. Fault movements both preceded and followed 	 1' 
the formation of the quartz veinlets and the intrusion of the dikes. 


MOLYBDENITE DEPOSITS 


MINERALOGY AND PARAGENDSIS 


	


The mineralogy of the deposits is simple.' The minerals introduced - 	 s 
during the mineralization that brought in the molybdenite are pyrite,-- 
chalcopyrite, magnetite, quartz, orthoclase, oligoclase, hornblende,', 	 •, ' 
clinozoisite, diopside, and molybdenite.  


Molybdenite (MoS2 ), the only molybdenum mineral in the deposits, 
is the most conspicuous metallic mineral and in many of the veins is 
the only metallic mineral It is 'rn.qually distributed. princa.pally as 
Urns. andthinplates.alongand parallel to the margins..o..rnanyof.the •0 	


s. 
veinjes_ Some molybdenite forms very thin seams without
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quartz and, here and there, sparsely 
lilco,crystals.lie...Nv.itliin,.qu,,Lrtz .jQjuleks.	 Nomolybdenite was observed 
in the hornfcls fragments between the velets. 	 Moiybdenite is easiy 
recognized by its softness and its typical metallic blue-black luster. 


Pyrite is widely distributed throughout the mineralized zone, both 
in the quartz veinlets and in the hornfels between the veinlets. 	 Be-
cause it is fine-gra'ined and disseminated it is not as conspicuous as 
the molybdenite, although heavy mineral analyses show that pyrite 
is about as abundant as molybdenite. 	 Some of the pyrite at the surface 
has been altered to limonite that now stains much of the mineralized '. 
area. 


Chalcopyrite occurs in much the same manner as pyrite but in smaller 
amounts.	 - 


Quartz in veins and' as a replacement mineral is the most abundant'. 
mineral in the deposits.	 The veinlets of the mineralized area are made '. 
up almost entirely of dense quartz. 


Orthoclase and oligoclase are present in minor amounts as anhedra'l- .' 
crystals intergrown with quartz in the veinlets.	 . . 


Coarse-grained hornblende is widely but irregularly • distributed• 
throughout the stockwork.	 It forms ieinlets and occurs along the U 


margins of some quartz veinléts.	 .	 .	 . 
Clinozoisite is present as a replacement mineral in the hornfeis and 


as a vein mineral.	 Much of the replacement clinozoisite is salmon 
pink, whereas the vein clinozoisie is 1ighgreen.	 '. 


•	 Diopside is present as a replacement mineral and as a vein mineral. 
It occurs along the margins of the quartz veins and as irregular masses.,  
within the hornfels. 	 It was not recognized in the field, as it is invari-
ably masked by the more abundant hornblende.	 . 


The general 'order of deposition of the minerals associated with... 
Will mineralization seems to have been amphibole and diopside, quartz •'	 :t	 '	 '	 '	 - 
and	 feldspar, molybdenite, 	 pyrite	 and	 chalcopyrite, and	 finally 
clinozoisite*	 '	 . . 


No quicksilver minerals were observed in the field, but very small 
amounts of a red mineral thought to be cinnabar and of metallic quick- '	 .•	 . 
silver were observed in several heavy liquid concentrates of the rock 
from the deposits.	 It seems likely that the quicksilver and cinnabar ...... :,, 
are contamination from the crushing machine or sieves that were used.  
in preparing the samples. 	 Because of the small amount of quick-  
silver present it was not thought significant.  


- STOCKWORK	 •,.	 .	 .	 .	 .	 ;" ,	 ''	 ' 


The molybdenite deposits of , the Nunatak 'area are of two typès—'  
a stockwork type and a 	 . , ,,,•	 ': 


The stockwoik is by far the largest deposit It embraces all the 
dlo	 leliQQii..t ict aureole described above and extends outward 


-
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beyond its limits but not inward into the intrusive core or itsilici-
fied outer Parts. The stockwork as herein defined is that part of the 
zone of quartz veinlets already-mentioned in which molybdenite is 
pl\1Cflt. 


The zone of quartz veinlets, of which the stockwork is a part, is 
divisible into three parts: (1) An outer zone having a few quartz 
veinlets, (2) an intermediate zone, the stockwork, consisting of nu-
morons anastoinosing quartz veinlets, some of which carry molyb-
deuic, and (3) a narrow envelope of almost completely silicified ma-
terial at the outer borders of the quartz monzonite porphyry. The 


• boundaries of the three zones are gradational and would undoubtedly 
be mapped somewhat differently by different persons. Neither the 
siliceous envelope nor the outer zone contains visible molybdenite except 
for a fewscattered localities too small to show on the map. The 
numerous quartz veinlets that cut the hornfels and parts of the in-
Irusive stock range in thickness from a fraction of an inch to as much 
as 9 inches. Most of the veinlets are between 1 inch and 2 inches 
thick. The veinlets, which increase in number toward the intrusive, 
comprise, about 25percent of the rock mass. The veinlets, particularly 
Ill the intermediate zone, cut the rock in all directions, but a preferred 
direction of N. 65 0 W. is recognizable.	 /	 . 


Much of the area over which the stock'work crops out is steep with • 
a maximum reiief of about IJQ feetabve sea level. The deposit 
is covered by moraine in its northwesteriipart. To the northwest 
the deposit passes beneath Muir Init-añ'd to the northeast beneath 
an extensive moraine fringing a la.i'ge mass of stagniant, ice. 	 F 


Where the zone of quartz veinlets projects conspicuously north- 
westward to Muir Inlet it ontains most' of the richer parts of the 
btockwoih In this part, of the zone the bedrock has been folded into 
a well-defined anticline. The northwestward 'projection of the zone 
of vernlets may inthcte that the rtzmonzoni is ,it no eat depth. 
below thesurf ace.


FAULT DEPOSITS
 


Several faults within the zone of quartz veinlets contain conspic- • 
uously more molybdenite than their wall rocks. The fault deposits 
are similar to the stockwork in that molbdenite is Present generally • .' • 
along the margins of the quartz veinlets, but they differ from it prin-	 •	 • 
cipally in containing many open fractures, in containing molybdenite • 
in thickei m sses, and in being 'locally almost completely epidotized 
The deposit along the Nunatak fault is particularly large and well  
mineralized.	 • • 


In addition to the Nunatak fault deposit, three other fault deposits..-'.. 
are large and well mineralized. A few smaller and less mineralized 
faults will not be discussed







16	 MINERAL RESOURCES OLASKA, 1043 AND 044 
The Nunatak fault deposit crosses the eastern part of the stockwork. 


The other three deposits lie east of the Nunatak fault, two of them 
within the stockwork and the third outside the stockwork but within 
the zone of quartz veinlets near its outer margin. 


The Nunatak fault deposit crops out for a length of 2,000 feet. 
disappears to the north beneath talus and moraine -and to the south 
beneath moraine and a small lake. The known vertical rangepf the. 
deposit is from about 380 feet to about 910 feet above sea level. Its . . 
width ranges from about Lfeet to as much as 20 feet and averages...... 
about 9 feet. The fault	 ikes about N.5° E.,nd its dip .steepens

from 60 0 B. in its southern part to 75 0 B. at its northernmost exposure. 
The other fault deposits are approximately vertical and strike more 
eastward than the Nunatak fault deposit. They are Jew tensf 
feet lng and average about 3 feet wide 


The quartz 'nlets that cross the fault zones are similar in most 
respects to the quartz veinlets elsevhere. The veinlets are better j .. . 
mineralized in the fault zones and seem to indicate that earlier fault 
movements formed places particularly favorable for molthdidp-  . 


the 
rock and the quartz veinlets and have displaced for short distances 
many postrnineral dikes.	 . . .	 . . . 


ORIGIN OF THE DEPOSITS 	 . .	 . . . 


	


The close association of the quartz veins and their contained molyb- 	 •' /

den ite with, the quartz monzonite poi'phyry,, and thd fact that the-, / 1. 
zones of mineralization surround the iiitrusive stock indicate that the 	 : . 
mineralization g ticayr1ited totJi stohke bodr It may be 
inferred that the small sto.cklike body now partly exposed is a ciml.a 
I e...poio iof	 Jagerb.od.y' L jo.. Apparently, inolyb- . . 
denum-bea ring fluids were lb1t	 ? ' 


and were deposited in the fractured rock that surrounds the 
instrusive. There is no . apparent structural evidence to indicate why 
the locality of tlie. present deposit was particularly favorable for  
igneous intrusion and consequent mineralization. Other deposits of - 
molybdenite that have been descubed are	 igneous rocks 
and are regarded as genetically related.to those rocks.	 .. , 


The fact that the siliceous outer parts of the intrusive mass grade. .:•. 
inward into quartz veinlets penetrating the intrusive rock and far ,	 ' 
outward into the hornfels to form the zone of quartz veinlets indicates 
that the 01	 pis of the intrusive body may he conjdthe er  -----	 -. channels thron o Ii whicn 'the silica-bearing solutions moved upward .'. 
--------


Butler, B. S., and Vanderwilt, J. W., The Climax molybdenum deposit, ColOradd : ' U. S. .. 
Geol. Survey Bull 846-C pp 233-236,1938. 


	


-------------------.-.-....-.--	 ..-
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• .	 RESERVES 


•	 GRADE 


All the inolybclenite deposits of the Nunatak area are of vJv 
Two grades of molybdenite-bearing rock have been recognized 


and are represented on the geologic, map . (See p1. 2.) The material 
with conspicuous molybdenite, and so deignatd on the geologic 
map, crops out over an area of about 170,000 square'fect and contains 
enough molybdenite to be readily apparent even on casual inspec-
tion. Material designated as containing inconspicuous molybdenite 
crops out over an area of about 2PO.Q00 square feet and has so 
littic molybdenite that it is revealed Only by close examination. The 	 •. 
distintion between the two types may not be everywhere conistent. 


The grade of the two types of material no doubt varies widely from 
place to place. Considerable information on grade, particularly in 
regard to the material mapped as containing conspicuous molybdeñite, 
has been conributcd by the Bureau of Mines. The Bureau of Mines 
party systematically collected a total of 249 chip, drill, and channel 	 S. 


samples. Of these samples) 16 were faken from the Nunatak fault 	 .::: 
and 233 fm the northwestern part of the stockwork. 


Thi 1771 samples from a part of the stokwork mapped as contain-
ing conspicuous molybdenite . contain from 0.02 to 0.21 percent of 
molybdenum, except for 2 that are very much richer and contain 0.26 
and 0.52 percent of m9lybdenuin. The numerical average of the re- 
suits is O71ocrcent"' The 56 samples collected by the Bureau of	 •' • 


Mines frOtmatcrial mapped as containing inconspicuous molybdenite 	 . 
-contain from 0.02 to 0.11 percent of molybdenum, and the numerical . "	


S 


average of the results is 0.QjDercent of molybdenum. The samples . • ' 
from the Nunatak fault aeposit contain from 0.04 to 0.34 percent of •	 . . 
molybdenum wi.li a numerical average of 0.102 percent. 	 ... ............. 


	


Becliuse the bright flakes and surfaces of molybdenite 'contrast • 	 • • 
sti ongly with their enclosing material 	 Qbdenuj, cpntenoLthe,L.
rock a j)12cars to be considerably greater tha4js_iii(jiLc by the analyt-
ical results.	 .	 •	 .	 •'	 ' 


•	 •	 ' TONNAGE	 "	 • • S 


•


	


	 For estimating tonnage the Nunatak fault deposit, which crops out' 	 •:	
" 


over a vertical distance of about 500 feet, is assumed to extend to an.. • :..; . • 1 


average depth of about 300 feet and to have an average width of 9 feet • .1 
• and a length of 2,000 feet. Assuming a factor of 10 cubic feet to a ' • '. ' 
ton, the Nunatak fault deposit contains about 500,000 tons of indicated  
molybdenit.e-bearing material of which, on, 'the basis of . surface map-' ' • " I • - 
i g 20,00() tons contain conspicuous molybdenite Probably the 
Nuwitk fault deposit extends to a greater depth than 300 feet but to


/79OC'".	 PI/ (fl.


Da S 	 —,•/%d, /ç
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be conservative that depth has been used for computations rather than 
some greater depth.  


The stockwork crops out over an area of about 2,170,000 square 
feet and over t vertical distance of tbout 1,100 feet	 It is assumed, 
for estimating tonnage, that the stockwork extends to an average depth  
of not less than 500 feet.	 On this basis the deposit contains about 


indicated
.	 d	 2- 


'	 ' i00,000;000 tons of	 molybdenite-beariñg material, of which, 
on the basis of surface mapping, about 8,520,000 tons contain con-pI' 
spicuous molybdenite. 	 Of this latter quantity about 1,200,000 tons . 
are estimated to'be above sea level. .	 .: 


The actual extent of the deposit below the present surface is unknown  
• except for meager data furnished by two' short holes drilled by' the 
Bureau of Mines in the northwest part of the deposit., the deeper of 
which reaches about 160 feet below the surface or about 150 feet below 	 i 
sea lev el. i-I 	 baüsèThf the large vertical range of iti'öütcrop, 


- the	 ockwork is thought to continue to a depth of many hundreds 
of feet below the surface;	 Becausetheinisj	 masjrobabl	 is 


•	 larger in - depth. aiid.because the •stockwork surrounds the mass, the 
area of the stochwoik may -in 	 tli deptl 


If estimates are made without allowing for expansion of the- 
work downward the following table indicates roughly the tonnages  
in the several deposits for each 10 feet of depth.  


Possible tonnages of moljbcLcnite-bearing material in deposits of the Nunatak area, 
Glacier Bay, southeastern Alaska  


•	 .	 '	 .	 '	 .	 .	 . Tons per 10 (cat of depth 


Deposit	 '	 . Part mapped 
as containing


Part mapped  
as containag •	 '	 '	 .	 '	


. conspicuous ' 
molybdenilo


incnspic'ous 
molybdenito .	 •.	 .	 ' 


Stockwork----------------------------------------------------------------
Nunatak fault ----------------------------------------------------------- - -


170,000 
10,000


,	 2,000000 
8:000''.  


-H.. ECONOMIC CONSIDERATIONS  I .	 ,	 .. 


The p1 ice of niolybdenite has been boucents pci pound of molyb 
deimm for the past several years, and at that price the molybdenite  


• deposits of the Nun atak area apparently could not be mined at a profit.''  
•	 Any plan to undertake mining. operations at the Nunatak or in the  


Glacier Bay area will need to take into account the difficulty of obtain-
In 01 ui adequate Labor supply in this remote locality, the lick of usable 
timber within a radius of 50 miles, the lie ivy wmter snows, and the lack 
of i ft esh w'tter supply	 The topogi aphic position of the deposit and 
its accessibility by small boat or steaniei favor development 


-	 --	 ------	 p.-•	 -' .--------:•. .....• -	 • -	 -- ' 


•	 -I	 -.	 ,',-- -',",	 •
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S	 S 
Cursory Investigation 



Muir Inlet "Nunatak" Molybdenum Deposit 


The molybdenum deposit near Muir Inlet has been called the 


Nunatak deposit by former investigators because twenty years ago it was 


surrounded by glacier ice on three sides and the Inlet on the west side. 


It is now a barren peak surrounded on three sides by glacial 


till and the western side by Muir Inlet. The morain is evidently settling 


as a result of buried remnants of the glacier melting, and erosion of the 


till by heavy rains. There are presently depressions (kettles) resembling 


dry lake beds, and steep sided stream beds a few of which have been cut 


to bedrock.


The geology of the deposit is described in Bulletins 947-B 


and 800. Also Economic Geology, Vol. 33, No. 1, pages 56-57, by J. C. Reed. 


The deposit has been sampled by the U. S. Bureau of Mines and these results 


presented in R.I.  4421. Te pit .yas . quite thoroug#ly^.,s.4mp1ed by 


American Metal Climax Corporation, but these results are not known by the 


Division of Mines and Minerals. 


The Nunatak was investigated by Mr. Elmer Winters of the 


Phelps Dodge Corporation, accompanied by W. H. Race, on the 8th and 9th 


of August, 1963. Transportation was by air from Juneau with Loken Air 


charter.


Three geologists working under a National Science Foundation 


Grant, in conjunction with the Polar Ice Group, were camped on the shore of 


Nunatak Cove and invited the visitors to stay with them. Since they were 


equipped with 10 x 12 tents, and we were equipped with pup tents, the offer 


was thankfully accepted.
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Shortly after arrival we started our investigation from 


the south end to the north end via the east side. Winters chose the 


locations and took samples for his company. Race sampled two streams 


and took one thirty foot chip sample of freshly exposed bedrock in a 


stream bottom. The bedrock was a chert with many small veinlets of 


quartz and contained visible iron sulfide. The sample assayed 0.1% 


Cu, no Mo, Ti'. Au, Tr. Ag. Soil samples taken nearby indicated the 


presence of copper. A scattered chip sample along the southeast side 


assayed 001 - 0.2% Cu. Visible moly was not found until the northeast 


fault zone was approached. An attempt was made to climb the peak from 


the northeast, but was found to be too steep. Evidence of American Metals 


Climax channel samples were seen during this attempt. It was obvious 


I that they must have used ropes. 


Bedrock was observed outcropping 7along the Muir Inlet 


north of the Nunataic. This occurance was investigated and found to be 


barren. The return to camp was made along the west side. 


Samples were taken the next day along the west side from 


the south to the north. No visible moly was found until the fault area 


near the lake was reached. •A hand picked specimen from the northwest 


side assayed 0.2 - 0.3% Cu and 0.5 - 0.6% Mo. This sample would represent 


the best metallization seen. 


The return to Juneau was made on the evening of the 9th. 


The flight was up Adams Inlet and down the Endicott River to Lynn Canal. 


The watershed of Adams Inlet is relatively free of overburden and several 


prominent rust-stained areas were visible from the plane. Adams Inlet 


heads easterly, so affords a reasonably good cross section of the geological 


trend of the area, It would seem to be one of the better locations in 


Southeastern Alaska for geologic mapping and geochemical investigation,
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August 24th, 19640 


T. Parks, Esq., 
General Manager, 
Selco Exploration Company Limited,' 
77 York Street, 
TORONTO 1, Ontario. 


Dear Mr. Parks: 


Submitted herewith is a report of investigation 


on:


MOLYBDENITE PROSPECT 


Nunatak, Muir Inlet, Alaska 


This prospect lies on the east shore of Muir 


Inlet approximately 80 miles northwest of Juneau, Alaska.. 


The Nunatak is ahill of Paleozoic Hornfels and limestones 


which have undergone intense thermal and mechanical metamor-


phism accompanied by metal deposition. No economic concentra-


tion of molybdenite or other metals was seen during the field 


investigation or has been mapped by the United States Geological 


Survey or the United States Bureau of Mines. No further work 


is recommended. 


GENERAL


This prospect was submitted by Mr. James Walper 


of Toronto. Selco together with Keevel-Mining Group Limited 


and Chesapeak Limited agreed to underwrite the cost of staking 


and a field investigation. The claims were staked during 


the spring of 1964 and this report presents the results of a 


field investigation made in July 1964.	 .	 .
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Access to this area is either by chartered 


fishing boat or chartered air service from Juneau, Alaska. 


Permission to prospect, must be obtained from the park service 


as this prospect lies within the Glacier Ba y National Park. 


The climate is moderate and the precipitation 


is heavy. No records have been kept, but the climatic conditions 


would be similar to those experienced at Juneau. Glacial 


drift covers the lower flanks of the Nunatak and vegetation 


is sparse. It is estimated that more than 757 of the mineralized 


area is exposed and' free of overburden. 


GEOLOGY


The geology was mapped by the U. S. Geological 


Survey and the molybdenite rich areas were sampled by the 


U. S. Bureau of Mines. Their results were published in 


U. S. G. S. Bulletin 947. Their mapping was confirmed during 


the field examination and no new dataas) compiled. 


The Nunatak is an isolated hill 1150 feet high 


rising above Muir Inlet. It is formed of tightly folded, 


metamorphosed, Paleozoic hornfels and limestones. These 


sediments have been cut by numerous faults and intruded by 


several different sets of dykes and one porphyry mass. All 


of the. Nunatak shows evidence of extensive mineralization, 


but nowhere is there any mineralization of economic significance.
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The Paleozoic rocks appear to have been folded 


and have undergone limited regional metamorphism prior to 


the injection of the intrusive material. It is believed that 


the intrusions, brecciation, faulting, and mineralization 


while not contemporaneous are related. 


The-	 pQxphyy, appears to have been 


injected as a br.ec.-cJ.A and nowhere were normal intrusive contact 


	


phenomena observed.-The qr	 )recc-iAte-d and the orien- 


tation of the crystals differ greatly from fragment to fragment. 


The fragments are highly silicified and the interstices are 


filled with vein quartz. Two samples, #8210 and 8212, are 


representative chip samples of approximately twenty foot of 
•	 .


'----... ---


the quartz monzonite porphyry. These samples returned very 


low tenors of silver, copper, and molybdenum. 


-	 It is believed that the monzonite porphyry



was injected first accompanied by faulting and brecciation 


of the sediments. Subsequently many narrow dykes were injected 


into the opening created by the porphyry emplacement. Con-


currently with this activity the different types of mineraliza-


tion occurred. The quartz mineralization occurred early, the 


molybdenite was late, and the pyrite-pyrrhotite occurred 


throughout the period of igneous activity. 


The pyrite-pyrrhotite mineralization has. 


the greatest areal extent and is responsible for imparting
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a rusty-gossan like appearance to the Nunatak. These 


sulphides are found as small grains disseminated throughout 


all of the rock types. Occasionally these sulphides are 


found as veins and as irregular masses. Sample #7 was 


collected near the top of the Nunatak and consists of material 


with an exceedingly high tenor of pyrite and pyrrhotite. An 


assay of this material returned very low values in copper and 


silver and no molybdenite. 


Silicification has the next greatest areal 


extent and appears to have a zonal relationship to the porphyry. 


The vein quartz which envelops the porphyry may constitute more 


than 907 of the rock. Farther out from the porphyry the 


quartz is found as numerous anastomosing veinlets. The outer 


limit of silicification is marked by the absence of quartz 


veinlets and is shown on the attached overlay as dash-dot 


line. Sample #82L5 was collected from the quartz 


envelope surrounding the northernmost exposure of porphyry. 


This sample consists of chip samples cut normal to the contact 


and represents 10 foot of quartz rich material. The quartz 


envelope was heavily stained with limonite. The sample 


assayed nil silver with 0.047 copper and 0.0657 molybdenum. 


Very sparse, irregular splotches of copper 


mineralization are marked by malachite alteration. This 


mineralization appears to be related to the pyrite-pyrrhotite
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mineralization, but its true relationship is not known because 


of the limited occurrences. None of the copper stained areas 


exceed two feet in diameter. Sample #8208 is all of the 


material marked by malachite staining near the. Nunatak fault. 


This sample represents about 30 pounds of sample and assayed 


1.75 ounces of silver, 1.9670'copper, and 0.035% molybdenum. 


Chalcopyrite was the only copper mineral identified. On the 


north shore of Nunatak Cove small zones of chalcopyrite-


magnetite mineralization were found in the limestones adjacent 


to the northeast trending dykes. Nowhere was copper mineral-


ization found which could be considered as anything except 


as a geological exception. 


The extent and the relative amount of molybdenite 


mineralization is shown by stipping on the attached overlay. 


This mineralization' is very conspicuous as it is usually found 


as a thin film on the joint faces which trend north 65 degrees 


west. It is rarely found as large irregular masses, veins, or 


as fine disseminations throughout the hornfels or porphyry. 


The greatest zone of molybdenite deposition is found trending 


northwest across the axis of a tight fold northwest of the 


Nunatak between the hill and the inlet. This is the area 


which was sampled in detail by the Bureau of Mines. Their 


results based on 177 chip, drill, and channel samples returned 


on assaying 0.02to 0.217 molybdenum with numerical average
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of 0.075%. Samples #8215 2 8216 2 8217 each represent a chip 


sample 20 feet long taken from zones within the three hornfels 


series which showed the most conspicuous molybdenite mineral-' - 


ization. These samples returned 0.127 0.117 and 0.217 


molybdenum. The numerical average of 0.157 is the cutoff grade 


at Endako. As the best material from the largest areal extent 


of conspicuous molybdenite mineralization does not make ore 


•	 grade at the present price and technology, no further work 


is recommended. 


The Bureau of Mines estimates that there is 


17,000 tons per foot of depth averaging 0.0757 molybdenite 


•	 and a further 200.000 tons per foot of depth of material 


grading 0.0487 molybdenum. The field investigation confirmed 


the reasonableness of thesejigures. 


The Nunatak fault is another zone of conspicuous 


molybdenite mineralization. Sample #8209 is a chip sample 


across 10feet of the Nunatak fault. This sample returned 


on assaying 0.02% copper and 0.19% molybdenum. The Bureau 


of Mines sampling returned essays from 0.047 to O.347 molybdenum, 


with an average of 0.1027. They estimated that there is 


1000 tons per foot of depth of this molybdenum rich material 


in the Nunatak fault. 


Samples numbered 8214 and 8219 were collected 


as high grade character samples to furnish material for limited 


metallurgical tests and trace element chemical assaying if 


warranted.	 •
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Sample82ll is a chip sample across 30 feet of 


upper hornfels lying between the quartz monzonite porphyry 


and the Nunatak fault. -This sample is representative of 


material which shows the greatest tenor of pyrite-pyrrhotite 


and molybdenite .. mineralization. 


No further work is suggested as it appears 


that the molybdenum or copper mineralization has too low a 


tenor....to be of economic interest. 


All of which is respectfully submitted. 


Sincerely yours, 	 .	 . 


•0	
W.G. WAHL LIMITED,	 . 


(^^J( bi C3_L • H	 .
W.G. Wahl, P.Eng.
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SWASTIKA LABORATORIES LIMITED 
Certificate of Analysis 


No. 36356 


We have assayed	 twelve	 samples of	 ore, 


Received Aug. 10/64 	 and submitted by Selco Exploration Co. ,Ltd. 


with the following results: 


•	 Silver per ton	 Copper	 Molybdenum 
Sample No.	 Ozs.	 % 7.' 


• :	 8208	 '	 1.75	 1.96 0.035	 o, o-


8209	 2	 Nil	 0.02 0.19	 O)/ 


8210.--3-- L/	 0.03	 •	 A 0 --- .----------.---. 	 -----.-	 - 0.07	 & 0 7 


8211	 &s.	 •	 0.03	 -	 0.02	 - 017	 O.2d3 
•	 - 


8212	 -	 - Nil	 0.01	 - * Trac eT 


8213	 7	 0005	 -	 0.08 None	 --- -. - 


8214	 *	 "09 02 	 1.20 


'	 8215	 Nil	 0002 0.12	 • 


8216	 so	 Nil	 •	 None 0.11 


8217 	 Nil	 None 0.21	 c-ç 


8218	 2. v	 Nil	 0.04 0.065 


8219	 j_--.-----_	 1.38	 1.86 
**	 *	 - 


Note:- The molybdenum results represent molybdenum occurring as 
molybdenite and are based on -5 gram samples by a modified 


•	 Bonardi method, whereby oxide molybdenum is removed by 
a preliminary acid leach. 	 - 


•	 SWASTIKA LABORATORIES LIMITED	 •.	 • 
Per: Wm. Gerrie •	 -'
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INVESTIGATION OF MUIR INLET OR NUNATAK MOLYBDEUM DEPÔSI'S, •-. 


	


GLACIER BAY, SOUTEEASTEPN ALASKA!! 	 .• 


By R S Sanford,g/ G A Apell,V and F A But1edge/ 
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INTRODUCTION AND SUMMARY .. 	 .' • 


The Muir Inlet or Nunatak molybdenum deposits are in the Glacier Bay 
district, Muir Inlet, Alaska, 78 miles northwest of Juneau. 


The deposits were examined by Bureau of M'nes engineers, and . -the' area 
was mapped by a field party of the Federal Geological Survey during the 
summer of l9i-2 5/ 


CM


I 
The following year the Bureau of Mines began developing the deposits-. 


A total of 215 channel samp±es. were. tken,. and.? diamond drill holes .tota 
ing 236 feet were drilled The samples were sent to the Bureaus labor-
atories at Rolla, Mo for benefiqiation 


J The" Bure-u of Minc.s -will welcthne repr.nt1ng of this paper, provided 
the following footnote: acknowlédgitent is Used: - "Reprinted from 


	


Bureau of Mines Report of Investigations, 12l.-". 	 -':	 •. / Senior mining engineer, College Park, Ma. 
3/ Mining engineer, Minneapolis,Mini-i 	


4 •	 -	 / Mining engineer, Jiinoau,Alàska. . ... •;. 	 .• .-•.•-	 •	 •.\•	 • .	 •	
. . J Smith, Philip S.,'Occurrences of Molybdenum Minerals in Alaska: U. S. .,	 . • Geol. Surv Bull 926-C, l9 42, pp 178-180 


Reed, J C , Some Mineral Deposits of Glacier Bay and vicinity, Alaska 
Econ Geol vol 33, No 1, Jan.-Feb. 1938, pp 6, 57 
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A discussion of the deposits, assay resu1ts and. drill logs are con-
tamed in this report
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LOCATION AND ACCESSIBILITY 


The molybdenum deposits of the Muir Inlet or Nunatak Peak area are or, 
Muir Inlet, in the Glacier Bay district of southeastern Alaska (figs. 1 and 
a). The area is 78 airlinernilesN. 53°w. of Juneau, Alaska, at 530 39' 30" 
north latitude and 1360 o6.',30" west longitude Water distance from Juneau 
is 129 nautical miles.'.Steamship lines pass the mouth of Glacier Bay at 
37 nautical miles from the deposits, and, except for the hazard of icebergs, 
the route is navigable for ocean steamships 


During the summer, Muir Glacier is very actiie, an. the icebergs con-
stitute a transportation prob1e. Under normal conditions the Ice would 
interfere with transportation to a certain extent but would not consitute 
a major hazard


PHYSICAL FEATURES AND CLIMATE 


The physical features are characteristic of a recently glaciated region 
In 1926 ) the United States Navy made the first aerial photographs of Muir 
Inlet. At that time the mineralized area shown as No.1 on figure 3 was 
partly covered, to a depth of over 300 feet by Ice of. the. Muir Glacier.	 . 
Since that date this glacier has retreated 3-1/2 miles The mineralized 
area is at present surrounded on three sides by active and stagnant glaciers 
Stumps and broken tree trunks of an ancient, pre-glacial forest can be seen 
in places. 


The large ice fields have a marked influence upon the climate During 
the summer the temperature drops to almost freezing each night There are 
more rain and lower temperatures In the Muir Inlet area than at Juneau, 
where the weather has been recorded for a number of years The Juneau aver-
age annual precipitation is 80 inches and the mean temperature 14.20 F The 
temperature at Juneau is very rarely lower than _70 F 


The region has almost no vegetation Natural carriers must transport 
'seeds for a considerable distance before vegetation can secqre a foothold 
Only an occasional small bush and some moss can be ) seen.	
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.	 . . PROPERTY .AND . OWNERSHIP. . 	 . :. ::•.: . s• 	 . •	 .	 .	 . . 


Lode claims coveiing the mineralized areas were staked in 1941-and---J 
S 


19142 by three groups The original discoverers, John Johnson, Hoonah, 
Alaska, and Tom Smith, Juneau, Alaska, located four claims Latei', S'e H v 
P Veveistad and George Comstock of Juneau, Alaska4, located :two cla1s 


The largest number of c1ans, 18, as located by Carl Veveistad, Peters-






burg, ' Alaska . • A list of unsurvyejoiairns itbi ownership: follows : John John- • • : 
. 0 . ' •


	


	 and Torn Smith, 0. K. Nos. 	 2, 3, and Ii. ; S. E. P. Vevelstad and George-,	 .. 
Comstock, Triton and Triton No 1; arJ. Ve\relstad, Triton Nos 2 to 20 


0IE DEPOSITS .	 '	 ,.' ....;.	
•	 .•:•H•••'.' 


.•. .


	


	 . Field studies of the Nunatak, Muir Inlet area,' were made by the United • ' . ' • 
States Geological Survey during; th,& summer of l942-`9:`--. The followan,g descrip- 
tion of the deposits is quoted in part from Twenhofel's ropor1 I 


The bedrocks of the Nunatak area include a metamorphosed. 
sedimentary sequené;of:. tiial . r f•oldd Pá1ôóid . (dsibiy	 • 
Devonian) hornfels with s orq&j. shale and limestOne 9E-X-* The 
earliest intrusions into th stratified rocks are a group of 
dark altered dikes and sills *** The hornfels was intruded 


/ by a small body of quartz rqonzonite porphyry, probably early in 
• Cretaceous time after the folding of the bedded rocks. 	 • • 


Around the, intruivC, and developed by I t  is a contact 
aureole characterized by abundant diopside ix the hornfels 
The diopside iniparts a dark c5lor to the normally light-colored 
hornfels The contact sureole andthe three recognized hornfels 
units ** are cut by myriad quaitz veinlets The quartz veinlets 
are increasingly abundant toward theintrusive mass Near its 
periphery they coalesce and leave only faint remnants of the 
original rock In places the outer part of the intrusive Is 
almost completely silicified 


The general trend of--...the- bedded rocks is about 1\Ji 50 w , 
but at mostplaces,,.,because ofninor plications, the rocks 
strike about N 300 E Neax the stock the bedding has been 
Obscured. Steeply dipping, closely spaced joi,nts cross all 
the bedrocks The majority of these strike about N 650 W 
The numerous quartz. --veinlets,, for themost part are in these 
joints -*.. any, faults strike northestvcird and dip steeply 
southeastward i- few of the faults are zones as much as 75 
feet wie The most recent .dJçes are approximately vertical 


•


	


	 and t'end northeastward. Fault movements both precedd d 	 •	 • 
followed the formation of the quartz veinlets and the intrusion 
of the dikes 


/ Twenhfel, W S Molybdenite Deposits of the Nunatak Area, Muir Inlet, 
Glacier Bay, Alaska U S Geol Surv. Bull 9117-B, 1914.6, pp 12-16 


2750


 
•	 __	 •	 • 


///	 .•	 •	 ••	 •	


•	
•_;







fl 	 . 	 . 	 . 	 .. 	 . 	 - 	 . 	 . 	 . 	 U U


	


U 	 U 	 •U • ' 


. 	 . 	 S . 	 . 	 .. 	


U 	 • 	


• U 	 U 	 • 	 U .' 	


• \ 	 • 	 •, 


R I	 21


The molybdenite deposits of the Nunatk area are of two 
types - Al'stockwork type and a fault type '	


t	
U	 U	 U	 • 	


U	 . 	 . 	 ..	 - 	
U U


	 • U


	 • 	


• L,.?	 . 	 •	 U 


	


The stockwork is by fctr the largest deposit It embraces	 1ø'' . U 	


U all thediopside-rlchcontact aureole described ***and extends, />	 U, ' 


outward be'yond its limits bjtjio. 
C 9 p1S edouterparts The stockwork as herein 


fined is that part of the zone of quartz ve'inlets already 
mentioned in which molybdenite is prevalent 


here the zone of quartz veinlets projects conspicuously

i1orthiestw.rd to Muir Inlet it contains most of the richer,	 ' 
parts of the stockwork	 In this part of the zone the bed-.......*. 

rock has been folded into a well-defined anticline 


Several faults within the zne o quartz veinlets con-
thin conspicuously more molybdenito than their wall rocks 
The , fault deposits are similar to the stockwork, in that 
ruolybdenite is present generally along the margins of the 
quartz veinlets, but they differ from it principally in 
containing many open fractures, in containing molybdenite 
in thicker masses, and in being locally almost completely 
epidotized The deposit along the Nunatak fault is par-
ticularly large and well-mineralized 


The Nuxiatak fault deposit crops out for 'a length of 
2,000 feet It disappears to the north beneath talus and 
moraine and to the south beneath moraine and a small lake 
The biown vertical range of the deposit is from about 380 
feet to about 910fee.t . above sea: leve1..Itswidth ranges .•. 
from about 5 feet to as much as 20 feet and averages about'' 
9 feet The fault strikes about N 5° , and its dip 'stoepens 
from 600 E in itssouthern part to 750 E at its northernmost 
exposure 


The quartz veinlets that cross the fault zones are similar 
in most respects to the quartz veinlets elsewhere The vein-
lets are better mineralized in the fault zones and seem to 
indicate that earlier fault movements formed places particu- 
larly favorable for mnolybdenite dposition 


Molybdenite is the nost conspicuous metallic xineral in the deposits, 
because much of itoccurs as films and thin plates along the margin of the 
quartz veinlets This mode of occurrence makes a visual grading of the ore 


U difficult and. IS:	 blthejéason thè'1mptancé of the deàsitshes been 
overestimated 1nt9t. 
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Figure 'I. — Assay plan, area I. 
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SAMPLING AND ANALYSIS 


Stockwork deposits - The stockwork rnolybdenite deposits outcrop over 
an area of aoout two million 8 qu4ro , feet and a're partly covered by glacial 
moraine The more noticecble miileralization is confined to an area of 
550,000 square feet. This is designated as Aréá No. 1 and was selected for. 
systematic exploration. (See fig.3.)	 I 


A total of 203 c1'a±nel samples were cut over o. length of 1 ,44o feet 
These 'samples averaged 0 07 percent molybdenum The highest analysis from 
tizis group of samples was 0 52 percent molybdenum, and only four samples 
assayed 0 15 percent molybdenum or higher The location of samples taken 
is shown on figure ii. , and the analyses are shown on figure 5 


Two core drill holes were put down in this area. Hole 1- was-drilled 
at an inclination of -30° . and completed to a depth of 46.7 feet. Hole 2/ 
was drilled at. an inclination of -450 and completed to 'a depth of 238.1 V 
feet. This hole 'reached a vertical 'depth of9feet below the' surface  
or 158 feet below sea level. The location of the holes is shown on figure 4, 


The grease ordinarily used to lubricate the drill rods could easily 1 


float the molybdenite when core drilling in this type of deposit. 'The 
possibility was anticipated, and provisions were made to recover all of 
the sludge for analysis 


The following tabulation gives the total weighted core and sludge 
analyse,s'and the adjusted average analyses:  


Percentoiybdenum	 - 
Hole	 - Core - Sludge	 Adjusted average 


1	 .	 O 043	 o.o41	 0 042 
2	 0 063	 0.073	 0 072 


• -'	
The same uniformly low-grade mineralization as found on the surface continued'"' 
- -----
to the bottom of the holes. Only two samples "obtained in the drilling con-
tained more than 0.15 percent molybdenum'.  


Fault deposits. - There are four faults "that' contain more molybdenite 
than is 'found in the wall rock. The 'Nunatak fault, the largest, is well-
mineralized. This deposit was selected for exploration and is, designated - 
Area 2. The samples were 'cut in-12 channels spaced over a length of 1,100' 
feet. These samples contained an average of 0.10 percent molybdenum'. , The 
average width of fault samples was 10.3 feet. Only- thiee of the samples 
obtained from this deposit contained more than 0 15 percent molybdenum The 


'analysis of individual samples' and a plan and profile of Area 2' are - shown on figure 6. Sections through the faut at -points" sampled are shown ?n ( figures 	
'I 7 and 8


5 2 750	 /	 (


/-'







.	 .	 ' 


B	 4421' . - 


BENEFICIATION TESTS 


Two representative samples were shipped,to:thé Bureauof Mines Labor- ' 	 • , . " 
atory in Rolla, Mo , for metallurgical testing One sample was taken near 
the first Idtill site in Area 1 The other sample was obtaiied from the 
shear zone in Area 2 


-.	 ...,...,.. 
On the sample from Area 1, a concentrate containing 88 014 percent 


molybdenum sulfide was recovered, whereas on the oñefrom Area 2 (shear:.  
zone) the recovered concentrate contained 911. 11.9 percent molybdenum sulfide. 
As molybdenum concentrates are usually quoted on the basis of 90 percent 
minimum molybdenum sulfide content '- product made from the Area 1 
samplewas slightly below specification, the other coiicentrate, however, 
was considerably above the minimum 
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Dote	 Surname	 Code 


14 


Mr *. 0. Thopaon 
Keevil Mining Group United 
Suite 1000 
11 Adelaide Street West 
Toronto 1, Ontario 
CANADA


Re 00.6492 Molybdenu*) 
Keevil Mining Group Liifted 
Mune Clams 
Glacier lay Mining District, Alaska 


Dear Mr. Thompson: 


This is in reply to your. letter of Deceabér 30, 1965, concenting 
the dental of the subject *pplicatten. 


The denial of your application for exploration assistance was 
based prtari1y on the lack of sufficient favorable geological 
Information to support the expectation of f Lading an econonic 
deposit of molybdenum on your property. 


An application can always be reopened by the submission of new 
or additional information concerning the property to be explored. 


S 	 . 	 . .


	 $ incerelyyours, 


ned)	 C. J04Q 


Frank I Johnson 
Chief, Office of 
Minerals Ixploration 


FEjohnson/bih 
1/5/65 
cc to Director's reading file 


Division file 
E5onômic Geology file .. 
6MEfi1e  
ONE reading file .	 S 


ONE Region I
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December 30, 1965.


.
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IIj
	 KEEVIL MINING GROUP LIMITED 


Ili/Alli	
SUITE 1000, 11 ADELAIDE STREET WEST, TORONTO 1, TELEPHONE EMPIRE 2-1571 


w


TECK CORPORATON LIMITED 


COPPERFIELDS MINING CORP. LIMITED 


LAMAQUE MINING CO. LTD. 


MINING GEOPHYSICS CO. LTD. 


PICKLE CROW GOLD MINES LTD. 


SILVERFIELDS MINING CORP. LIMITED 


and other associated companies 


Mr. Frank E. Johnson, 
Chief, 
Office of Minerals Exploration, 
Department of the Interior, 
Washington 25, D.C., 
U.S.A.


RE: OME -6492 (Molybdenum, Keevil Mining Group Limited 
Nuna Claims, Glacier Bay Mining District, Alaska) 	 - 


Dear Mr. Johnson: 


In your letter of September 7th, 1965 which rejected our application for financial 
assistance you stated that "careful study of our application.. . and other information 
available to us indicate that the probability of disclosing significant ore reserves on the 
property is not sufficiently promising to justify Government participation.." Could you 
inform me if the application was turned down solely on the basis of unfavourable geology 
or if other factors such as (a) the cost of the program (b) the mineral sought after, (c) 
your own budget (d) something to do with our financial position or (e) our being a foreign 
company, caused the decision. As far as we can determine from professional opinions 
of engineers who have examined the property, it is a better than average target with one. 
of the adverse factors being its location. 


I have checked with two of your government people who are familiar with the 
property and neither one were asked for an opinion. Mr.Thorne who is the Supervising 
Mining Engineer in Juneau would not .express anc;opinion unless requested by the O.M.E. 
However he was enthusiastic about the property during conversations with our personnel. 
Dr.Twenhofel who is chief of the Special Services Branch, Federal Center, Denver, 
mapped the area in the early 1 .940's. In a recent letter I received from him he states that 
although he has not been involved in molybdenum deposits for some time and did not feel 
particularily well qualified to offer an opinion on the potential of the Nunatak deposit" the 
size of the deposit is sufficiently large to be attractive as a potential ore deposit, but the 
grade at depth is unknown. Based on analogy with other genetically similar molybdenum 
deposits it is reasonable to explore the intrusive at depth with the hope of finding


2
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mineralized material'. It is generally accepted in the mining profession that the 
skarn mineralization that was worked on by the Bureau of Mines in the early 1940's 
was only an indicator of molybdenum mineralization. The potential of the property 
is mineralization in the acid intrusive which is thought to underlie the alteration area. 


We are still attempting to raise sufficient funds to test the underlying intrusive 
and feel that a 3000 foot drilling program. costing in the order of $ 50, 000 could provide 
sufficient information to recommend additional work and interest a major company to 
put up additional funds. If consideration would be given to a new OME submission we 
would be pleased to submit a new application. 


Yours very truly, 


KEEVIL MINING GROUP LIMITED, 


E. G. Thompson 
EGT:ct
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D. R. MacLaren  
FROM: Field Officer, Reg. I	 -:	 is 
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- Action - Reply for 
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MINERAL NEIOURCE$


UNITED STATES

DEPARTMENT OF THE INTERIOR 


BUREAU OF MINES 


' \red vu1	 F. o. box aiss 
JUNEAU, AL.A$KA 
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/ 
Kr. L). K. M.acLarn 
Acting Field Qt1ter 
CINI fteon 1 


South 151 Howard Street 
Spokane Washu' 


Dear Ma.. 


nc1osei are cpLs af recent ccrres7ot.. 	 1t alerL 


)Ou to the 'uss1Li12.'. .t 11PP1c&tinS Ur	 .. it4L low 


Mr. 4. G. Trompson(1kJybden.'a) and Kr. LurJ ­ aim -1 (piacer 


sold).


Sincrd1 v tyours, 


J. A. HerIc' 
Area Director. ,-rea Viii 


Zclosure	 '


b: N6h9 (*ftdj) 
M11 IiMN	 U.ite4 
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I 911TIL MINING GROUP LIMITED 
It £5$I.A1$$ S?IIIV WIT, T010T0 I. TILIPROWI IMPIII I.1I11 


Mr. ThoriS 
Bu read of tubas. 
jui*au, Alaska, 
U.S.A. 


Iar Mr. Thorn.: 


As you probably know our company holds an option of the Nuns claIms 
whtcb cover the molybdenum property In Glacier Hay Mining District, Alaska. We 
applied or OME financial assistance for doing a drilling program on the property and 
were turisd down because "tbe probability of disclosing significant ore reserves on 
the property, Is not suItly promlssing to justify Government participation In the 
proposed qiloradon". Mr. Waiper *ho originally brought the property to our atn-
tion saa that you are familiar with the property and like Its' potential. U this Is true, 
would you pass your opinions along to Frank E.johnsoa in Washington as we are gog 
to mska	 sr attampt to Ft some help in thIs project. We believe that It Is a good 
exploration bet but the lotal coat of a thilling program on this property would be Inc 
times " high as most of our progrs is Canada because of location and taxes. 


Yours very truly, 


KEEVIL MINING GROUP UMTTBD, 
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BUREAU OF MINES 
JUNEAU. ALASKA
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BUREAU OF MINES
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Area VIII	 P. 0. box 


--•', MJWWA 


December 3 1965 


R. K.cLsrs!%V 
MUa field Off £c.r 


•tb ill Iwàrd $trs.t 
$pokan., Waskinton 99204 


Dear Mac: 


*nclsa•d are copiss of recent corrsspood.ncs which will alert 


a to tka psististitty of app1icsttss for CNi assistance from' 


Mr. &. 0. tspson (Lybd) and Mr. Leonard laiser (placer 


•14).


lta.sr.ly yore. 


J. A. Mardlick 
ArsaQirector, Area VIII
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of	 project	 f thL	 mature.	 i	 iher. La a tItt, 
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Inc locure 0 
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D. K.	 Larr 
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.JAft4I. AII1t4a 


Nov. '... iib. 


J. A. lisrL1iok 
r.oa of Mines 


Juneau Alaska 


1)ssr Sir;


	


I hhve S lease or l. chime or	 pIe.Cer rou	 on 
,esters Creek 40 m iles nortnwest of	 Tnis brou 's 
drilled by Norn Stines for Cs1,niet '. ileclu in l2 :.&i tnetr 
logs srw	 61ock of brounQ *itr v1aee f u little over one

ml1Iior dolliars. rre aeo&it t o:i it benc th) feet isLove tns 
present or*ek ar4 is 4v%) -fast toy 100i ieet 1on. ','r.e 	 1revel

rae :ra l. to 43 feet in aelttl, enii tneverbdár. (&ci1 
till) in from 11 to 6 fast in depth. Tota l,	 is eLut 


million cu. ,,erds. 


I	 ve been tr, Lit, t f1z-s tAle a  it: aC 3.44. 
loan ut tner wczt b0 for it uw .ctvieeu mic tL, .	 . t1ier 
overnzxet Aber.c 	 They aith't	 hic:	 e ir 1rticlr 


su tolu me to 1U4 oat tb?UubL t	 :urs	 o 


.Lei ts L......	 .n O11cs .i.Ob'	 r l 
some otrer AeeA3c t..et I cojn c tAtact , VQ io, rtc1.t 
in.forct.tion t1ae.t jou can	 vs ne.
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Zs:QM-6492 (Molybdenum) 


OFFICIAL FILE COPY 


Dote Surname Code 


9/1 120 


"c 130 


110 


9% 1 J'Oor?r 
2_ /LLjJ


110 
2


•	 •	 *avil Miniag Group Limited. 
Nuna Claims 
Glacier lay Mining District, Alaska 


OentI.ien: 


Careful study of . your appltcatiôn for financial assistance in 


exploring the subject property and of other information av*il 


abl* to us indicates that the probability of disclosing signifi- 


cant ore reserves on the ptoperty is not sufficiently promising 


to justify Government participation in the proposed exploration 


Accordingly, we regret to inform you that your application for 


•	 exploration assistanoe is denied.


Sincerely yours, 


(g3irusQ) Mf go Fr 


Prank Z Johnson 
Chief, Office of 
Minerals Exploration 


Fürhy/g1a (9-1-65) 1 
cc to: . Director's Reading File 


Division co,çy 
Economic (ology copy	 ••	 • 


ONE 
ONE Reading File 
ONE Region I (2) 
Mr. Selfridge (2) 
120M
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OFFICIAL FILE COPY 


Date	 Surname	 Code] 
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•	 '.:	 .	 .	 .	 . 


September 1, 1965 


Memorandum	 .	 .	 . 


To':	 The File	 . 


From:	 F. M. Murphy, Mining Engineer 


Subject: ONE-6492 (Molybdenum) 
Keevil. Mining Group Limited 
Nuna Claims	 .	 .	 .. 
Glacier Bay Mining District,. Alaska 


JUSTIFICATION FOR DENIAL OF APPLICATION 


The Applicant requests aid in core drilling seven holes a total of 
5,000 feet to explore for molybdenum. The project is estimated to 


'cos t. $ 121 , 500.00. :'  


The property consists of 35 unpatented claims located by James Walper 
and held by the Applicant under an option dated March 31, 1965. The 
claims are on a small mountain on the east side and near the head of 
Muir Inlet on Glacier Bay.- Until about 1936 the claim area was 
covered by the Muir Glacier, which later receded in this area. The 
area can be reached by motor launch from, Juneau about 120 miles by 


water to the southeast. •	 •	 , 


Molybdenum was noted, in the area 'in 1941. In 1942-43, W. S. 


Twenhofel,mapped 'and . reported on the area (U.S.G.S. Bull. 947-B). 
The US.B.M. inR.I. 4421, March 1949, by R. S. Sanford, G. A. Apell, 


and F. A. Rutledge, : covers some 'drilling and trenching in the area. 
The application states the property has been staked intermittently 


for many years and 'examined by various companies. 


The bedrocks of the area include a metamorphosed sedimentary 
sequence of tightly' folded Palèaozoic hornfels with some shale 
and limestone. . The earliest intrusions are a group of dark altered 


dikes and sill's. The hornfels wèrelater intruded by a small body 
of quartz monzonite porphyry probably in early Cretaceous time 


after the folding of- . the bedded rocks


23263







N, 6^


The oldest bedded rock unit inthe area consists of thin-bedded 
limestone and a few shale beds. Conformably overlying the Limestone 
is a thick section of hornfels which can be differentiated into 
three units. All three units are fine-grained, hard, and dense, 
and they closely resemble chert. The lower unit is thin-bedded and 
has a few limy beds. The middle unit is thin-bedded and contains 
many beds of coarse grained clinozoisite. The upper hornfsls unit 


is thick-bedded.	
0 


The molybdenite occurs in a contact, aureole in the upper hornfel 
.unit surrounding the intrusive monzonite mass. The deposits are 
of two types--a fault type and a stockwork type. The latter is by 
far the largest deposit; 'however, the fault types which are all 
within the stockwork have a higher molydenum grade. Molybdenite 
is the most conspicuous metallic mineral in the deposits, because much 
of it occurs as films and thin plates along the margin of the quartz 


• veinlets. 


The U.S.B.M. core drilled two holes in the stockwork type deposits. 
Hole No. 2, 238.1 feet in length, reached a vertical depth of 
169 feet belowthe . surface. 'Hole No.1, 46.7 feet in length aver-
aged 0.042 percent and Hole 'No. 2 0.072 percent molybdenum. A total 
of 203 channel samples in the stOckwork averaged 0.07 percent 
molybdenum. Twelve channel samples taken of the fault type deposits 
averaged '0.10 percent; molybdenum. 


The deposits-are believed to be genetically related to the intrusive 
quartz monzonite porphyry. Twénhofel notes the fact that the siliceous 
outer parts of the intrusive mass grade inward , into quartz veinlets 
penetrating the intrusive rock and outward into the hornfels to form 
the stockwork deposits,which indicates the outer parts of the intru-
sive body may have contained the channels through which the silica 
and molybdenum-bearing solutions moved upward from depth. 


The area contains an estimated 100,000,000 1 tons (to 500-foot depth ) 
of molybdenite-bearing material. However, with an average grade of 
0.07 percent molybdenum it could not be profitably 'exploited. 


Mr. W. H. Gross, the Applicant's consulting geologist, notes in his 
report there. is practically no chance that there is a significant 
body of material outcropping in the area that could be considered 


' ore under presenP


"qu'rf 


	 Also, he could see no particular 


reason why the s country rock should bemore favorable f.r 


the occurrence o -grade molydenite in depth than it isat the 


presently exposeace.
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Because of the extensive zone of alteration, Gross thinks the. 
monzonite intrusive body increases in size with depth. He states 
that low-grade mineralization occurs from place to place within 
this intrusive and that molybdenite concentration might occur at 
the top of an intrusive apophyse which is covered so that the 


•	
deposit, although lower topographically, would be "high" geologically. 


•	 The proposed drill holes are designed to test this possibility. 


Bull. 947-B, pages 14-15, the second paragraph Under "Stockwork," 
notes that the mineralized (molybdenum) aureole does not extend 


•	 inward into the intrusive monzonite core or its silicified outer 
parts. This is repeated in R.I. 4421 on page 4. There is no 
geologic evidence in the reports submitted, including the Gross 


•	 report, that the quartz monzonite porphyry intrusive might contain 
a concentration of molybdenite at depth. This is pure speculation 
probably based on the fact that quartz monzonite porphyry is a 
favorable formation for a number of known molybdenum occurrences. 


•	 •	 Since the proposed work is essentially prospecting, it is not 
eligible for ONE aid; hence, it is recommended that the appli-
cation be denied.


/-* 


Fred. M. Murphy 


FMMurphy/gla (9-1-65) • 
cc to: Director's Reading File 


DivisionFil,e	 •	 • 
• 	


S 	 Economic G,Iology File 
•	 OMEFi1eV'	 ••



ONE Reading File 


•	 •	 3•







Director's Reading File 


September 11'.. 1965  


Memorandum 


To:'The File 


From	 F M Murphy, Mining Engineer 


Subject OME-6492 (Molybdenum) 
Keevil Mining Group Limited 
Nuna Claims 
Glacier Bay Mining District, Alaska 


JUSTIFICATION FOR DENIAL OF APPLICATION 


The Applicant requests aid in core drilling seven holes a total of 
5,000 feet'to.exploré'fOr' molybdenum.. The project is estirnated'.to 
cost $121,500 00 


The property., Consi8ts oE ' . 35 unpaented ciaims'located:bY James Walper 
And held by the Applicant under an option dated March 31, 1965. The 
claims' are on a small, mounta±n on the east side and near the head of. 
Muir Inlet on Glacier Bay. Until about 1936 the claim area was 
covered by the Muir.-,Glacier, which , l'ater rece4ed in this area. The, 
area can be reached by. motor launch from Juneau about 120 miles by 
water to the southeast 


Molybdenum was noted. inthe' area in 1941. in 194243, W.- S. 
Twenhofel rnapped' . and reported on'the . area . (U.S ,.G.S., Bull. 947-B). 
The U.S.B.M. in 'K. 1. 442]., March 1949, by R. S. Sanford, G. ''A. Apell,. 
and F, A. Rutledge, •cover.s some . drilling and trenching in the area. 
The application' states the property has been staked intermittently 
for many years and examined by various companies 


The  bedrocks of the area include a metamorphosed sedimentary 
sequence of tightly , folded Paleaozoic hornels with some shale 
and limestone. The earliest intrusions are a group o.f dark altered 


'dikes and sillS., The, honfels were later intruded by a small' body 
of quartz monzonite porphyry pr obably , in early Cretaceous time 
after the folding-of the bedded rocks







The oldest bedded rockunit in the area consists of thin-bedded 
limestone aiid a few shale beds Conformably overlying the limestone 
Js a thick section oJ hornfels which can be differentiated into 
three units All three units are fine-grained, hard, and dense, 
and they closely resemble chert The lower unit is thin-bedded and 
has a few limy beds The middle unit is thin-bedded and contains 
many beds of coarse grained clinozoisite The upper hornf.1s unit 
is thick-bedded 


The molybdenite occurs in a contact aureole in the upper hornfel 
unit surrounding the intrusive monzonite mass The deposits are 
of two types--a fault type and a stockwork type The latter is by 
far the largest deposit, however, the fault types which are all 
within the stockwork have .. a higher molydenum grade Molybdenite 
is the most conspicuous metallic mineral in the deposits, because much 
of it occurs as films and thin plates along the margin of the quartz 
veinlets 


The U S B M core drilled two holes in.-the stockwork type deposits 
Hole No 2, 238 1 feet in length, reached a vertical depth of 
169 feet below the surface Hole No 1, 46 7 feet in length aver-
aged 0.042 percent and Hole No 2 0 1.072  percent molybdenum A total 
of 203 channel samples in the stockwork averaged 0.07-percent  
molybdenum Twelve channel samples taken of the fault type deposits 
averaged 0 10 percent molybdenum 


The deposits are believed to be genetically related to the intrusive 
quartz monzonite porphyry Twenhofel notes the fact that the siliceous 
outer parts of the intrusive mass grade inward into quartz veinlets 
penetrating  the intrusive rock and outward..into the hornfels to form 
the stockwork deposits, which indicates the outer parts of the intru - 
sive body may have contained the channels through which the silica 
and molybdenum-bearing solutions moved upward from depth 


The area contains an estimated 100,000,000 tons (to 500-foot depth ) 
of molybdenite-bearing material However, with an average grade of 
0.07 percent molybdenum it could not be profitably exploited 


Mr. W H Gross, the Applicant's consulting geologist, notes in his 
report there is practically no chance that there is a significant 
body of material outcropping in the area that could be considered 
ore under present conditions Also, he could see no particular 
reason why the siliceous country rock should be more favorable for 
the occurrence of higher-grade molydenite in depth than it is at the 
presently exposed surface
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-	 Division File 


September 1, 1965 


Memorandum 


To , 	 File 


From:	 P 14. Murphy, Mining Engineer 


Subject: 014E-649 2 (MOlybdenum) 
Keevil Mining Group Limited 
Nuna Claims 
Glacier Bay Mining District, Alaska 


JUSTIFICATION FOR DENIAL OF APPLICATI ON 


eAppliøaflt reque sts *14 in core drilling sevøn holes a total of 
5000 feet tó explore for molybdenum. The project is estimated to 
,  


cost $121t500-000, 


	


•	 The property consist of 35 unpatented claims located by James Walper 
•	 'and.held by the Appliéànt under an option dated March 31, 1965. The 


•	 claims are on a small mountain on the east side and near tbø head of 


Muir Inlet on Glacier Bay Until about 1936 the claim area was 


	


• 	 covered by the Muir 'Glacier, which later receded in this area. The: 


	


•	 , area can be' reached by motor launch. from Juneau about .120 miles by 
water to the southeast 


Molybdenum was noted in the area in 1941 In l94243, W S 
•	 .	 Twenhofel mapped andrepOrtedOfl'the area (U.S.G.S. Bui...947"B), 


The U.S.B.M. in LI. 4421,: March 1949s by R. S. Sanford,. G. A. Apeli, 
and F. A Rutledge, covers some drilling and rencbing In the area 


• . The application 'states the property has been staked intermittentlY 
for many years and examined by various companLes. .







The oLdet:bedded rock unit in the area conáists of thin-bedded 
limestone and a few shale beds Conformably overlying the 1meatone 
is a thick section of bornfels which can be differentiated into 
three units. All three units are fine-grained, hard, and dense, 
and they closely resemble chert. The lower unit is thin-bedded and 
has a few limy beds. The middle unit is thin-bedded end contains 
many beds of coarse grained clinozoisite The upper hornfeis unit 
is thick-bedded 


The molybdenite occurs in a contact aureole in the upper hornfel 
unit surrounding the intrusive monzonits mass The deposits are 
of two types- - a fault type and . a utockwork type The latter is by 
far the largest deposit, however, the fault types which are all 
within the stockwork have a higher niolydenum grade Motybdenite 
is the most conspicuous metallic mineral in the deposits, because much 
of it occurs as films and thin plates along the margin of the quartz 
veinlets. 


The U $ B M core drilled two holes in the stockvork type deposits 
Hole No. 2,238 1 feet in length, reached a vertical depth of 
169 feet below the surface Hole No 1,.'46.7 feet in length aver--. 
aged 0.042 percent and Role No 2 0 072 percent Mcilybdenumi A total 
of 203 channel samples in the stockwork averaged 0 07 percent 
molybdenum..Twelve channel samples taken of the fault type deposits 
averaged 0.110 percent molybdenum 


The .deposits are believed to be genetically related to the intrusive 
quartz monzonite porphyry Twenhofel notes the fact that the siliceous 
outer parts of the intrusive mass grade inward into quartz veinlets 
penetrating the intrusive rock and outward into the hornfeli to form 
the stockwork deposits' 	 indicates the outer parts of the intru- 
sive body may have contained the channels through which the silica 
and molybdenum-bearing solutions moved upward from depth 


The area contains an estimated 100,000,000 tons (to 500-foot depth ) 
of niolybdenite-bearing material However, with an average grade of 
q.07 percent molybdenum it could not be profitably exploited 


Mr W H Gross, the Applicant's consulting geologist, notes in his 
report there is practically no chance that there is a significant 
body of material outcropping in the area that could be considered 
ore under present conditions Also, he could see no particular 
reason why the siliceous country rock should be more favorable for 
the occurrence of higher-grade molydenite in depth than it is at the 
presently exposed surface
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Because of the extensive zone of alteration, Gross thinks the 
monzonite intrusive body increases in Size with depth He states 
that low-grade mineralization occurs from place to place within 
this intrusive and that molybdenite concentration might occur at 
the top of an intrusive apophyse which is covered so that the 
deposit, although lower topographically, would be "high" geologically 
The proposed drill holes are designed to teat this possibility. 


Bull 947-B, pages 14-15, the second paragraph under "Stockwork," 
notes that the mineralized (molybdenum) aureole does not extend 
inward into the intrusive monzonite core or its ,silicified outer•• 
parts this is repeated in -R.I. 4421 on page 4 There is to 
geologic evidence in the reports submitted, including the Cr905 
report, that the quartz nionzonite porphyry intrusive might contain 
a concentration of molybdexiite at depth This is pure speculation 
probably based on the fact that quartz monzonite porphyry is ,.a 
favorable formation for a number of known molybdenum occurrences 


Since the proposed work is essentially prospecting, it is not 
eligible for OME aid, hence, it is recommended .that the appli-
cation be denied


/8/ Fred 14 Murphy 


Fred 14 Murphy 


F?Q4urphy/gla (9-1-65) / 
cc to , Director's Readfrg File 


Division FIle/ 
Economic Geology Pile 
OMEFi1e	 . 
OM Reading File


3.	 :







Economic Geology File 


September 1. 1963 


M.i*randum 


To:	 The File 


From;	 F. M. Murphy, Mining Ingineer 


Subject OME-6492 (Molybdenum) 
Køevil Mining Group Limited 
Nun.. Claims 
Glacier Bay Mining District, Alaska 


STIFlCAT1O!4 FOR D*NI LOF APP*.1CAT1P 


The Applicant requests aid in core drilling seven holes ,& total of 
5 0 000 feet to explore for molybdenum. The project is .timatsd to 
cost 41211,500.000 


The property consists of 3$ unpatented claims located by James Walpez' 
and held by the Applicant under an option dotted March 31, 1963. The 
claims are on a small mountain on the east aids and near the bead of 
Muir Inlet on Glacier Bay Until, about 1936 the claim area was 
covered By the Muir Glacier, which later receded. in this area. The 
area can be reached by motor launch from Juneau about 120 miles by 
water to the southeast. 


Molybdenum was noted in the area in 1941. In 1942"43 9 W. S. 
Twenhof .1. mapped and reported on the area (U.S.G.S. Bull. 947*3). 
The U.S.B.M. in R.I. 4421, March 1949s by R. 5.. Sanford, G. A 	 U Ape 
and F. A. Rutledge, covers some drilling and trenching in the area. 
The application states the property has been staked intermittently 
for many years end exsmin.d by various companies. 


The bedrocka of the area include a metamorphosed sedimentary 
sequence of tightly folded Paleaozoic hornfels with eons shal* 
and limestone The earliest intrusions are a group of dark altered 
dikes and sills. The hornfela were later intruded by a small body 
of quartz monzonite porphyry probably in early Cretaceous time 
after the folding of the bedded rocks.







• The oldest bedded rock unit . in the area consists of thin-bedded 
Limestone and a few shale beds. Conformably overlying the limestone-
is a thick section of bornf.Ls which can be differentiated into 
three units. All three units are fine-grairied, hard, and dense, 
and they closely resemble chart. Th* lower unit is tbtn.bedded and 
has * few tiny beds. The middle unit is thin-bedded and contains 


• many beds of coarse grained clinozosite.. The upper hornfels unit 
is thick-bedded. 


The molybdenite occurs in a contact aureole in the 'upper bornfel 
unit surrounding the intrusive monZontte mass. The deposits are 
of two types-'a fault. type and a stockwork type. The latter is by 
far the largest deposit, however, the fault types which are all 
within the stockwork have a higher molydenum. grade. Molybdenite 
is the tst. conspicuous metallic mineral in the deposits, because much 
of it occurl as films and thin plates along the margin of the quartz 
veinlets.	 . 
The U.3.8-.M. core drilled two holes in the stockwork type deposits. 
Role No, 2, 238.1 'feet tn,length, reached a vertical depth of 
169 feet below the surface. Hole No. 1, 46.7 feet in length aver-
aged 0.042 percent and Hole No. 2 0.072 percent molybdenum. A total 
of 203 channel samples in the stockwork averaged 0.07 percent' 
molybdenum. Twelve channel samples taken of the 'fault type deposits 
averaged .0.10 percent molybdenum.	 •	 . 


The deposits are believed to be genetically related' to the intrusive' 
quartz monzonite porphyry,. Twenhofel notes the fact that the siliceous 
outer parts of the intrusive mass grade inward into quartz veintets 
penetrating the intrusive rock and outward into the bornfels to form 
the stockwork deposits, which indicates the outer parts of the intru-' 
sive body may have contained the:channels through which the silica 
and molybdenum-bearing solutions moved upward from depth. 


The area containá. an estimated. 100,000,000 tons (to 500-foot depth ) 
of nolybdeniteb.aring material-' However, with an 'average grade of 
0.07 percent molybdenum' it could not be profitably exploited. 


Mr. W. H. Gross, the Applicant's consulting geologist, notes in his 
report there is practically no chance that there is a significant 
body of material outcropping in the area that could be considered 
ore under present conditions. Also, he could see no particular 
reason why the siliceous country rock should be more 'favorable for 
the occurrence of higher-grade molydenite in depth' than it is 'at the 
presently exposed surface.  
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Because of the extensive zone of alteration, Gross thinks the 
monzoniti intrusive body increases in size with depth. He states 
that low'grade mineralization occurs from place to place within 


• this intrusive and that molybdenite concentration might occur at 

the top of an tntruevi apophyze uhich is covered so that the 


• deposit, although lower topographically, would be "high" geologically,. 
The proposed drill boles are designed to test this poesibUity. 


Bull, 9473, pages 1445, the second paragraph under "Stockwork," 
notes that the mineralized (molybdenum) aureole does not extend 
inward into the intrusive monsonite core or ite silicified outer 
parts. This: is repeated in R.Z. 4421 on page 4, There is no 
geologic evidence in the reports submitted, including the Gross 
report, that the quartz monzonite porphyry intrusive might contain 


• a concentration of motybdenite at depth, This is pure speculation 
probably based on the fact that quartz monsonite porphyry is a 
favorable formation for a number of known molybdenum occurrences, 


Since the proposed work is essentially prospecting, it is not 
eligible for O% aid hence, it is recommended 'that the appli-
cation be denied..


Fred N. Murphy 


Fred 11, Murphy 


F?*urpby/gla (9 . 1-65) • 
cc to: Director's Reading Vile 


Division File • 
Economic Geology File •	 CI4EFile 
CuE Reading File
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The oldest bedded rock unit in the area consist* of tbiu4edd.4 
limestone and * few ebale beds. Conformably overlying the limestone 
is a thick *ction of borafels which can be differentiated into 
three units. AU three units are fin.'rsinsd bard, and dense, 
and they closely *sembl* chert. The lower unit is tbinb*dded and 
has a E,w hey beds. Th* eid4la unit is thin'bedded and coutsftis 
nasty beds of coarse grained clinozoistt*. The upper hornEels unit 
is thickbedded 


the motybdenite occurs in a contact aureole in the upper hornfel 
unit surrounding the intrusive 'mouzonite mass. The deposits are 
of two types-a fault type and a atockvor1 type. The latter is by 
for the largest deposit; however, the fault types which are all 
within the stociwork have a higher tnolydenux 8rade. $otybdentte 
La the most conspicuous metaU ic mineral in the deposits, because Ouch 
of it occurS as films and thin plates along the trargin of the quartz 
veinlet. 


The u.$.LM. core drilLed two boles in the sto4wrk type deposits. 
Note No. 2, 238.1 feet in length, reached a vertical depth of 
169 feet below the surface. ole No. 1, 46.7 feet in length aver-
aged, 0.042 percent end Hole No 2 G.072 percent molybdenum. A total 
of 203 chann*t samples in the stockwork averaged 0 07 percent 
molybdenum. Twelve channel samples taken of the fault type deposits 
averaged 0.10 percent molybdenum 


The deposits are beliculd to be 8en,tically related to the intrusive 
quartz monsonite porphyry. Twenhofel note; the fact that the siliceous 
outer parts of the intrusive mess grade inward into quartz veinlets 
penetrating the intrusive rock and outward Into the bornEele to form 
the stockwork deposits, which indicates the outer parts of the intru 
sive body may have contained the channels through which the silica 
and molybdenumbearing solutions moved upward from depth 


The area Contains an estimated 100,000,000 tons (to 500-foot depth ) 
of mo1ybdenitebearing material. However, with an average grade of 
0.07 percent molybdenum it could not be profitably exploited 


Mr. W H. Gross, the Applicant's consulting geologist, no 	in his 
report there is practically no chance that there is a significant 
body of material outcropping in the area that could be considered 
ore	 ent conditions. Also, be could see no under pres	 particular 
reason why the siliceous country rock should be more favorable for 
the occurrence of higher-grade molydenite in depth than it-in-at the 
presently exposed surface.
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Because of the extensive zone of alteration, Gross thinks the 
monzonite intrusive body increases in size with depth	 U. states 
that low-grade mineralization occurs from place to place within 
this intrusive and that molybdenite concentration uight occur at 
the top of an intrusive apophyse Which is covered so that the 
deposit,, a1thouh I owex topographically, vould be "high" geologically. 
The proposed drill holes are designed to test this possibility. 


Bull. 047B, pages 14­15 # the second paragraph under "Stockwork," 
notes that the miteralized	 (molybdenum) aureole does not extend 
inward into the intrusive monzontte core or its silicified outer. 
Parts	 This is repeated in I. L 4421 on page 4.. There is no 
geologic evidence in the reports submitted, including the Gross 
report, that the quartz monzonite poz'byry intrusive might contain 
a concentration of nolybdenita at depth.	 This is pure speculation 
probably based on the fact that quartz monsonite porphyry is a 
favorable formation for a nuuber of mown molybdenum occurrericCe. 


Since the proposed vo ek is essentially prospecting, it is not 
eligible for 0HZ aid, hence, it La recotmiended that the appli. 
cation be dented


tel Fred 14 Murphy 


fred H. Hurptiy 


V)O.Iurpby/gla 	 (9465) 
cc to:	 Director's Reading Vile 


Division File 
Economic Geology ?i( 
(14K File 
0HZ Reading File
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• RECOMMENDATIONS  


There is a lot of "smoke" on this property and,I think it deserves a depth. 


testing programme. Therefore I recommend, as a, start, seven diamond drill holes 


totalling 5,000 feet, to test the ore-making possibilities of the monzonite through the 


skin of silicified country rock. As we are, probably looking for a large low-grade 


deposit, the holes can be widely spaced and in fact are so placed as to: intersect the 


monzontte at about 500 foot intervals .: Furthermore, as molybdenite orebodies in 


intrusives of this type often have relatively small vertical dimensions, and 'as the 


drill hole collars have been placed, for convenience, on the flatter ground at the base 


of the Nunatak, it is recommended in spite of higher costs, that the holes be drilled 


at not more than -20 0. •	 , 	


: 


•	 :	 •	 -' 


	


•	 •	 : •	 7	 •'0 i'	 . 


The estimated cost of the programme is $125, 000. OU U.S. , 	 I 


GENERAL	 ••	 •	 ,.	 .•	 : •	 •"	 •	 • 


The Nunatak molybdenite deposit was discovered In 1941 Since that time a 


number of government and company geologists have visited the area. 


The deposits are located on Muir Inlet, on the west coast of the Alaska pan-


handle about 80 miles northwest of Juneau







The property totals 35 claims (about 700 acres) which adequately cover the 


area where molybdenite occurs. The law. of éxtra .lateral rights applies here. 


At present Keevil Mining Group Limited has an option to acquire the property 


from James Walper of Toronto. I spent five days, from June 8th to June 12th making 


an examination of the property for Keevil Mining Group Limited. 


During my examination a geological map was made and seven drill hole locations 


spotted. 


SERVICES 


A mine in this area being on tidewater, would have the advantage of being 


serviced by oceangoing vessels. There are good harbour locations. Personnel could 


be brought from Juneau by boat, or., as there is sufficient flat country to build a landing 


strip on in the area, by land or sea plane. 


There is ample fresh water to supply a mine and townsite. There are good town-


site locations near harbour, 


No power is available in the region. Nothing is known about the hydroelectric 


posslbilitieà in the area.







GENERAL GEOLOGY 


The geology of the area is shown on the enclosed map 


The mineralized area is underlain by ilmey argillites These rocks have been 


tightly folded so that now they strike generally NE-SW with steep dips both to the east 


and west 


The sediments have been cut by steep-dipping, tabular intrusives which are of 


different ages and have a wide range in composition .. These Intrusives are usually less 


than 20 feet thick. Occasionally they cut across. the bedding and are truly dike -like, 


normally they are roughly parallel to the bedding and so are sill-like in iwture 


At an elevation of about 7OU feet above sea level, an elongated stock of moazonite 


outcrops for a length of about 1,000 feet with an average width of about 300 feet. At low -


er elevations, in the vicinity of the main stock, smaller bodies of monzonite occur which 


are believed to be offshoots of the rnatü intrusive.. The trend of the long axis of the stock 


and its apophyses is west of north and therefore it cuts across the trend of the bedding 


and sills of the country rock, 


The Inonzonite stock and Its satellites are believed to represent the top of a much 


larger intrusive in depths The reason for believing this is that the limey argillites of the 


country rock have been extensively altered for distances of from 1,000 to upwards of 


2,000 feet from the outcrop of the stock Although it is true that litney argillltes are 


easily , metamorphosed, nevertheless, this is an extensive alteration zone for such a small







exposure of intrusive and strongly suggests the presence of more intrusive at depth 


The trend of this zone of alteration, like the axis of the intrusive itself, is across the 


strike of the bedding In this way the limey argilhtes that outcrop in tho. southwestern 


part of the property can be followed along strike until they loose their identity as they 


approach the intrusive'and develop into a"skarn-like" assemblage of minerals. 


The alteration of the 'sediments is progressively more intense and siliceous as 


the monzonite is approached. The siliceous alteration forms an envelope, upwards of 


500 feet thick, surrounding the intrusive. This siliceous envelope is laced with quartz 


stringers which are generally less than four inches thick and which might average from 


five to ten percent of the rock. The siliceous zone is, of course, hard and tough; it -


weathers high and undoubtedly accounts for the so-called Nunatak mountain being pre -


served-as an erosion remnant 


The silicification was accompanied by pyrite and perhaps some other sulphides 


so that much of the Nunatak is weathered to a rusty color. The quartz veining was 


accompanied by molybdenite and possibly to a minor extent by chalcopyrite mineral-. 


ization 


iCONOMIC GEOLOGY 


Sampling of certain restricted areas . by the U S Bureau of Mines and subsequently 


by geologists representing three ' different companies, the results of which were available 


to me , suggests that the zone of siliceous alteration. might average in the order of 0.1% 


MOS2 These assay results, coupled with a detailed visual examination, indicate that







there is practically chance Aat there is a significant body of material outcropping 


on the Nunatak that could be considered ore under present cQnditions. Therefore, no 


further surface sampling is warranted. 


The question is whether or not ore grade material might exist below the present 


surface The possibilities for the two mineralized rock types are discussed below. 


The Siliceous Country Rock 


I can see no particular reason why the siliceous country rock should be more 


favourable for the occurrence of higher-grade molybdenite in depth than it is at the 


presently exposed surface There is no evidence, for example, that a particular sed-


imentary horizon, as it approaches the silicified zone, was more extensively fractuied 


and mineralized than the surrounding rocks Furthermore, there is no evidence for the 


development of the so-called contact metamorphic deposits in the 4.000 foot section of 


limey argilhtes that can be folloWed from the relatively unaltered state along strike into 


the altered zone Therefore, covered deposits of this type are unlikely to occur, at least 


within the sequence of sediments exposed on the property..On the other hand the best 


mineralized country rock zone is not at the top of the Nunatak (1,100 feet approximately) 


but is at an elevation of leap than 250 feet above sea level This might mean that topo-


graphically, the tenor of molybdenite does increase with depth or it might mean that a 


more potent source of inolybdenite underlies this area Of "better than average' mineral-


ization Drill holes have been designed to test this as well as other possibilities for the 


occurrence of molybdenite conentrattoas on the property.







The Monzonite 


	


There is little doubt in my mind that the extensive zone of 	 a1ictf 


Ication, and quartz-sulphide mineralization is related to the monzontte intrusive I 


have already mentioned why I' think this intrusive increases in size with depth. Low-


grade molybdentte occurs from place to place within this intrusive and the problem 


remains to find out whether larger and richer deposits occur within the intrusive at 


greater (topographic) depth The molybdenite concentration might occur at the top of 


an intrusive apophyse that Is covered so that the deposit, although lower topographically, 


would be "high" geologically. It seems to me that it is the occurrence of inolybdenite 


within the monzonite itself that could be the large tonnage maker. Therefore, drill holes 


have been designed to teat this possibility. 


DRILLING PROGRAMME 


Hole Locations 


The drill locations have been staked out on the ground and are shown on the 


enclosed map The locations have been chosen where talus is light, where there is a 


relatively flat place for setting up, and, with a possible exception of site. 3, where they 


can be reached with a minimum of road building. 


Hole Directions	 .	 S 


In general, the quartz stringers might be said to make a stockwork of veinlel s 


Actually the larger proportion of the veins strike northeast and have steep dips.







Theoretically, it might be better to drill at right angles to the greatest vein develop-


ment. Practically, this is difficult to do and in fact, in this preliminary testing of the 


deposit, at is doubtful whether the direction the holes are drilled will materially effect 


the outcome.	 '• 	 S. ', 


Core Size-,  


It is recommended that the holes start off as Nx in order to get the highest core 


recovery possible.  


Assays,


Before splitting the core in the skarn zone, it should be lainped for scheelite 


The core should be split and assayed an ten or twenty loot sections, There as little point 


at this stage in assaying fox . anything other than molybdenité unless there ts an obvious 	 S 


quantity of copper in the core To assay each sample for copper, silver and tungsten 


as has been suggested by others, might be done at a later date if the drilling is' success- 	
S 


I ul 


Timing


If drilling is to be done in 1965 it should start not much later than the first of 


August.







Costs 


Drilling - 5,000 feet NX @ $15. 00/foot 
includes moving, mobilization cementing, etc. 	 $ 75,000.00 


Road and site preparation	 '	 3,500.00 


Transportation, boat and fixed wing aircraft 	 10 ,000. tX) 


Geological supervision	 8.000. 00 


Food, fuel and cook	 S 	


10,000.00 


Assays and freight 	 '	 '	 3,500.00 


Contingencies 1517o 	 '	 15,000.00
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EXPLANATION 
SEDIMENTARY AND METAMORPHIC ROCKS 
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Siliceous envelope 
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Contour interval 50 feet 
is approximate mean sea level 
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