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Standa;dm5.1o34	
,	 U'BLICVOUClIERFOR PURCHASESO4D . 	 Th7 


1O34-O8	 SERVICES OTHER THAN PERSONAL 
Use continuation sheet(s) if necessar 	


/	


-	 VOUCHER NO.	 31	 3 
u. s. Interior Office of the Seeretu . Acco	 / 


(Department, bureau, or establishment) 


Voucher prepared at WabintonDs 
•	 (Give place and d e 


Payee's Account No. _____________________ Discount Term 	 '? 


TO $ta_I1_and_Che*tcal_Coir 


Contract No.	 Date	 Req. No.	 Date	 Invoice Rec'd. 
Shipped from	 to	 Weight


	
Govt. B/I No. 


No. and Date of Date of Delivery
ARTICLES OR SERVICES 


(Enter description, item number of contract or Federal supply 'Quantity
UNIT PRICE AMOUNT 


Cost Per * Order or Service schedule,andotherinformationdeemednecessary) 


2123 i3anc due	 .rator under Cent. 
Rig. U 21*3., per report of review dated 


NO b.r27,1962. *71.23. 


__________ - ________ ____________________________________ TOTAL 177.21 
(PAYEE MUST NOT USE THIS SPACE) 


PAYMENT:
DIFFERENCES ____________________ __________________________ 


COMPLETE 


PARTIAL E _____________________________________ 


FINAL .


_____________________________ 


PROGRESS Amount verified; correct for_	 171.21 
ADVANCE	 fl . (Signature or initials)


Pursuant to authority vested in me, Icertify that 
t Approved for ________________	 i??2i	 this voucher is correct and proper-for payment. 
By________________________________________________________ 	 __________________________________________________________ 


Title	 (Authorized Certifying Officer) 	 (Date) 


Exchange rate	 .	 .	 .	 --


THE REVERSE OF THIS FORM MUST BE EXECUTED WHEN PURCHASES ARE MADE OR SERVICES SECURED WITHOUT WRITTEN AGREEMENT IN ANY FORM 


ACCOUNTING CLASSIFICATION (Appropriation Symbol must be shown; other classification optional) 


moO 


	


5Oi(6t,) 17?23 171.21	 1.. NC. 31 


-	 Check No. ______________________________________________ on Treasurer of the United States 


CheckNo.	 -	 -	 On_______________________________________________ Paid by


	


	 (Name of Bank) 


Cash,$_._,on ,19• Payee ______________________________________ 


When used in foreign countries, insert name of currency of country in which used. 


f If the ability to certify and authority to approve are combined in one person, one signature only is nec- 
• er _____________________________________________________________ 


essary; otherwise the approving officer will sign on the tine below Approved for $	 ', and	 • 
over his official title.	 •	 .	 -	 Title	 -


PAID BY 







METHOD OF OR ABSENCE OF ADVERTISING 


METHOD OF ADVERTISING 


1. Advertising in newspapers 	 Ys D	 No U. 
2. (a) Advertising by circular letters sent to --------------------dealers. 


(b) And by notices posted in public places	 Yes U	 No El. 
(If notices were not posted in addition to advertising by circular letters sent to dealers, explanation of such omission must be 
made below.)


ABSENCE OF ADVERTISING 


3. Without advertising, under an exigency of the service which existed prior to the order and would not admit of the delay incident to 
advertising. 


4. Without advertising in accordance with 


5. Without advertising, it being impracticable to secure competition because of --------------------------------------------------------------------------


(Here state in detail the nature of the exigency or circumstances under which the securing of . competition was impracticable under 3 and 4) 


NOTE—The above form "Method of or Absence of Advertising" is to be used when. purchases are made or services secured under 
proper authority without written agreement in any form. In case of a written agreement (formal-contract, proposal, and acceptance, or 
less formal agreement) Standard Form No. 1036 should be used for abstracting the method of or absence of advertising and award of con-
tract. (See 7 GAO 4500 and 5000.)


U.S. GOVERNMENT PRINTING OFFICE 1961 -58444I 


0	 0
A















SPT 1959'	 UNITED STATES 
DEPARTMENT OF THE INTERIOR 


	


OFFICE OF MINERALS EXPLORATION 	
Docket No.	 OME 6078 
Contract No. 


14-23-090–	 2113 
OPERATOR'S MONTHLY VOUCHER 	 For Month of	 1962	 Contract Amount $ 89,62Ô 


Gov't. Participation % 50 $ kLf,810 
Operator's Name Shatn Mincrtici & (heiniai Comrany	 Mineral(s)	 Copper-Zinø 


Address 826 S. Main St., Salt Lake City 1, Utah 


FOR OPERATOR'S USE 
COSTCATEGORIES 	 MONTHLY	 PREVIOUSLY	 TOTALSTO 


TOTAL	 REPORTED	 DATE 


Fixed Unit Costs and 
(1) Independent Contracts: 


Bulldozing............................... 
Drifting. .................................... 
Crosscutting ............................ 
Drilling .................................... 


(2) Personal Services: 
Supervision & Technical ...... 
Outside Consultants .............. 
Labor	 ...................................... 


(3)Operating Mat'l. & Supplies: 
Timber	 .................................... 
Explosives ...........• .............. 
Pipe ......... ...... 
Rail ..................................... 


.............................. 


(4)Operating Equipment: 
Rental ...................................... 
Purchase .................................. 
Depreciation ............................ 


(5) Initial Rehab. & Repairs: 
Buildings, Fixtures, etc....... 
Operating Equipment .............. 


(6)New Buildings, Fixtures, etc. 
(7)Miscellaneous: 


Repairs to Equipment ............ 
Analytical Work ...................... 
Payroll Taxes ........................ 
Employee's Liability Ins....... 
.iixsLIXAit..Q.Q.a8 


TOTALS ............


FOR GOVERNMENT APPROVAL ONLY 


MONTHLY	 PREVIOUSLY	 TOTALS TO 
TOTAL	 REPORTED	 DATE 


________ (. 


97 


____ ______ JI714LS 


I	 /c 


I certify that the above bill is correct and just and that payment therefor has 	 Pursuant to authority vested in rne,Ic 
not been received.	 .	 .	 that this account is correct and proper for p 
Date	 7/7/62 ,7 Pay.e Sharita Minerals .& . Chemical c3.? theamount ofi


fy 
en t 


Per A_#Kj9 4i1tie President 


* When a voucher is signeder-recelpted in the name of a company or corporation, the name of 
the person writing the company or corporate name, as well as the capacity in which he signs, must appear, For example: "John Doe Company, per John Smith, Secretary," or "Treas-
urer," as thecae may be. 
A willfully false statement or representation to any 'deparbnent or agency of the United 
States as to any matter within its Jurisdiction is a criminal offense. (U.S. Code, Title 18, Sec. 1001.)


(INSTRUCTIONS ON REVERSE)


$
	 i— —. 


Signature	
(Authorized Certifying Officer) 


Dote_________ Vou.No. _______ 
(SEE OTHER SIDE)







the contractor subm.itting this voucher is operating an exploration I certify that to the best of my knowledge and belief 
project in acc dance with th terms of Contract No. 	 2 
Signature	 -	 TitIe 


Approved bTy. OE-Excutiye ,9, icer or Alternate: 


Signature	 Ti tie 


Certification by Government Representative:


OPERATOR'SMONJHLY REPORT 


The Operator, under an Office of Minerals Explor-
ation contract, is required to report monthly o th 
Government. The report, consists of .three parts. 


FIRST, the Operator's Monthly Voucher on MME 
Form 60 listing the project costs incurred and. cLaimed 
by the Operator •is the voucher basis for payment of 
the Government's share of the cost. 


SECOND, the Operator's Progress Report on MME 
Form 61 is a statistical report of the units and cost of 
of work performed under the contract.


THIRD, .the Operator's Narrative. Report is a con-
cise Iescript1on of the work performed, results accom-
plished, and any unusual situations encountered, 
illustrated and supported by . engineering-geological 
maps ,.or sketches, drill hole logs, assay reports,. etc., 


'as pertinent. 
The Operator submits th .e original and four copies 


of each of the three sections of this report to . the O.ME 
regional Executive Officer at the end of each month 
during the life of the contract. 


PREPARATION OF OPERATOR'S MONTHLY VOUCHER, MME FORM 60 


After all applicable spaces are filled in, the 
Operator or his agent must sign the certification in the 
lower left corner. Categories (2) 'through (7) ap?l.y to 
"Actual Cost" contracts qnly. 


Under "Fixed' Unit Costs" and Category (1) 
report, (a) the total fixed unit costs of work performed 
'under contract provisions for contribution by the Gov-
ernment on a basis of "fixed unit costs"; and (b) the 
claimed costs of work performed on a unit-price basis 
by independent contractors. 


Under Category (2) include the claimed costs of 
all payrolled and invoiced supervisory, technical, and 
labor personnel, except the costs for services' applica-
ble to Categories (5) and (6). 


Under Category (3) include the claimed costs, of 
all project materials and supplies other than those 
used for work under Categories (5) and (6). 


Under Category (4) report claimed rentals on 
equipment belonging to a third party, claimed payments 
or obligations for payments on the Operator's purchase. 
of equipment, and claimed depreciation for the 'use of 
Operator-owned equipment. 


Under Categories (5) and (6) include all .claimed 
costs of labor, supervision, technical services, oper-
ating materials and supplies, and all other items used 
in (5) the initial rehabilitation and repairs ,of existing 
buildings, fixtures, installations (exclusive of mine 
workings), and operating equipment; and (6) the instal-
lation or construction of new buildings, fixtures, 'and 
fixed 'improvements (exclusive of mine workings). 'Do 
not report these costs under Categories (2), (3), (4), 
and	 (7).	 .	 .


Under Category (7) .include all miscellaneous 
claimed costs such as repairs (other than initial) and 
maintenance of equipment, sampling an4,. analysis.,. 
trével, - cOmmunication, accounting, office expenses, 
and the Operator's share of payroll taxes and insurance. 


Except for amounts claimed under "fixed unit 
costs" provisions of the contract, all costs claimed 
in this voucher must be supported by documentary 
evidence consisting of: (a) certified copies or tran-
scripts , of payrolls which list each employee, wage 
rate, 'period of employment, gross earnings, itemized 
deductions, and net earnings; (b) original or certified 
copies of invoices, statements of accounts, or purchase 
orders which indicate items of materials or services, 
quantities,' unit prices, total charges, and payment 
terms; and (c) certified memoranda of the Operator for 
such' , items as depreciation of Operator-owned equipment, 
unethloynient taxes, and employee's liability insurance. 
The certification may be stated thus, "Certified True 
Copy , (or Transcript)", followed , by the signature of the 
Operator oi his agent. One copy of each document 
should accompany the original .of this voucher. 


T:he iequirément for submitting documentary evi-
dence of claimed costs may be waived by. the OME 
regional, Executive Officer if he determines 'that it is 
impracticable. for an Operator to submit this material. 
In- any case of waiver of this requirement' an "on-site" 
audit-by an-OME auditor is mandatory prior to payment 
of the fin'al' Operator's Monthly. Voucher. 


- '	 INT.DUF, ,D.C.9- 61.Y2







SET 1959	 UNITED STATES• 
DEPA MENT OF THE INTERIOR 


OFFICE OF MINERALS EXPLORATION 


OPERATOR'S PROGRESS REPORT 	 For Month of	 T,rnp I 962	 Docket No (T 6fl7 


Operator's Name_Shtn. inr1 & Chcmica1 C'OmpF.ny	 Contract No 14-23-090-- 	 2113' 


OPERATION UNITS


FOR OPERATÔ'S USE	 - FOR GOVERNMENT USE 
UNITS 
THIS 
MONTH


UNITS TO 
DATE


COSTS TO 
DATE


APPROVED 
UNITS THIS 
MONTH


APPROVED 
UNITS TO 
DATE


APPROVED 
COSTS TO 


DATE 


Drifting ..................................._______ ________ _______________ 
Crosscutting ..........................._______ ________ ________________ 
Raising ...................................______	 _______ ______________ 
Shafts ....................................._____	 ______ ____________ 
Winzes ..................................._______ ________ ________________ 
Other Underground 
Drilling, Core-Diamond	 71iR 


Rotary .............._______ ________ ________________ 
Drilling, N on-core-Diamond.... 	 _______ ________ ________________ 


Rotary...... ._______ ________ ________________ 
Chtsn..........._____ ______ ___________ 
Percussion_______ ________ _______________ 


Miscellaneous .........................______	 _______	 ______________ 
ixeUnit...Coat$;	 7,118 


Roads and Trails	 100 
Stripping ..................................______ 	 _______	 ______________ 
Trenching ..............................._______ ________ ________________ 
Test Pitting ............................._______ 	 '	 ' 
OtherSurface Work .................._______ 	 ________ ________________ 
Initial	 Rehabilitation	 and	 Repairs .......................................................
Rehabilitation of Mine	 Workings .......................................................... 
New	 Buildings,	 Fixtures,	 etc	 ...........................................................
OperatIng EquIpment Purchases	 Core Box.e$ 
Analytical	 Work	 ..................................................................................


TOTAL TO DATE (perMME.Forrn6O)	 ...................................


_______________ 
_______________


___________ _______________ ________________ 
___________ ________________ _________________ 


______________ __________ ______________ _______________ 


___________ 


_______________


________ ____________ ____________ 


___________ ________________ _________________ 


56232.2Q
___________ _______________ ________________ 


_______________ 


_______________


___________ _______________ _________________ 


________________


___________ _______________ _________________ 


___________


___________ _______________ _________________ 


_______________


________ ___________ ____________ 


___________ _______________ ________________ 


_______________ ______________ 


3,203,1O


__________ ______________ 


_._ij5fl0.O0 
______________ __________ ______________ _______________ 
_______________ ___________ _______________ _________________ 


_______________ _________________ 
______________


___________ _______________
_______________ 


_______________ 


711.80
________________ 


314,5O 


61,991.60 ___________ ___________ ____________ 


REMARKS 


(Continueon _back)


REMARKS 


(Continueonback) 


The undersigned company, and the official'executingthis.certificatión on 'its 
behalf, hereby certify that the information contained in this report is correct and 
complete to the best of their knowledge and belief, 


Dote	 7/7/62	 0 erator Shts_"M(r1g_&_Chmic1 


P	 itle	 Preside_' 


A wiUfu1l	 false statement or representation to any department or agency of the United States 
as to any matter within its Jurisdiction is a criminal offense. (U.S. Code, Title 18, Sec. 1001.)


I certify that the information above is 
complete and accurate to the best of my know-
ledge and belieL 


nature 'P 


Title ___________________________ 
nmet	 Re r	 tative 


/ 
Date,_ /9_/?_j


If (INSTRUCTIONS ON REVERSE) 







.	


•.T•_. 


REMARKS (Cont.) REMARKS (Cont.)


...* 


C 


INSTRUCTIONS FOR PREPARING OPERATOR'S PROGRESS REPORT, 
MMEFORM6 


This report is the second of the three parts of the Opera-
tor's Monthly Report. Submit the original and four copies. 


The cost for each operation should be the total of all 
claimed costs 'attributable to that type of work with two excep-
tions, namely—operating equipment purchased and analytical 
work which are stated separately. For example, drifting costs 
should be the total of all costs chargeable to drifting including 
supervision, technical services, timbering (if any), etc. Similarly., 
drilling costs should include the cost of cementing, reaming, 
core boxes, etc. This procedure of distribution holds whether 
the contract was written on an actual cost or a unit cost basis, 
or some combination of the two. Distribute the cost of such 
general items as supervision, equipment rented, . etc. according 
to relative footages or on some other conventional basis. The item 
"Initial Rehabilitation and Repairs" covers all rehabilitation 
and/or repairs other than the. rehabilitation of mine workings. 


The item titled "Drilling, Non-core Percussion" includes 
all drilling performed with wagon, 'ja'ëk-hammer, stoper and mount-
ed drills. The several items labelled "Other" are provided to 
take care of particular exploration operations not specified on 
this form.	 . 


INT,DUP. ,D.C.9- 1-V7
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r 


SHATA Minerals & Themicat OMPAIIY 	 ' 
612 DOOLY BUILDIh	 Li /	 \ \\ 


SALT LAKE CITY 1 UTAH 


Ju U, 1962
(	 '- ,
	 ,	 00•• 


Mr. Gen G. GerLtry 
Atiag Ft?1U OffcEr, O4i 
egtot i:r 


.555 Lattry 3trect '..	 .	 ;.	 .	 :'	 .	 .	 .. 
3an Franeico 11, a1iforitja 


Re: J)oket o. 0M13 6078	 opperzint) 
asta Minerai i Chei$cal Copy 


flI.ak1a1a 1tjne ....... .• 
Zhata CoWLty, CUJ'orni 
Cnract No. IIn.E 2113 


Dear ir	 try 


k, JrflUn Wc done in Area IX during the month f 


Hay, 1962 Several aew claiu13 have be locat,ed adjacept t* 


Area IXI.


Very truly yours, 


3I1ASTA MINERALS , CIICMXCAL cç. 


K L. Stoke 
• 0	 . 	 Vzeddent	 0,	


0 


KL3:itch	 .	 .	 0	
0; 


• 0	 . 	


. 	


: 	 . 	 . . 	 0	


• ..,0000•


r


/







MME'M6	 UNITED STATES 
1959,'	


'	 \,	 DEPARTMENT OF THE INTERIOR	
6 IC1	 2'J,	 'j	 OFFICE OF MINERALS EXPLORATION 	 °	 070 


OPERA	 S MOIIaLY V9V1ER	 For Month of	 11V 1962	 Contract Amount	 $ 89,620 
__	 Gov't. Participation % 50	 $ 44,010 


Operator's N	 '&b?1	 •ô CQrniCL!1 CO11ny	 Mineral(s)	 COppOD.ZiflC 


Address	 St•, S1% Lk	 city 1. Utch 


FOR OPERATOR'S USE FOR GOVERNMENT APPROVAL ONLY 


COST CATEGORIES MONTHLY PREVIOUSLY TOTALS TO MONTHLY PREVIOUSLY TOTALS TO 
TOTAL REPORTED DATE ' TOTAL REPORTED DATE 


Fixed Unit Costs' and :	 ' 
(1) Independent Contracts: 	 .	 "" 


Bulldozing	 ,.
.	 . 


1,500.00 1,500.00 _______ / fct .J ________ 
.	 .	 . .


__________ 


Drifting.	 .................................... 


Cros scutting 
Drilling	 ..................................... __________ .56,232.20 56,232.20 ______ _________ ______ 


(2) Personal Services: .	 . .	 : .:	 :'. 
Supervision & Technical ____________ _________________ __________________ 


____________ _________________ __________________


____________ _________________ 


OutsideCon s ul tant s ____________________ 
' 0


____________ _________________ 


. ___________________ 


.	 .	 .	 .


___________ 


(3) Operating Mat'l. & Supplies: 
Ti mber	 ...................... ____________ ________________ __________________ ____________________ ___________ ________________ 


E xplosives	 ....................... . 
Pipe __________________ 


.	 .
____________________ ___________ ________________


0	 ')1 _______• 71:1.00 .•	 711.00 .	 .' _______ 


(4) Operating Equipment: .	
'OO S	 •• . 


_____________ __________________ ___________________ _____________________ 
_____________ __________________ ___________________


_____________ 
_____________


_________________ Rental	 .......................................
_____________________ 


.___________________ _____________


_________________ 


L abor	 .........................................


Depreciation . _____________________ _________________ 
(5) Initial Rehab. & Repairs:


____________ _________________ ____________________ ___________________ ____________ _________________ 


Operating Equipment _____________________ 


____________ ••	 .


. .	 - _____________ _________________ 


(6) New Buildings, Fixtures, etc
. (7) Miscellaneous: 


Purchase	 ...................................


Buildings, Fixtures, etc ........


____________________ 
_______________ 


____________ 
_________


_________________ 
344•0


___________________ 
344.50


____________ _________________ 
_________ _____________ 


Payroll	 Taxes	 ........................
________________ 


Repairs to Equipment .............
Analytical	 Work	 .......................


Eloyee's Liability Ins.... . ___________________ 
J€i'3. 


____________ ________________ 
3,:203,10


__________________ 
3,203.10


___________ 
______ _________ ______ 


.........	


.:::::::::: ' 61,991.60 61,991.6o 
_______


_______ _________ 


I certify that the above bill is correct and just and that payment therefor has Pursuant to authority vested in me, I certify 
not be	 d.	 -	 . 


Date ____________	 * Pa	 S1iXtO1	 l CbctLtocll .CO
that this account is correct and proper for payment 
in the amount of: 


.	 .	 ..
.	 $ 


. 
ignature


(Authorized Certifying Officer) 


* When a voucher is signed or receipted in the name of a company or corporation, the name of' 
the person writing the company or corporate name, as well as the capacity in which he signs, 
must appear. For example: "John Doe Company, per John Smith, Secretary," or "Tress-. 
urer," as thecae may be. 
A willfully false statement or representation to any deparbnent or agency of the United 
States as to any matter within its Jurisdiction is a criminal offense. 	 (U.S. Code, Title 18, 
Sec. 1001.)	 .	 . 


(INSTRUCTIONS ON REVERSE)


j	 j	 .1 
Date	 tcj9'Yf_''Y	 Vol.,. No. ____________ 


(SEE OTHER SIDE)







Certification by Government Representa e: : 


I certify that to the best of my knowledge and belief the c 
project in accdance with 	 t e te s f Contract No.	 1/ 


Signature	 ''.44.J? ,?
	


T itIe_____ 


Approved Ly O	 Exuti?	 ffice	 Iternate: 


Signature	 £"	 Tttle ____


O 
7ntractor submitting this voucher is operating an exploration 


Date
	


:' 


OPERATOR'S MONTHLY REPORT 	 r 


The Operator, under an Office of Minerals Explor-
ation contract, is required to report monthly .to th 
Government. The report consists of three parts. 


FIRST, the Qperator's Monthly Voucher on MME 
Form 60 'listing the project costs jncurred and, claimed 
by the. Operator is the voucher basis for .p'ment of 
the Government's share of the cost. 


SECOND, the Operator's Progress Report on MME 
Form 61 is a statistical report of the units and cost of 
of work performed under the contract.


THIRD, the Operator's Narrative Report is a'con-
cise 4escrption of the work performed, results accom-
plished, and any unusual situations encountered, 
illustrated and supported by engineering-geological 
rnaps.or, sketches, drill hole logs, assay reports, etc., 
as pertinent. 


The Operator submits the original and four copies 
of each of the.three sections,of this report to the OME 
regional Executive Officer at the end of each month 
during the life of the contract. 


PREPARATION OF OPERATOR'S MONTHLY VOUCHER, MME FORM 60 


After all applicable' spaces are filled in, the 
Operator or his agent must sign the certification in the 
lower left corner. Categories (2) through (7)'applyto 
"Actual Cost" contracts qnly. 


Under "Fixed' Unit Costs" and Category (1) 
report, (a) the total fixed unit costs of work performed 
under contract provisions fOr contribution by the Gov-, 
ernment on a basis of "fixed unit costs"; and (b) the 
claimed costs of work performed on a unit-price basis 
by independent contractors. 


Under Category '(2) include the claimed costs 'of 
all payrolled and invoiced supervisory, technical, and 
labor personnel, except the costs for 'services applica-
ble to Categories (5) and (6).' 


Under Category (3) include the claimed costs of 
all project materials and supplies other than those 
used for work under Categories (5) and (6). 


Under Category (4) report claimed rentals on 
equipment belonging to a third party, claimed payments 
or obligations for payments on the Operator's purçhase 
of equipment, and claimed 'depreciation for the use of 
Operator-owned equipment. 


Under Categories (5) arid (6) include all claimed, 
costs of labor, supervision, technical . services, oper-
ating materials and supplies, and all other items used 
in (5) the initial rehabilitation and' repairs of existing 
buildings, fixtures, installations (exclusive of mine 
workings), and operating equipment; and (6) the instal-
lation or construction of new buildings, fixtures, and 
fixed 'improvements (exclusive of mine, workings). Do


Under Category (7) include all miscellaneous 
claimed costs such as repairs (other than initial) and 
maintenance of equipment, sampling and analysis, 
travel, communication, accounting, office expenses, 
and the Operator's share of payroll taxes and insurance. 


Except for' amounts claimed 'under "fixed unit 
costs" provisions of the contract, all' costs claimed 
in this'. voucher must be supported by documentary 
evidence consisting of: (a) certified copies or tran-
scripts of payrolls which list each employee, wage 
rate, period of employment, gross earnings, itemized 
deductions, and net earnings; (b) original or certified 
copies of invoices, statements of accounts, or purchase 
orders which indicate jtems of materials or services, 
quantities, unit prices, total charges, and payment 
terms; and (c) certified memoranda of the Operator for 
such jtems as dep'reciation of Operator-owned equipment, 
unemployment taxes, and employee's liability insurance. 
The certification may be stated thus, "Certified True 
Copy (or Transcript)", followed by the signature of the 
Operator or his agent. One copy of each docümènt 
should accompany the original 'of this vouchei 


Fhe rquirement for submitting documentary evi-
dence of .claimed costs may be waived by -the OME 
regional, Executive Officer if he determines that it is 
impracticable for an Operator to submit this material. 
In any case of waiver of this requirement an "on-site" 
audit by'an OME auditor is mandatory prior to payment 
of the "final Operator's Monthly Voucher. 


not report these 'costs under Categories (2), (3), (4),	 ,	 , ,	 . 
and	 (7).	 . .	 '	 ,	 ' .. .	 . .,. '	 ' .•	 '	 . ' ' '	 '	 '	 INT.DUF.	 1?2







MMEM6i	 UNITED STATES P	
ARTMENT OF THE INTER R 


OFFICE OF MINERALS EXPLORATION 


OPERATOR'S PROGRESS REPORT	 For Month of ii1 1.962	 Docket No. 0	 607 


Operator ' s Narn,eSht 	 Uinco1 :	 cbjc Contract No. 14-23-090- _21i 


OPERATION UNITS


FOR OPERATOR'S USE FOR GOVERNMENT USE 


UNITS 
THIS 


MONTH


UNITS TO 
ATE


COSTSTO 
D ATE


APPROVED 
UNITS THIS 


MONTH


APPROVED 
UNITS TO 
DATE


APPROVED 
COSTS TO 


DATE 


Drifting .................................. 
Crosscutting 
Rais.ing .....................................S 
Shafts ......................................_______ ________ 	 S 


Winzes ....................................	 ________ ________________ 
OtherUnderground ..................._______ ________ _______________ 
Drilling, Core-Diamond ..........._____ ______	 .	 7,118 


Rotary..............
Drilling, Non-core-Diamond.... 	 _______ ________ 	 .	 I 


Rotary....... ._______ ________ S 


Chirn .,	 ____________ 


Percussion	 _______ ________	 . 
Miscellaneous .........................______	 _______	 ______________ 
PLx&1 Unit Cot	 ____ _____	 7,110 
Roads and Trails .....................______ _______	 100 
Stripping ...................................______ 	 . 
Trenching ...............................


S 
Test Pitting	 ............................______	 _______	 . 
OtherSurface Work ................._______ ________ ________________ 
Initial	 Rehabilitation	 and	 Repair.s	 ......................................................... 
Rehabilitation of Mine	 Workings ........................................................ S 
New Buildings	 Fixtures	 etc	 .........................................
Operating Equipment Purchases 
AnalyticalWork	 .................................................................................


TOTAL TO DATE (perMMEForrn6O)	 ...................................


S 


_______________ 


_______________


___________ _______________ _________________ 


6,232.20
___________ _______________ ________________ 


S


. 


.


S _______________ _________________ 


S 


S ____________S ________


.


_____________ 


______________ 


3,203.10


__________ ______________ _______________ 


1,500.00


_______ __________ __________ 


S


_________ 


.


_____________ ______________ 


______________ _______________ 


.	 ...


. 


_______________


_________


S


_________________ ___________ ________________ 


. _______________ .. 


______________ 


71].8O


_______________ 


344.50


______________ 


_______________ 


•
99 .60 


___________ ____________ 


REMARKS	 ..	 . 


(Continue on back)	 .


REMARKS 


(Continue on back) 	
.	 S 


The undersigned company, and the official executing this.certification on its 
behalf, hereby certify that the information contained in this report is correct and 
complete to the best of their knowledge and belief. 


Dote	 6/6/62	 Op	 tort	 ô 0bi.ci 
P3 tIe	 Pre.ent 


vil1 ::	 tr:	 t	
18, Sec. 1001.)


I certify that the information above is 
complete and accurate to the bestof my know-
ledge and beli L 


nature 


Title __________________________ 
p/ve	 ent.Re	 s ntative 


/Y ,1'X.a-..


(INSTRUCTIONS ON REVERSE) 







REMARKS (Cant.)	 REEKS (Cant.)


	 H 


•	 • 


INSTRUCTIONS FOR P+REPARING OPERATOR'S PROGRESS REPORT, 
MME FORM 61 


This report is the second of the three parts of the Opera-
tor's Monthly Report. Submit the original and four copies. 


The cost for each operation should be the total of all 
claimed costs attributable to that type of work with two excep-
tions, namely—operating equipment purchased and analytical 
work which are stated separately. For example, drifting costs 
should" be the total of all costs chargeable to drifting including 
supervision, technical services, timbering (if any), etc. Similarly, 
drilling costs should include the cost of cementing, reaming, 
core boxes, etc. This procedure of distribution holds whether 
the contract was written on an actual cost or a unit cost basis, 
or some combination of the two. Distribute the cost of such 
general items as supervision, equipment rented. etc. according 
to relative footages or on some other conventional basis. The item 
"Initial Rehabilitation, and Repairs" covers all rehabilitation 
and/or repairs other than the rehabilitation of mine workings. 


The item titled "Drilling, Non-core, Percussion" includes 
all drilling performed with wagon, jack-hammer, stoper and mount-
ed drills. The several items labelled "Other" are provided to 
take care -of particular exploration operations not specified on 
this form.


INT.DUP. .D.C.9-. l4-Y7







'	 .	 .."	 .	


.	 . 


MMEFcRM8,	 ..	 UNITEOSTATES 
sEP? 59	


DEPARTMENT OF THE INTER 'iOA&3V .	 .	 ;	 DocketN	 6o7a 
OFFICE OF MINERALS EXPLORATIO7 	 Cjact Wp 


OPERATOR 'S MONTHLY VOUCHER For Month of t3YCh 12	


______________ 
Operator' s Name SbfI9t( flflCDfl1B & ChCtI1C1	 1IXtT	 eral(s) 


Address C21 fi )tn It., si14 ttkA City 1 ffth 


FOR OPERATOR'S USE	 FOR GOVERNMENT APPROVAL ONLY 


COST CATEGORIES	 MONTHLY	 PREVIOUSLY	 TOTALS TO	 MONTHLY	 PREVIOUSLY	 TOTALS TO 


	


TOTAL	 REPORTED	 I DATE	 TOTAL	 REPORTED	 DATE 


Fixed Unit Costs and	 .	 . 


(1)Independent Contracts:	 .	 . 
Bulldozing	 1OOOO	 IOt. ______ _________ ___________ 


D rifting. .................................... 
Crosscutting ........................... 
Drilling	 56?32o 5P32	 ______ '"91f	 tff7f 


(2)Personal Services:	 .	 .	 :	 .	 . 
Supervision & Technical 	 .	 _________________ . 	 .	 . . _________________ . 
O u tsi de Consul4,nts ...............____________ _________________ ___________________ ____________ _________________ ____________________ 


Labor ......................................... 	 _________________ ___________________ ____________ 	 ..	 ____________________ 


(3)Operating MatI.&' Supplies:	 .	 ..	 .	 .	 ..	 .., 
Ti mber ..................... ____________ ________________ _________________ ___________ ________________ ___________________ 


Explosives ............- 	 .	 - 
Pip e .........-..............................._____________ 	 .	 .	 .	 _________________ ____________________ 


Rail..........................................._____________ _________________	 .	 ____________ _________________ ____________________ 


..	 711.80	 711.80 ______	 r'^o.8v __________ 


(4)Operating Equipment 


Rental ......................................._____________ __________________	 .	 _____________ __________________ _____________________ 


Purchase ..................................._____________ 	 .._.	 ___________________ _____________ __________________ _____________________ 


Depreciation. ............................. 
(5)Initial Rehab. & Repairs: 


Buildings, Fixtures, etc	 ._.	 __________________ ____________ 


Op erating Equipment ...............____________ _________________ __________________ 	 -	 _________________ ____________________ 


(6)New Buildings, Fixtures, etc. 	 ____________	 .	 __________________ ____________ _________________ ____________________ 


(7)Miscellaneous: 
Repairs to Equipment ..............____________ _________________ __________________ ._._.	 . 
Analytical War	 343	 146Ø _________	 ,941.4L_(0 


Pay roll Taxes ......................... _____________ 	 .	 ___________________ _____________ __________________ _____________________ 


Employee's Liability Ins........____________ _________________ __________________ ____________ _________________ ____________________ 


	


______ 3,Ø34o	 ,234O	 -	 3	 4_	 / 


•••••••••••••••••••••••••••••••••••••••
.::::::::::_5(_x,64i.io_61.,,991.o 	 W (b	 (.4 9Y 0 ___________ 


I certify that the above bill is correct and just and that payment therefor has - 	 Pursuant to authority vested in me, I certify 
not been received.	 .	 .	 .	 .	 •. that this account is correct and proper for payment 
Date ___________ * Pay bat-tX1D1$_..&..:Ghc1_ -CQ in the amount of: 


_.fteeident	 _..	 $. '7?.6Z3' 
* When a voucher is sited or receipted in the name of a company or corporation, the name of 
the person writing the company or corporate name, as well as the capacity. in which he signs, 
must appear, For example: "John Doe Company, per John Smith, Secretary," or "Tress. 	 ;	 Ignature 
urer,"__as__the:cae_may__be. 	 .	 (Authorized Certifying Officer) 
A willfully false statement or representation to any department or agency of the United	 I .-1 States as to any matter within its jurisdiction is a criminal offense. (U.S. Code, Title 18,	 Date "i,' _i6)'	 Vou. No. ____________ 
Sec.	


.	 (INSTRUCTIONS ON REVERSE) 	 (sEE OTHER SIDc.Lt. /c7'V







•	 '	 S 
Certification by Government Representative:. 	 . .	 , 


I certify that to the best of.my knowledge and'belief the contractor submitting this voucher is operating an exploration 
project macc dan e wth th t mis of Contract No.	 c21/ .1 
Signature	 . Tiile 4j	 Date'_____________ 


TitIe7a	 Date 


OPERATOR'S MONTHLY' REPORT . . . ' . 


The Operator, under an Office of Minerals Explor-
ation contract, is required to report monthly to the 
Government.. The report consists of three Parts. 


FIRST, the Operator's Monthly Voucher 'on MME 
Form 60 'listing the project costs incurred and cLaimed, 
by the Operator is the voucher basis for pyment'bf 
the Government's share of the cost. 


SECOND, the Operator's Progress Report on MME 
Form 61 is a statistical report of the units and cost of 
of work performed under the contract.


THIRD, the Operator's Narrative Report is a-con-
cise description of the work performed, results accom-
plished, and any unusual situations encountered, 
illustrated and supported 'by engineering-geological 
mapsor sktches, drill hole'logs, assay reports, etc., 
as pertinent. 


The OperatOr submits the original and four copies 
of each of the three sections' of this report to the OME 
regional Executive Officer at the , end of each month 
during the life of the contract. 


PREPARATION OF OPERATOR'S MONTHLY VOUCHER, MME FORM 60 


	


After all' applicable' spaces' are filled in, the	 '	 Under Category' (7) include all miscellaneous 
Operator or his agent must sign the certification in the 	 claimed costs such as repairs (other than initial) and 
lower left 'cornei. Categories (2) through (7) aply.to 	 ' maintenance of equipment, sampling and analysis, 
"Actual Cost" contracts only. 	 travel, communication, accounting, office expenses, 


	


Under "Fixed' Unit Costs" and Category (1)	 and the Operator's share of Payroll taxes and insurance. 
report, (a) the total fixed unit costs of work performed 	 Except for amounts claimed under "fixed unit 
under contract provisions for contribution by the Gov 	 costs" provisions of the contract all costs claimed 
ernment on a basis of "fixed unit costs"; and (b) the 	 in this voucher, 'must 'be supported by documentary 
,claimed costs of work performed on a unit-price basis	 evidence consisting Of: '(a) certified copies or tran-
by independent contractors. ,	 ' .	 scripts ' of payrolls which list each employee, wage 


Under Category (2) include the claimed costs 'of ' 	 rate, period of employment, grOss earnings, itemized 
all payrolled and invoiced supervisory, technical, and 	 deductions, and net earnings; (b) original or certified 
labor personnel, except the costs for services applica- 	 copies of invoices, statements of accounts, or purchase 
ble to Categories (5) and (6).	 orders which indicate items of materials or services, 


	


Under Category (3) include the claimed costs of 	 quantities, unit prices, total charges, and payment 
all project materials' and supplies other than those 	 terms; and (c) certified memoranda of the Operator for 
used for work under Categories (5) and (6). 	 ,	 , ',	 such items as depreciation of Operator-owned equipment, 


	


Under Category (4) report claimed rentals on	 unemployment taxes, and employee's liability insurance. 
equipment belonging to a third party, claimed payments 	 The 'certification may be stated thus, "Certified True 
or obligations for' payments on the Operator's purchase	 Copy (or Transcript)", followed by the signature ofthe 
of equipment, and claimed depreciation for the use of 	 Operator o his agent. One copy, of each document 
Operator-owned equipment.	 should accompany the original of this voucher. 


	


Under Categories (5) and (6) include all claimed	 1'he 'rpquirement for submitting documentary evi-
costs of labor, 'supervision, technical servies, oper-	 dence, of claimed costs may be waived by the OME' 
ating materials and supplies, and all other items used' 	 ' regional Executive Officer if he determines that it is 
in (5) the initial rehabilitation and repairs of existing	 jmpracticable for an Operator to submit this material 
buildings, fixtures, installations (exclusive of mine 	 In any case of waiver of this requirement an "on-site" 
workings) and operating equipment and (6) the instal 	 audit by anOME auditor is mandatory prior to payment 
lation or construction of new buildings, fixtures, ,and	 of the final Operator's Monthly' Voucher. , , ' 
fixed 'improvem,ents (exclusive of mine workings). , Do 	 , ' '	 ' ' '	 ' '' ' "	 '	 ' '	 ' , 
not report these costs under Categories (2), (3), (4), 	 ,,,, ",' ',' 
and , (7).	 .	 '	 .	 '	 '	 '	 '	 INT.DUP. ,D.C.9- 4L5?2







OPERATION UNITS .


OROPERATOR'SUSE	 . . 
0


FOA GOVERNMENT USE 


UNITS 
THiS 


MONTH..


UNITS TO 
DATE 


,


COSTS TO 
DATE 


,	 .,


APPROVED 
UNITS THIS 


MONTH


APPROVED 
UNITS TO	 . 
'DATE


APPROVED 
COSTS TO 
DATE 


Drifting ................' 	 _______ ________ _______________ 
Crosscutting 
Raising ..................................._______ _______ 	 ______________ 
Shafts .........................._______	 ________	 S 


Winzes	 _______ ________ ________________ 
Other Underground 
Drilling, CoreDiamond	 71V3 


Rotary .............'	 S 	 ________	 , 	 . 	 .' 	
5 


Drilling, Non core Diamond	 ______ _______ ______________ 
Rotary 
Chi.rn	 _____ ______ ____________ 
Percussion_______ ________ ________________ 


Miscellaneous _______ ________ ________________ 
ostz	 ____ ____	 7,118 


Roads and Trails	 ______ _______	 100 


Stripping 
Trenching 
Test Pitting	 ..........................._______ ________	 . 
OtherSurface , Work. ................... 	 _______ ________ ________________ 


Initial	 Rehabilitation	 and	 Rep air.s	 ...........................................................
Rehabilitation of Mine Workings 
NewBwIdmgs,Ftureetc 


Analytical Work	 Aay3prilL 


TOTAL TO DATE (per MME Form 60)


_______________ ___________ _______________ ________________ 


______________ 
S


__________ ______________ _______________ 
___________ _______________ ________________ 


_______________ ___________ ________________ _________________ 


,?)2.2O 
,	 5,	 . '.	 S	 S 


______________ __________ ______________ _______________ 


____________ ________ ____________ _____________ 


_______________ ___________ ________________ _________________ 


_______________ 


, 2a3.1


___________ ________________ _________________ 
J,c't3zo 


1 ,500.00


______________


/,..9v _____________ 


.	 ,	 . _______________ 
_______________


_______________ ________________ 
_________________ ___________ ________________ 


, _______________ ________________ 


3#4•5 ____________ 


,991, f 


REMARKS	 .	 ..	 0•	 •',	 " 


(Continue on back)	 .	 S


REMARKS	 . - 


(Continue on back) 


The undersigned company, and the official executing thls.certification On its 
behalf, hereby certify that the information contained in this report is correct and 
complete to the best of their knowledge and belief.' 	 .''	 '	 ,.	 '	 " 


Date	 16,62'	 0	 rotor	 & cheTCa 


_.'eSiflt	 ' 
A wi1lfull	 false statement or representation to any department or agency of the United States as to any matter within its Jurisdiction is a criminal offense. (U.S. Code, Title 18, Sec. 1001.)


I certify that the information above is 
complete and accurate to the best of my know-
ledge and belieL 


are_QSO 


Title ________________________ 
-	 G verninent R	 resentative 


/),i)	 *	 ,ç	 /Zi.' Date	 °


nMMEFO)M6,1
SEPT.' 1959 UNITED STATES


D PARTMENT OF . THE INTERI R 
OFFICE OF MINERALS EXPLORATION 


OPERATOR'S PROGRESS REPORT . ' ForMonth hf "	 ";DOkt NO. ' fl 


Operator's Name..SbIu4t Z4	 1ItI	 thIIt1	 Contract No 14-23-090--


(INSTRUCTIONS ON REVERSE) 







o 
REMARKS (Cont.)	 REMARKS (Cont.) 


'	 ( 


INSTRUCTIONS FOR PIEPARING OPERATOR'S PROGRESS REPORT, 
MME FORM 61 


This report is the second of the three parts of the Opera-
tor's Monthly Report. Submit the original and four copies. 


The cost for each operation should be the total of all 
claimed costs 'attributable to that type of work with two excep-
tions, namely—operating equipment purchased and analytical 
work which are stated separately. For example, drifting costs 
should be the total of all costs chargeable to drifting including 
supervision, technical services, timbering (if any), etc. Similarly, 
drilling costs should include the cost of cementing, reaming, 
core boxes, etc. This procedure of distribution holds whether 
the contract was written on an actual cost or a unit cost basis, 
or some combination of the two. Distribute the cost of such 
general items as supervision, equipment rented. etc. according 
to relative footages or on some other conventional basis. The item 
"Initial Rehabilitation and Repairs" covers all rehabilitation 
and/or repairsother than the'rehabilitation of mine workings. 


The item titled "Drilling, Non-core Percussion" includes 
all drilling performed with, wagon, jack-hammer, stoper and mount-
ed drills. The several items labelled "Other" are provided to 
take care of particular exploration operations not specified on 
this form.	 '	 ' 


INT,DUP. ,D.C.59- i.V7
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UNION ASSAY OFFICE, INCO 
P. 0. ox iaa


SALT LAKE CITY 10, UTAH 


Woodville J0 W1ker 
CHARGE To Box 87	 DATE M.XCh 31, 1962 


Rdi1n	 11f-f 


__
NAME


LuM H 
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12 Group D 11 s&znples,	 Coip0 36342O 
Group E 11 2arnplea, Coip0 38O4.33 132OO 
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TELEPHONE EM -3302	
Hand Sample Ser1a . 3i83638....	 UNION ASSAY OFFICE, 


Mine	
Wo	 lie Jo Walker.. S	 J	 ADLER, Posdont 


Br8t7	 .	
WASL Vk3-PrOS. S Tra. 


ULY M. HOThNO 5grotary 


Redding9 Calif0	 . ..
	 p.o.	 52U 


RESULTS PER TON O 7000 POUNDS	 March 30 19o2	
S&t Lake City O, Utah 
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icc6 204
	


o0c
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	 O0i2
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Redding, Calif0 
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SHASTA MInthi(& Chemical COMPANY •	 •	 26South MaipçStet •. 'c	 '1 7	 612 DOOI,X	 &JN\ - 
/1	 r	 \ \\ I	 t	 SALT LAKE CIrY 1 \UTtH 


- Apéil 10, 1962 
•'\5• 


Mr. 1e!in G Gentry 
Acting Field Officer, ON 
Region II 
555	 attery Street	 •••	 •. •.	 •.	 •	 •. 


$an Francisco II, Californi 


Re: Doket No. O4E 6078 (copper-zin) 
Shasta Minerals & Chemi45.a1 Company 
Dalakiala Mine 
3hasta County, Ca1ifrnia 


Contract 4o Idm-t 2113 


Dear Mr. Centry: 


10 drilling was done in Area ZU during the utonth of! Hareh 1962 
En1oaed are the assay results t'rom 4 sazples taken from the 
six holes whi.h have been Irilled in Area Ill, aid copies of! the 
logs oj' these holes. The stratigraphit position of the grups• 
of samples taken is indiate4 on the logs. Alo enclosed 8re	 - .• ••• S. 


copies. 0 the invoie' . cover1n the co8t of assaying tkeae samples 


Very truly yours, 


SIASTh MIMRALS CI4EMI L CO. 


•	 K..L, Stoç	 -•-	 '•	 •	 - 
President 
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SHASTA Minerals & Chemical COPANY 
/	


SALT LAKE CITY 1	 / 


March 28, l9Zrj	 // 2? 1962 


	


;si	 / O



j4; 
%7;; 


Mr Glenn G Gentry 
Acting riel Officer, OME 


gionXI 
555 flattery Street 
San Franciaco 11, California 


Dccket No. 0MB 6078 (coppor-zin4) 
Shasta Minerals Ev Chemica*. Company 


l3alaklala Mine 
Shasta Count)', California 
Contract No. Xdm . 2fl3 


Dear Mr Gentry: 


blo dril'ing w$8 don n Area IIX during the month of February 
1962 Most of hoc * froii the mineralized zone has ben 
split and sent out fQr ass*y, Complete assayreaUlts wiZ.l be 
sent to your office a soon aa we receive then 


Very truly yours, 


SHASTA MXNBRALS & CHEMICAL COMPANY 


H 
K. t. St,oker 
Pa'esi dent 


KLS:nch 


Ends, 


•	 C)':


r;!/ 1\ 
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MMEJORMtO	 UNITED S'ATES 
SEPT 1959	 DEPARTMENT OF THE INTERIOR	 .. 


DktN	 __________ 
OFFICE OF MINERALS EXPLORATION 	


°.	 ___________________ 
Contract No. 


14-23-090-	 2113. 
OPERATOR 'S MONTHLY VOUCHER	 For Month of 	 Y_1962	 Contract Amount	 $89620 


Gov't. Participation ° _50_ i4,iO 
Operator's NameShasta_MineralA._&_Chemical_ mpEy 	 Mineral(s)	 Coppor'-Zinó 


Address 826_S ._Main_St..._Salt .Lake_City,_Utah 


COST CATEGORIES


FOR OPERATOR'S USE FOR GOVERNMENT APPROVAL ONLY 


MONTHLY 
TOTAL


PREVIOUSLY 
REPORTED


TOTALS TO 
DATE


MONTHLY 
TOTAL


PREVIOUSLY 
REPORTED


TOTALS TO 
DATE 


Fixed Unit Costs and 
(1) Independent Contracts: 


Bulldozing..............-_ 
Drifting.	 .................................... 
Crosscutting	 ............................ 
Drilling 


(2) Personal Services: 
Supervision & Technical 
Outside Consultants........ 
Labor	 ..................................... 


(3) Operating Mat'I. & Supplies: 
Timber .....................................
Explosives	 ................... 
Pip e .......................................•. 	 ..
Rail	 ................................._ 


CQre .


(4) Operating Equipment: 
Rental	 .......................................
Purchase	 ...................................
Depreciation .............................


(5) Initial Rehab. & Repairs: 
Buildings,	 Fixtures, etc	 ..........
Operating Equipment ............o 


(6) New Buildings, Fixtures, etc 
(7) MisceIlaneous 


R epairs to Equipment	 ............: 
Analytical Work 
Payroll	 Taxes	 ..........................
Employee's Liability Ins 
............ 


.......................................::::::::::


.	 -. 
. 5.Q000


. 
1500.00


. 


56,232.20 5,232,0 


.
...


.
. ,,..	 .:	 . 


.	 _:. ... 
.. . 


.
. ,.. -


._. ._._
.


.'. _. .	 .._.. .'.
____________________ 


.
. 


________________
.
_________________ 


._______ 711.8O. _____71i.80
___________ ________________ ___________________ 


____________ 


.	 .	 .	 . 
_____________


.	 .	 .,	 . 
__________________ ___________________


.	 . -. 


_____________
_____________ _____________________ 


.
__________________ 


.
___________________ 


.
_____________ _____________________ 


. 
____________


. 
_________________


.	 .	 . 
__________________


. 
____________ 


. .
____________________ 


. 
____________ _________________ __________________


____________ ____________________ 


.	 .	 . 
____________


.	 .	 . 
.


.	 .	 . 
..


____________ 
. .	 .


____________________ 


.. . ,.,. .
____________ ____________________ 


_
_____________


_ ____________
-


____________________ 


.
__________________ 


.	 .
___________________ 


.
_____________


._.
_____________________ 
____________________ 


3,203.10 3,203.10
____________


___________ _______ _______ 


_6i,67.io _61,647.10 _______ . 


I certify that the above bill is correct and just and that payment therefor has. 
not been r ceved.	 . 
Date32'2	 * p	 asta__Minerals& _Chemical __Coo 


Pe 'ritIe_President 	 ___..


Pursuant to authority vested in me, I certify 
that this account is correct and proper for payment 
in the-amount ofi 


.	 $:' 


Signature
(Authorized Certifying Officer) 


Date ________________ Vou. No. ____________ 
(SEE OTHER SIDE) 


* When a voucher is signed or receipted in the name of a company or corporation, the name of 
the person writing the company or corporate name, as well as the capacity in which he signs, 
must appear, For example: "John Doe Company, per John Smith, Secretary," or "Tress- 
urer," as thecade may be. 	 .. 
A willfully false statement or representation to any deparinet or agency of the United 


any matter within its Jurisdiction is a criminal offense. 	 (U.S. Code, Title 18, 
(INSTRUCTIONS ON REVERSE)







•	 ',	 S 
Certificationby Government Representative:' 	 ,'	 -'	 ":	 '' ""	 '	 '' 


I certify that to the best of my knowledge andbelief tJ 
project in , açco,1ance with the terms of Contract No. _______ 


Signature	 "TitIe' 


Approved by OM Exe ti e 0 i er or Alternate: 


Signature	 AJ	 •. •Titl'e'.


contractor submitting this voucher is operating an exploration 


___ Date____________ 


"7	
e. .:Date__________ 


oPERAT0R'S;MoN.THLY REPORT 


The Operator, under an Offiàe of Minerals Explor-
ation contract, is required to report monthly to the 
Government. The report consists of .three parts. 


FIRST, the Operator's Monthly Voucher On MME 
Form 60 listing the project costs incurred and climed 
by the Operator is the voucher basis for payment. of 
the Government's share of the . cost. 


SECOND, the Operator's Progress Report on MME 
Form 61 is a statistical report of the units and cost of 
of work performed under the contract.


THIRD, the Operator's Narrative Report is acon-: 
cise çlescription of the work performed, results accom-
plished, and any unusual' situations encountered, 
illustrated and supported by engineering-geological 


• maps,or sketches, drill hole logs, assay reports, etc., 
as pertinent. 


The Operator submits th .e original and four copies 
of each of the three sections of this report to the OME 
regional Executive Officer at the end of each month 
during the life of the contract. 


PREPARATION OF OPERATOR'S MONTHLY VOUCHER, MME FORM 60 


After all applicable spaces are filled in, . the 	 Under Category (7) include all miscellaneous 
Operator or his agent must sign the certification in the 	 claimedcosts such as repairs (other than initial) and 
lower left corner. Categories (2) through (7) apply to 	 maintenance of equipment, sampling and analysis;, 
"Actual Cost" contracts o,nly.	 travel, communication, accounting, office expenses, 


Under "Fixed Unit Costs" and Category (1) 	 and the Operator's share of payroll taxes and insurance. 
report, (a) the total fixed unit costs of work performed


	
Except for , amounts claimed under "fixed unit 


under contract provisions for contribution by the'Gov- 	 costs" provisions of the contract, all costs claimed 
ernment on a basis of "fixed unit costs"; and (b) the 	 in this voucher 'must be supported by documentary 
claimed costs of work performed on a unit-price basis 	 evidence consisting o€ (a) certified copies or tran-
by independent contractors. 	 scripts of payrolls which list each employee, wage 


Under Category (2) include the claimed.: costs of	 rate, period of employment, gross earnings, itemized 
all payrolled and invoiced supervisory, technical, and


	
deductions, and net earnings; (b) original' or certified 


labor personnel, except the costs for services appliàa- 	 copies of invoices, statements of accounts, or purchase 
ble to Categories (5) and (6).	 orders which indicate items of material or services, 


Under Category (3) include the claimed costs of 	 quantities, unit prices, total charges, and payment 
all project materials and supplies other than those 	 terms; and (c) certified memoranda o .f the Operator for 
used for work under Categories (5)' and (6). 	 such items as depreciation of Operator-owned equipment, 


Under Category (4) report claimed rentals on	 unemployment taxes, and employee's liability insurance. 
equipment belonging to a third party, claimed payments 	 The certification may be stated thus, "Certified True 
or obligations for payments on the Operator's purc,hase 	 Copy- (or Trinscript)", followed by the signature of the' 
of equipment, and claimed depreciation for the use of


	
Operator or his agent. One copy of each documänt 


Operator-owned equipment.	 should accompany the original of this voucher.'"' 
Under Categories (5) and (6) include all ciimèd	 .:The' rquirement for submitting documentary evi-


costs of labor, supervision, technical services, oper- 	 • dence of claimed costs may be waived by the OME 
.ating materials and supplies, and all other, items used 	 regional . Executive Officer if he determines that it is 
in (5) the initial rehabilitation and repairs of existing 	 impracticable for, an'. Operator , to submit this. matériel." 
buildings, fixtures, installations (exclusive of mine 	 In' any case of waiver of this requirement ah.'Ori-site" 
workings), and operating equipment; and (6) the instal- 	 audit by ,nQME 'auditor is man^tory prior to payment 
lation or construction of new buildings, fixtures, and•• 	 of the final Operator's Monthly Voucher 
fixed improvements (exclusive of mine workings). . Do 
not report these costs under Categories (2), (3), (4), 
and	 (7).	 .	 .	 .• ...


	
TMTflTTP fl('.SQ_







MM E F0RM6 I 
sEpJ4;. 1959 •	 UNITED STATES 


0 PARTMENT OF THE INTERIOR
OFFICE OF MINERALS EXPLORATION 


OPERATOR 'S PROGRESS REPORT	 •For Month of Thbruai:r 1962	 •Docket No. .c	 6076 


Operator ' s Narn.e_Sht Miflei'fi1 & Ob IfliCal eomny	 Contract No. 14-23-090 —


OPERATION UNITS


FOR OPERATOR'SUSE FOR GOVERNMENT USE 


UNITS 
THIS 


MONTH


UNITS TO 
DATE	 .


COSTS TO 
DATE


APPROVED 
UNITS THIS 


MONTH


APPROVED 
UNITS TO 
DATE


APPROVED 
COSTS TO 


DATE 


Drifting.................................. 
Crosscutting .......................-	 ________ ________________ 
Raising	 .	 . 
Shafts.................................... 
Winzes................................... 
Other lMiderg round 
Drilling, Core-Diamond ..........._____ ______	 . '7 p118 


Rotary............. 
Drilling, Non-core-Diamond	 . 


Rotary........_______ ________ _______________ 
Chsn.........._____ ______ ___________ 
Percussion 


Miscellaneous ........................ 
ix*d.uriit ooate	 ____ ____	 7,118 
Roads and Trails.....................______ 	 _______	 i0O. 
Stripping................................ 
Trenching	 .............................. 
Test Pitting	 .......................... 
Other Surface Work ........._______ ________ _______________ 
Initial	 Rehabilitation	 and	 Rep airs	 ..................................................... 


Rehabilitation of Mine	 Workings......................................................... 


New	 Buildings,	 Fixtures,	 etc.	 .......................................................... 


Operating Equipment Purchases	 ...........................


AnalyticalWork	 .................................................................................


TOTAL TO DATE (per MME.Form 60)....................................


___________ _______________ _________________ ________________ 


. 
56,2322C


__________ _______________ ________________ _______________
________ ___________ ____________ ___________ 


3,203.iC 
Ip500eOE


___________ 


______________ 
-


61647•i( ______________ 


REMARKS	 .•	 . 


(Continue on back)	 .


REMARKS 


(Continue on back) 


The undersigned company, and the official executing this.certification on its 
behalf, hereby certify that the information contained in this report is correct and 
complete to the best of their knowledge and belief, 


________	


& 


A willfull9 false statement or representation to any department or agency of the United StateB 
as to any matter within its jurisdiction is a criminal offense. (U.S. Code, Title 18, Sec. 1001.)


I certify that the information above is 
complete and accurate to the best of my know-
ledge and belie 


_________________ 
over9glnt	 dbresentative 


Date _______________________________________


(INSTRUCTIONS ON REVERSE) 







REMARKS (Cont.)	 RE	 KS (Cont.) 


1_ 


4	 c..-.


F: 
INSTRUCTIONS FbRPREPARING OPERATOR'S PROGRESSR•EPORT, 


MME FORM 61 


This report isthescbnd of the three parts of the Opera-
tor's Monthly Report. Submit the original and four copies. 


The cost for each operation should be the total of all 
claimed costs attributable to that type of work with two excep-
tions, namely—operating equipment purchased and analytical 
work which are stated separately. For example, drifting costs 
should be the total of all costs chargeable to drifting including 
supervision, technical services, timbering (if any), etc. Similarly, 
drilling costs should include the cost of cementing, reaming, 
core boxes, etc. This procedure of distribution holds whether 
the contract was written on a .n actual cost or a unit cost basis, 
or some combination of the two. Distribute the cost of such 
general items as supervision, equipment rented, etc. according 
to relative footages or on some other conventional basis. The item 
"Initial Rehabilitation and Repairs" covers all rehabilitation 
and/or repairs 4ot tierthan the ,rehabi:litation of mine workings.	 .: 


The item titled "Drilling, Non-core PercUssion" includes 
all drilling performed with wagon, jack-hammer, stoper and mount-
ed drills. The several items labelled "Other" are provided to 
take care of particula.r exploration operations not specified on 
this form.


INT.DUP.,D.C,9_







826 50. MAIN STREET 


SALT LAKE CITY 1. UTAH 


1912	 .....- .' 
OFFICIAL FILE COPY 


OM.E 
RECEIVEI /'1PR O 19b2 


DATE 


March 28,


S.	 S 
Shasta Minerals & Chemical Company 


OFFICIAL FILE COPY
O.M.E


RECEIVED APR 10 i962 


___ iiix:ir i..:::,


Mrj. Glenn Q. Gery 
Acting Field Officer, OME 
Region II 
555 Battery Street 
San Francisco II, California


Docket No. . Q.ME 607.8 (copper-zinc.) 
Shasta Minerals &' Chemical Company 
Bala.klála Mine 
Shasta county, California 
Contract No. Idm-E, 2113 


Dear Mr. Gentry: 


No drilling was done in Area III during the month of January 1962. 
Unfavorable weather did not permit the completicn .o.f splitting 
core from the mineralized zone mentioned in Mr. Walker's letter 
of. December 16, 1961. As so:pn as. this core has been split and 
assayed, we will submit the assay results to your office. 


Very truly yours, 


SHASTA MINERAL	 CHEMICAL CO?PANY 


K.. L. Stoke 
'President 


KLS:nch 


Ends.







MMEFORM6O	 S	 UNITED STATES	 - SEPT. 1959	
DEPARTMENT OF THE INTERIOR


Docket No.	 0I	 6078 OFFICE OF MINERALS EXPLORATION
Contract No. 


14-23-090—	 2113 
OPERATOR 'S MONTHLY VOUCHER For Month of January 1962	 Contract Amount $89,620 


Gov't. Participation %50	 $44,Ai0 
Operator's Name Sh±. IVII rr.1 s & (Thmi 1 ('nmpnriy	 Mineral(s)	 CO.pper-Zino 


Address 826 S. Main St., Salt Lake City , Utah 


COST CATEGORIES


FOR OPERATOR'S USE FOR GOVERNMENT APPROVAL ONLY 


MONTHLY 
TOTAL


PREVIOUSLY 
REPORTED


TOTALS TO 
DATE


MONTHLY 
TOTAL


PREVIOUSLY 
REPORTED


TOTALS TO 
DATE 


Fixed Unit Costs and 
(1) Independent Contracts: 


Bulldozing ..............-	 .................
Drifting	 .....................................
Crosscutting ..............................
Drilling 


(2) Personal Services: 
Supervision & Technical 
OutsideConsultants 	 ...............
Labor	 .......................................


(3) Operating Mat'l. & Supplies: 
Timber	 ............................ 
Explosives	 ....................... 
Pipe	 ................... 
Rail	 ...........-.............................
..


(4) Operating Equipment: 
Rental.......................................


(5) Initial Rehab. & Repairs: 
Building s , Fixtures, etc 
OperatingEquipment 


(6) New Buildings, Fixtures, etc. 
(7) Miscellaneous: 


Repairsto Equipment .............
Analytical Work	 .......................
PayrollTaxes 
Employee's Liability Ins........


Piçe. .......OO 


.......................•'•""••...:::::::::


________ 11500.00 1,500.00 
_____________ __________________ ___________________


________ 
_____________


___________ ______________ 


____________ _________________ ___________________
_________________ _____________________ 


56,232.20 56,232.20
____________ ____________________ 


____________ 


. _________________ ___________________ 
____________ _________________


____________ 


____________ ________________ __________________
____________ ____________________ 


________________


___________ ________________ ___________________ 


____________ __________________
___________ ___________________ 


________________
________________ ___________________ 


____________ ___________________
___________ ________________ ___________________ 


. 711 8O 711.80
____________ _________________ ____________________ 
________ __________ _____________ 


_____________ ___________________ 
Purchase __________________


_________________ _____________________ 


___________________
_____________ _____________________ 


_________________


_____________ _________________ _____________________ Depreciation .............................


____________ _________________ ____________________ 


____________ _________________
_______________- 
___________________


____________ _________________ ____________________ 


____________ _________________ ___________________


____________ _________________ ____________________ 


_____________ __________________ ___________________
____________ ____________________ 


_________________
_________________ _____________________ 


____________
____________ ____________________ 


3,203.10
___________________ 


3,203.10
_________________ ____________________ 


______ ___________ 


6i.,6k7.iO 61,6 1+7.10 ________ ________ 
J)________________________ 


___________ _____________


I certify that the above bill is correct and just and that payment therefor has 	 Pursuant to authority vested in me, I certify 
not been received.	 .	 that this account is correct and proper for payment 
Date 3...2662	 *pj	 Shasta Minerals & Chemical Cc.intheamountot 


-I 
* When a voucher is s\nedor receipted in the name of a company or corporation, the name of 
the person writing the company or corporate name, as well as the capacity in which he signs, 
must appear. For example: "John Doe Company, per John Smith, Secretary," or "Treas-urer," as the:cade may be. 
A willfully false statement or representation to any deparfrnent or agency of the United 
States as to any matter within its Jurisdiction is a criminal offense. (U.S. Code, Title 18, Sec. 1001.)


(INSTRUCTIONS ON REVERSE)


Signature	
(Authorized Certifying Officer) 


Dote	 ____ Vou. No. _________
(SEE OTHER SIDE) 







S 
Certification by . Government Repre sen tati ve: 	 - 


I certify that to the best of my knowledge and beliej the contractor submitting this voucher is operating an exploration 
project in ace dance with the terms of Contract No. a'is -	 1/ 


Signature	 2L)	 1eP	 ± Title ___________________ Date	 //t 


Approved3by-Q4E Execujive Oicer orAiternate: 	 -	 - 


Signature	 J_UY &j2V	 T tie__________________ Date____________ 


OPERATOR'S MONTHLY REPORT 


The Operator, under an Office of Minerals Explor-
ation contract, is required to report monthly to .,thI 
Government. The report consists of three parts. 


FIRST, the Operator's Monthly Voucher on MME 
• Form 60 'listing the project costs incurred and- aime 
by the Operator is the voucher basis for pyment of 
the Government's share of the cost. 	 - 


SECOND, the Operator's Progress Report on MME 
Form 61 is a statistical report of the units and cost of 
of work performed under the contract.


THIRD, the Operator's Narrative Report is aeon-
ciise.descrjion. of the work performed, results accom-
plished, and any unusual situations encountered, 
illustrated and supported by engineering-geological 
maps. or sIetches, drill hole logs, assay reports, etc., 
as pertinent. 


The Operator submits the original and four copies 
of each of the three sections of this report to the OME 
regional Executive Officer at the end of each month 
during the life of the contract. 


PREPARATION OF OPERATOR'S MONTHLY VOUCHER, MME FORM 60 


After all • applicable spaces are filled in, the 
Operator or his agent must sign the certification in the 
lower left corner. Categories (2) through (7).app1y'o 
"Actual Cost" contracts qnly. 


Under "Fixed Unit Costs" and Category (1) 
-report, (a) the total fixed unit costs of work performed 
under nt'ract provisions for contribution by the Gov-
ernment on a basis of "fixed unit costs"; and (b) the 
claimed costs of work performed on a unit-price basis' 
by independent contractors. 


Under Category (2) include the claimed costs of 
all payrolled and invoiced supervisory, technical, and 
labor personnel, except the costs for services applica-
ble to Categories (5) and (6). 


Under Category (3) include the claimed costs of 
all project materials and supplies other than those 
used for work under Categories (5) and (6). 


Under Category (4) report claimed rentals on 
equipment belonging to a third party, claimed payments 
or obligations for payments on the Operator!spcha 
of equipment, and claimed depreciation for the use of 
Operator-owned equipment. 


Under Categories (5) and (6) include all 4i.t4 I 
costs of labor, supervision, technical services, oper-
aiing materials and supplies, and all other items used 
in (5) the initial rehabilitation and repairs. pf eisUñg: 
buildings, fixtures, installations (exclusive of mine 
workings), and operating equipment; and (6) the instal-
lation or construction of new buildings, fixtures, and 
fixed improvements (exclusive of mine workings). Do 
not report these costs under Categories (2), (3), (4), 
and	 (7).	 •	 •.


Under Category (7) include all miscellaneous 
claimed costs such as repairs (other than initial) and 
rnaintenaice of equipment, sampling anc , .ana1ys, 
travel, communication, accounting, office expenses, 
and the Operator's share of payroll taxes and insurance. 


Except for amounts claimed under "fixed unit 
costs" provisions of the contract, all costs claimed 
in this voucher must be supported by documentary 
evidence consisting of: (a) certified copies or tran-
scripts of payrolls which list each employee, wage 
rate, period of employment, gross earnings, itemized 
deductions, and net earnings; (b) original or certified 
copies of invoices, statements of accounts, or purchase 
orders which indicate items of materials or services, 
quantities, unit prices, total charges, and payment 
terms; and (c) certified memoranda of the Operator for 
such items as depreciation of Operator-owned equipment, 
unemployment taxes, and employee's liability insurance. 
The certification may be stated thus, "Certified True 
CQpy, (or 1'ranscript)", followed :bY. th signature, of the 
Operator orhis agent. One copy of each document 
should accompany the original of this voucher. 
- jI.Tlie. quirement for submitting documentary evi-
dence -of claimed costs may be waived by the OME 
regional Executive Officer if he determines that it is 
.irnprcticabie for an :Paerator to submit thi.tnatrial. 
In any case of waiver of this requirement an "oñ-site" 
audit by an OME auditor is mandatory prior to payment 
of the final Operator's Monthly Voucher. 


•	 '	 INT.DUP. ,D,C.59- 412







MMEF61


	


	 UNITED STATES 
DEPARTMENT OF THE INTERIOR 


OFFICE OF MINERALS EXPLORATION 


OPERATOR 'S PROGRESS REPORT	 For Month of Juary 1962 	 Docket No. g 6078 


Operator ' s Narne_Shasta Minerals & Chemical 0ompy 	 Contract No. 14-23-090--_2113 


OPERATION UNITS


FOR OPERATOR'S USE FOR GOVERNMENT USE 


UNITS 
THIS 
MONTH


UNITS TO 
DATE


COSTS TO 
DATE


APPROVED 
UNITS THIS 
MONTH


APPROVED 
UNITS TO 
DATE


APPROVED 
COSTS TO 


DATE 


Drifting ..................................._______ ________ 
Crosscutting .......................... 
Raising ....................______	 _______ ______________ 
Shafts ....................................._______	 ________	 ________________ 
Winzes ..................................._______	 ________ - 
Other Underground ...................._______	 ________	 -	 : 
Drilling, Core-Diamànd	 7,118 


Rotary ............. 
Drilling, Non-core-Diamond....	 _______ ________ _______________ 


Rotary ......._______ ________ ________________ 
Chn..........._____ ______ ____________ 
Percussion _______ ________ _______________ 


Miscellaneous ........................ 
ixe&.1Lt.Qt...........____ _____	 7,11.8 
Roads and Trails ....................._____	 ______	 100 
Stripping ................................ 
Trenching	 .............................. 
TestPitting ................._______	 ________	 - 
OtherSurface Work ................._______ ________ ________________ 
Initial	 Rehabilitation	 and	 Repairs	 ..................................................... 
Rehabilitation of Mine	 Workings ........................................................ 
New	 Buildings,	 Fixtures,	 etc.	 ........................................................... 
Operating Equipment Purchases 	 ............................
AnalyticalWork 	 ................................................................................ 


TOTAL TO DATE (per MME.Form 60)	 ...................................


_______________ ________________ _______________ ___________ 


______________ __________ ______________ _______________ 


___________ _______________ _________________ ________________ 


- 


56,252.20


_______________ ________________ _______________ 
________________


___________ 
___________ _______________ _________________ 


____________ ________ ___________ _____________ 
___________ _______________ ________________ _______________ 


3,203.10 
1,500.00


___________ _______________ _________________ _______________ 
_______________ _________________ ___________ _______________ 


711.80 _____________ 


61, 6k7.I0 _____________ 


REMARKS 


(Continue on back)


REMARKS 


(Continue on back) 


The undersigned company, and the official executing ti-us, certification--on its 
behalf, hereby certify that the information contained in this report is correct and 
complete to the best of their knowledge and belief.


& Chemica 


A w1ilfu1lj false statement or representation to any department or agency of the United States 
as to any matter within its Jurisdiction is a criminal offense. (U.S. Code, Title 18, Sec. 1001.)


I certify that the information above is 
complete and accurate to the best of my know-
ledge and beli L 


?n.ature_____________________ 


qcvrnment Repsentative 
9.	


V 
Date ________________________________________







REMARKS (Cont.) I REMARKS (Cont.) 


•	 •	 .	 .	 •.	 C,•:	 :	 : i.j	 .-.


C 
C.C;Ci	 CCI. 


INSTRUCTIONS FORREARING OPERATOR'S P.ROGRESSREPORT,. 
MMEFORM61 


This report	 t.9e'±ônd of the three parts of the Opera-
tot's Monthly Report. Submit the original nd four copies. 


'The cost for each 'operation should be the total of all 
claimed costs attributabl& to that type of work with two excep-
tions, namely—operating equipment purchased and analytical 
work which are stated separately. For example, drifting, costs 
should be the total of all costs chargeable to drifting including 
supervision, technical services, timbering (if any), etc. Similarly, 
drilling costs should include the cost of cementing, reaming, 
core boxes, etc. This procedure of distribution holds whether 
the contract was.written on an actual cost or a unit cost basis, 
or some combination....of the two. Distribute the cost of such 
general items as supervision, equipment rented, etc. according 
to relative footages or on some other conventional basis. The item 
"Initial Rehabilitation and Repairs" covers all rehabilitation	 .	 - 
and / or repar . other than :h re bilitation of.rnine workings. - 	 --


The item titled "Drilling, Non-core Perëussion" includes 
all drilling performed with wagon, jack-harnrner,. stoper and mount-
ed drills. The several items labelled "Other" are provided to 
take care of particular exploration operations not specified on 
this form.


INT.DUP. ,D.C.9- 1 . -V7	 -











OPERATOR 'S MONT 


Operator's Name Shasta 
Address 826 S


UNITED STATES 
MENT OF THE INTERIOR 
OF MINERALS EXPLORATION 


Month of DeceñibOr, 1961 


Lake


MMEFORM6O 
sEPT, I95,


,'i?'
•, 


":i :	
DEP 


V. 


9UcH 
L 4 % 


Docket No.	 6078 
Contract No.	 2113 


14-23-090-
62u Contract Amount ___________________________ 


Gov't. Participation %	 $ 44,BJ,O 


Mineral(s)	 copporzinc 


COSTCATEGORIES


FOROPERATOR'SUSE ., FOR GOVERNMENT APPROVAL ONLY 


'MONTHLY 
TOTAL


PREVIOUSLY 
REPORTED


TOTALSTO 
..	 DATE


MONTHLY 
TOTAL


PREVIOUSLY 
REPORTED


TOTALSTO 
DATE 


Fixed Unit Costs and	 ' 
(1) Independent Contracts: 


Bulldozing ............... 
Drifting, ....................................


Drilling 


(2) Personal Services: 
Supervision,& Technical 
Outside Consultants	 ...............
L abor	 ......................................


(3) Operating Mat'I. & Supplies: 
Timber .....................
Explosives. ............- 
Pipe 	 ........................ 
Rail ____________ 


........................


(4) Operating Equipment: 
Rental	 .......................................
Purchase	 ...................................
Depreciation .............................


(5) Initial Rehab. & Repairs: 
Buildings, Fixtures, etc. ' 
Operating Equipment .............. 


(6) New Buildings, Fixtures, etc 
(7) Miscellaneous: 


Repairs to Equipment' 
Analytical Work	 ......................... 
Payroll	 Taxes	 ...........................
Employee's Liability Ins....... .
ixeL.imit...ats..... .


•	 TOTALS


S 


. 	 , 	 , 


,


, 


1,500.O0'
V 


1,500.00 


____________ _________________ ___________________


________ 


____________


___________ ______________ 


_________________ ____________________ 


_________ 56,232.Q0 56,232.2O'' _________ ____________ _______________ 


. 
___________


.
.


.	 '• 
'


. 
.	 '


. 
. 


. .	 .	 . 
. _________________ ___________________ 


____________ ,	 ' .


____________ _________________ 


' , . 
____________ , , 


________________ __________________ 'I 


.	
. 711.80' .711.80


___________ 
.


________________ 
.


___________________ 
___________ 


_____________ ,
. 


___________________
.	 .	 .	 . 


_____________ __________________ ___________________ 
, . .


____________ _________________ _____________________ 


'
- 


.	 '	 ,	 ,.	 ,	 . 
. .	 LI.


____________ 
,


' 
.


_


____________ .	 . 
,.	 .	 .	 .. 


'•	 '
.	 '• 


'	 . 
"


, 


____________ ________________ _________________ 
____________ ________________ .


___________ ________________ ___________________ 


_______ 3,203.iOv' 3,203.10". _________ ___________ 


6i, 647A10 61,617. 1Q _______ __________ ____________
I certity that the above bill is correct and just and that payment therefor has 	 '	 Pursuant to authority vested in me, I certify not been received,	 that this account is correct and proper for payment 


Date	 1-.1o ..62	 * Payee Shasta 11inera1a & Chemical C0 in the amount of 


Per	 ,.Z Title	 Pi'esident 
* When a voucher is signed or receipted in the name of a company or corporation, the name of the person writing the company or corporate name, as well as the capacity in which he signs, must appear. For example: "John Doe Company, per John Smith, Secretary," or "Treas-urer," as thecae may be. 
A willtully false statement or representation to any department or agency of the United States as to any matter within its Jurisdiction is a crim.tnal offense. (U.S. Code, Title 18, Sec. 1001.) (INsTRucTIoNs ON REVERSE)


Signature' (Authorized Certifying Officer) 


Date	 _____ Vou. No. 
(SEE OTHER SIDE) 







.	 .'. .' ; "'.'	 S	 '; 
Certification by Government Representative: 	 .• 


I certify that to the best of my knowledge and belief the contractor submitting this voucher is operating an exploration 
project in accordance with the terms of Contract No. 4'//9,. 4/45'' Date___________ 


Appro,4by OME ExeLtiv,I'Officer oLiernate: 


Si gnature1 Lf,Ci4J7	 e 14'7'1#	 ?4f4z	 Date 


OPERATOR'S MONTHLY REPORT 


The Operator, under an Office of Minerals Explor-
ation contract, is . required to report monthly to the 
Government. The report consists, of .three parts. 


FIRST, the Operator's Monthly Voucher on MME 
Form 60 listing the project costs incurre.d and claimed 
by the Operator is the voucher basis for payrnent of 
the Government's share of the cost. 


SECOND, the Operator's Progress Report on MME 
Form 61 is a statistical report of the units and cost of 
of work performed under the contract.


THIRD, the Operator's Narrative Report is acon-
cise ,description of the work performed, results accom-
plished, and any unusual situations encountered, 
illustrated and supported by engineering-geological 
maps. or sketches, drill hole logs, assay reports, etc., 
as pertinent. 


The Operator submits the original and four.copies 
of each of the three sections of this report to the OME 
regional Executive Officer at the end of each month 
during the life of the contract. 


PREPARATION OF OPERATOR'S MONTHLY VOUCHER, MME FORM 60 


After all applicable spaces are filled in, the 
Operator or his agent must sign the certification in the 
lower left corner. Categories (2) through (7) apply to 
"Actual Cost" contracts qnly. 


Under "Fixed Unit Costs" and Category (1) 
report, (a) the total fixed unit costs of work performed 
under contract provisions for contribution by the Gov-
ernment on a basis of "fixed unit costs"; and (b) the 


-claimed costs of work performed on a unit-price basis 
by independent contractors. 


Under Category (2) include the claimed costs of 
all payrolled and invoiced supervisory, technical, and 
labor personnel, except the costs for services applica-
ble to Categories (5) and (6). 


Under Category (3) include the claimed costs of 
all project materials and supplies other than those 
used for work under Categories (5) and (6). 


Under Category (4) report claimed rentals on 
equipment belonging to a third party, claimed payments 
or obligations for payments on the Operator's purchase 
of equipment, and claimed depreciation for the use of 
Operator-owned equipment. 


Under Categories (5) and (6) include all , claimed 
'costs of labor, supervision, technical- services, oper-
ating materials and supplies,, and all other items used 
in (5) the initial rehabilitation and' repairs of existing 
buildings, fixtures, installations (exclusive of mine 
workings), and operating equipment; and (6) the instal-
lation or construction of new buildings, fixtures,' and 
fixed;improvements (exclusive of mine workings). . Do 
not report these costs under Categories (2), (3), (4), 
and	 (7).	 -	 .


Under Category (7) include all miscellaneous 
claimed costs such as repairs (other than initial) and 
maintenance of equipment, sampling and analysis, 
travel, communication, accounting, office expenses, 
and the Operator's share of payroll taxes and insurance. 


Except for amounts claimed under "fixed unit 
costs" provisions of the contract, all costs claimed 
in this voucher-, must be supported by ' documentary 
evidence consisting of: (a) certified copies or tran-
scripts of paynlls which list each employee, wage 
rate, period of employment,, gross earnings, itemized 
deductions, and net earnings; (b) original or certified 
copies of invoices, statements of accounts, or purchase 
orders which indicate items of materials or services, 
quantities, unit prices, , total charges, and payment 
terms; and (c) certified memoranda of the Operator for 
such items as depreciation of Operator-owned equipment, 
unemployment taxes, and employee's liability insurance. 
The certification may be stated thus, "Certified True 
Copy (or Transcript)", followed by the signature of the 
Operator r his agent. One copy of ' each document 
should accompan the original of this voucher. 


The requirement for submitting documentary evi-
dence -of-'claimed costs may be waived by the OME 
regional Executive Officer' if he determines that it is 
imp racti,cable for, an Operator to submit this .material. 
In any case of waiver of this requirement an- "on-site" 
audit,, by ai OME auditor is mandatory prior to payment 
of the final''. Operator's Monthly Voucher. - 


INT.DUP. ,D.C.59- 41$?2







MME 'ORM 61	 UNITED STATES SEPT. 1S9	
PARTMENT OF THE INTER OR 


OFFICE OF MINERALS EXPLORATION 


OPERATOR 'S PROGRESS REPORT	 •For Month of Thcimhr — 19M	 Docket No. OM1. 


Operator's Name_Shasta Miflera1 & Chmia1 Compnfly	 Contract No. 14-23-090—_2113 


OPERATION UNITS


'FOR OPERATOR'S USE FOR GOVERNMENT USE 


UNITS 
THIS 
MONTH


UNITS TO 
DATE


COSTS TO 
DATE


APPROVED 
UNITS THIS 
MONTH


APPROVED 
UNITS TO 
DATE


APPROVED 
COSTS TO 


DATE 


Drifting .................................. 


Crosscutting .......................... 


Raising ................................... 


Shafts .................... ._______ ________ _______________ 


Winzes	 .................................. 


OtherUnderground ...............______ _______ _____________ 


Drilling, Core-Diamond	 7,fl	 "P 


Rotary ............. 


Drilling, Non-core-Diamond.... 


Rotary_______	 _______________ 


CFusn..........._____ ______ ___________ 


Percussion 


Miscellaneous	 ..........................


7,118 " 
Roads and Trails	 100 
Stripping	 ................................ 


Trenching	 ............................... 


TesiPitting	 ........................... 


Other Surface Work ................ 


Initial	 Rehabilitation	 and	 Repairs	 ..................................................... 


Rehabilitation of Mine Workings ................. .


New	 Buildings,	 Fixtures,	 etc.	 ............................................................ 


Operating Equipment Purchases	 .. •cGreboxe$...........................• 


AnalyticalWork	 .................................................................................. 


TOTAL TO DATE (per MME. Form 60)	 ...................................


___________ _______________ ________________ _______________ 


_____________ - _____________ ______________ 
56,2322C ' 


___________ _______________ ________________ _______________ 
___________ ________ ___________ ____________ 


3,203.10 I" _________ __________ 


1,500.00


________________ _______________ 


711.BC 


61,647.10 


REMARKS 


(Continue on back)


REMARKS 


(Continue on back) 


The undersigned company, and the official executing thls.certification on its • 
behalf, heieby certify that the information contained in this report is correct and 
complete to the best of their knowledge and belief, 


________	


& Chemical 0€ 


A wilifuilt false statement or representation to any department or agency of the United States 
as to any matter within its jurisdiction is a criminal offense. (U.S. Code, Title 18, Sec. 1001.)


I certify that the information above is 
complete and accurate to the best of my know-
ledge and belieL 


_____________ 


ernment Re	 sentative T'	 l' 
Date	 -


(INSTRUCTIONS ON REVERSE). 







.REIKS (Cont.) 


a. •.


REMARKS (Cont.)


INSTRUCTIONS FOR PREPARING OPERATOR'S PROGRESS REPORT, 
MME FORM 61 


This report is. the second of the three parts of the Opera-
tor's -Monthly Report. Submit the original and four. copies. 


The cost for each operation -should be the total of all 
claimed costs attributable to that type of work with two excep-
tions, namely—operating equipment purchased and analytical 
work which are stated separately. For example, drifting costs 
should be the total of all costs chargeable to drifting including 
supervision, technical services, timbering (if any), etc. Similarly, 
drilling costs should include the cost of cementing, reaming, 
core boxes, etc. This procedure of distribution holds whether 
the contract was written on an actual cost or a unit cost basis, 
or some combination of the two. Distribute the cOst of such 
general items as supervision, equipment rented etc. according 
to relative footages or on some other conventional basis. The item . 
"Initial Rehabilitation and Repairs" covers all rehabilitation 
and/or repairs other than the rehabilitation of mine workings. 


The item titled "Drilling, Non-core Percussion" includes 
all drilling performed with wagon, jack-hammer, stoper and mount-
ed drills. The several items labelled "Other" are provided to 
take care of particula.r exploration operations not specified on 
this form.	 ..	 .	 ..	 .. 


INT.DUP. ,D.C..59- i-77







. 
4%$ T OF.	 .	 .	 .	 .,	 ..	 ..--....	 .. /	 .	 . 


UNITED STATES 0	 DEPARTMENT OF THE INTE OR 


S Francisco H, CiiforMa


1cter 21, 1


	


'ij	 O, 


2rnorndur	
/	


I ..	 •//	 .	 .. 
To	 Fiscal &ctt on 


visio of	 cinsstratiw Scrvcs 
Off.c of l4inerals Exphration	 ..-. 
Off ic of the Secretary	 / 
eprtmnt of the liiterior 	 / 


4ashs njton	 ,	 C 


rr	 Acting Field Offlcer, OflE, 	 on U
• 


Subjct	 Docket Uq. OE-6O7O (Coer-inc) 
Shasta Minerals & Chemical Coipany 
Galakiala Mtni 
Shasta County,. Cahforrija 
Contract to lcm'C 2113 


EncloseJ ar the origin 	 nd two copies of tI'e Uperator 5 s flontly 
Voucherand Progress Rport 'aith attached Narrative, 11 	 refr 
cnce to the riorth of Wovcr ber, 1%1	 L 


The Voucher ha bem chcked in this off ic found to cocip1y with 
ths CQntrct and pymr	 the	 rnmsnt partIcipticn is. recm 
mended.	 .	 .	 .	 . 


GEORGE H HOLMES, JI,. 


Georqe 14 Io1 c tes, Jr 


EncIosurcs 3 


Copy to Chief, svisiont of Field OperatIons, OMZ 
ashnton, 1) 


OME Fi ie







SHASTA MiNerals & Chemical COtPANY 
826	


S 


SALT LSKE CITY 1 UTAH 


December 14, 1961 


Mr. Glenn G. Gentry 
Acting Field Officer, OME 


• Region II	 •..	 • 
555 Battery Street 	


.5 


San. Francisco 11, California	 .' ,' 
Re: Docket No. OME-6078 (Copper-Zinc) 


Shasta . Minerala & Chemical Company 
Dalakiala Mine •	 .	 Shasta. County, California 
Contract No. Idm-E2113 


Dear Mr. Gentry.: 	 •	 - 


During the *onth of November 1961, two diamond drill holes were com-
pleted in Area III. ICC-5 was completed to a depth of 564 feet on 


•	 November 1, 1961. KC-6 was started at location IlI.i7 on November 6, 
• 1961,: and was completed to a depth of 467 feet on November 29, 1961. 


No massive aulfides were encountered in either of these holes. 


An horizon of scattered eulfides was encountered in all of the holea 
drilled in Area XII. We are having the core from this horisot split 
'end assayed. Whenever possible we have left probes in the drill 
boles, and we plan to us. these probes to conduct a r583stivity survey 
in Area u.	 •' •:	 :,	 •', 


Wø plan to ask for a recess in our drilling program after we have 
receivsd.'the completø assay results. We ahould be in a . better position 
to evaluate our program in Area III at that time. 


Very truly yours, 


SRAS?A 'MINERALs v. C EMXCAL COMPANY 


•	


I	 •	 E	 K • L •: Stoker	 • S	


', VEo	 •	 President	 :•.	 :	 .'.	 ' '. 
•	 DATE	 i9	 S 	


• 


•	 rich	 '&S 


S.	
5' 	 ' 	


•' 	


.5 


S . 	


. . 	 ' S ' S 


• 	 • 	


.,.


• 	 . 


i - 	 . 	 ' 	 ' 	 • 	 • 	 . 	 S 


1/







MMEF'RM 60 
SEPt 1959 UNITED STATES 


flrnAnrlarlrr n rur iri-rnirr 
uLrIirtlwlE.II ur Inc. llIE.1UU1 


	


OFFICE OF MINERALS EXPLORATION	
c e 0.	 ___________________ 


Contract No. 


14-23-090— 2113 
OPERATOR'S MONTHLY VOUCHER For Month of	 1%1	 Contract Amount $ 69,620 


Gov't. Participation °k 5fl $ 1,fiit 
Operator's Name Thact+ ?r1n 1 ('hPTh41	 Mineral(s)	 COjpeTino 


Address fJ2 Sot1h ?'c4n	 ni ic&T 1ity1 T1h. 


COSTCATEGORIES


FOR OPERATOR'S USE FOR GOVERNMENT APPROVAL ONLY 


MONTHLY 
TOTAL


PREVIOUSLY 
REPORTED


TOTALSTO 
DATE


MONTHLY 
TOTAL


PREVIOUSLY 
REPORTED


TOTALSTO 
DATE 


Fixed Unit Costs and 


(1) Independent Contracts: 


Bulldozing	 - 
Drifting 


Drilling	 .....................................


(2) Personal Services: 
Supervision & Technical 


Outside Consultants	 ................


L abor	 .......................................


(3) Operating Mat'l. & Supplies: 
Timber .....................-...- ........


E xplosives. ......................- 
Pipe 	 .........................
Rail .........................................


(4) Operating Equipment: 


R ental	 .......................................


P urchase	 ...................................


Depreciation .............................


(5) Initial Rehab. & Repairs: 


Buildings, Fixtures, etc ........


Operating Equipment .....-......


(6) New Buildings, Fixtures, etc. 


(7) Miscellaneous: 


Repairs to Equipment .............


Analytical Work	 .......................


P ayroll	 Taxes	 ..........................


.Employee's Lipbilit1 Ins....
YLXed Unit QOBtB 


.......... .
	 ............:::::::::


1,500.00 1,500.00 /oO aô 11^'Od)Del 
___________________ . 


Crosscutting ___________________ _____________ _________________ 


y,76.3( 52,1+6.90 56,23.20 3nL3o ^y2t.3f
_____________________ 


. 


. 


____________


S 


_________________ ___________________ 


____________ ________________ __________________


____________ _________________ ____________________ 


____________ _________________ ___________________


___________ ________________ ___________________ 


____________


. 


________________ __________________


____________ _________________ ____________________ 


_____________ __________________ ___________________


___________ 


S


________________ 


-


___________________ 


___________ ________________ _________________ 


____________ _________________ __________________


___________ _______________ ___________________ 


._____


664.io ?i&.eo•
____________ _________________ ____________________ 


_____ _______ _________ 


. 


_____________


. 


__________________ ___________________ 


_____________ __________________ ___________________


_____________ _________________ _____________________ 


_____________ __________________ ___________________


_____________ _________________ _____________________ 


_____________ _________________


_____________ _________________ _____________________ 


____________ .


-__________________ 


._-


____________ _________________ ____________________ 


_____________ _________________ __________________


___________ ________________ ___________________ 


_____________ _________________ __________________


____________ _________________ ____________________ 


_____________ __________________ ___________________


____________ _________________ ____________________ 


_____________ __________________ ___________________


_____________ _________________ _____________________ 


____________ ________________


_____________ _________________ _____________________ 


211+.6 2,988. 1+5
_________________ 


3,203.1Cr
___________ 


Z/g ,.s
________________ 


?,	 çr iJs
___________________ 


, 


y.6i6.4 6i.6i.io 3 (2.g ,9oc o, c	 6o
I certify that the above bill is correct and just and that payment therefor has 	 Pursuant to authority vested in me, I certify 


not beei1 ,jjqiç14 .	 that this account is correct and proper for payment 
"	 *	 --	 in the amount of Date ________________ P yee	 4..e# 


Preaid.ent .	 .	 . 


* When a voucher is signed or receipted in the name of a company or corporation, the name of	
. the person writing the company or corporate name, as well as the capacity in which he signs, 


muat ,appear. For example: 'John Doe Company, per John Smith, Secretary, or Tress-	 Signature 
urer, ' as the:cae may be..	 (Authorized Certifying Officer) 
A willfully false statement or representation to any department or agency of the United 	 /	 No. ____________ States as to any matter within its jurisdiction Is a criminal offense. (U.S. Code, Title 18, 	 Dote ________________	 ____________Sec. 1001.)


(INSTRucTIoNs ON REVERSE)	 (sEE OTHER SIDE) 







Certification by Government Repre sentati ve: 	 0 


I certify that to the best of my knowledge and belief the contractor submitting this voucher is operating an exploration 
project in acco$ajice with the tejm)s ofAontract No. ________________ 


Signare 4	 T.i ti4	 7 44	 DaiO 2 Yft' 
Approved by c1xecutive Off ic' or Al mate 	 /ff	 /r'" 


Ti	 - Date-17 4/91/ 


OPERATOR'S MONTHLY REPORT 


The Operator, under an Office of Minerals Explor-
ation contract, is required -to report monthly o the 
Government. The report consists of three parts. 


FIRST, the Operator's Monthly Voucher on MME 
Form 60'listing the project costs incurred: and.cJaimed 
by the Operator is . the voucher basis for payment of 
the Government's share of the cost. 


SECOND, the Operator's Progress Report on MME 
Form 61 is a statistical report of the units and cost of 
of work performed under the contract.


THIRD, the Operator's Narrative Reportis acon-
cise descri?tion of the work performed, results accom-
plished, and any unusual situations encountered, 
illustrated and supported by engineering-geological 
mapsor sketches,;rill 'hle logs, assay reports, etc., 
as pertinent. 


The Operator submits the original and four copies 
of each of the three sections of this report to the OME 
regional Executive Officer at the end of each month 
during the life of the contract. 


PREPARATION OF OPERATOR'S MONTHLY VOUCHER, MME FORM 60 


After all applicable spaces are filled in, the 
Operator or his agent must sign 'the certification in the 
lower, left corner. Categories (2) through (7)apgly.to 
"Actual Cost" contracts only. ' 


Under "Fixed Unit Costs" and Category (1) 
report, (a) the total fixed unit costs of work performed 
under contract provisions for contribution by the Gov-
ernment on a basis of "fixed unit costs"; and (b) the 
claimed costs of work performed on a unit-price basis 
by independent contractors. ,	 - 


Under Category (2) include the claimed costs of 
all payrolled and invoiced supervisory, technical, and 
labor personnel, 'except the costs for services applica-
ble to Categories (5) and (6). 


Under Category (3) include the claimed costs of 
all project materials and supplies other than those 
used for work under,Categories (5) and (6). 


Under Category (4) report claimed rentals on 
equipment belonging to a third party, claimed payments 
or obligations for payments on the Operator's purphase 
of equipment, and claimed depreciation for the use of 
Operator-owned equipment. 


Under Categories (5) and (6) include all 6l.aimed 
costs of labor, supervision, technical services, oper-
'ating materials• and supplies, and all other items used 
in (5) the initial rehabilitation and repairs 'of existing 
buildings, fixtures, installations (exclusive of mine 
workings), and operating equipment; and (6) the instal-
lation or construction of new buildings, fixtures, and 
fixed 'improvements (exclusive of mine.workings). Do 
not report these costs under Categories (2), (3), (4), 
and (7).


Under Category (7) include all miscellaneous 
claimed costs such as repairs,(other than initial) and 
maintenance of equipment, sampling and. analysis, 
travel, communication, accounting, office' expenses, 
and the Operator's share of payroll taxes and insuranèe. 


Except for amounts claimed under "fixed unit 
costs" provisions of the contract, all costs claimed 
in this voucher must 'be supported by documentary 
evidence consisting of: (a) certified copies or tran-
scripts of payrolls which 'list each employee, wage 
rate, period of employment, gross earnings, itemized 
deductions, and net earnings; (b) original or certified 
copies of invoices, statements of accounts, or purchase 
orders which indicate items of materials or services, 
quantities, unit prices, total charges, and payment, 
terms; and (c) certified memoranda of the Operator for 
such items as depreciation of Operator-owned equipment, 
unemployment taxes, and employee's liability insurance. 
The certification may be stated thus, "Certified True 
Copy (or Transcript)", followed by the signature of::the 
Operator or his agent. One copy of each document 
should accompany the original of this voucher. 


.The ;equiremeit for, submitting documentary evi-
dence of claimed costs may be waived by the OME 
regional . Executive Officer if he determines that it is 
impracticable for an Operator to submit this material 
In any case of waiver of .this requirement n "on-site" 
au4it byan',,OME auditor is mandatory prior to payment 
Qf 'the "final" Operator's Monthly 'Voucher.' 


INT.DUP.;D.C.59- 415V2







MME FQRM 61 
EPT. 1959


., 
UNITED STATES


DEPARTMENT OF THE INTERIOR 
OFFICE OF MINERALS EXPLORATION 


OPERATOR 'S PROGRESS REPORT For Month of NOVeber 1961	 Docket No. 0	 6078 


Operator ' s Name	 'aIS & Contract No 14-23-090-- 211I3 


OPERATION


-- 


UNITS


FOROPERATOR'SUSE FORGOVERNMENTUSE 


UNITS 
THIS 


MONTH


UNITS TO 
DATE


COSTS TO 
DATE


APPROVED 
UNITS THIS 


MONTH


APPROVED 
UNITS TO 
DATE


APPROVED 
COSTS TO 
•DATE 


Drifting .................................. 
Crosscutting .......................... 
Raising.................................._______ 	 ______________ 
Shafts ....................................._____ _____	 ' 
Winzes	 ................................... 
Other Underground .................. 
Drilling, Core-Diamond ........ .____	 7T	 7,118 


Rotary ............. 
Drilling, Non-core-Diamond.... 	 ______	 _______ _______________ 


Rotary......._______ 	 _______________ 
Clnrn..........._____ ______ ____________ 
Percussion 


Miscellaneous	 ........................ 
Fixed Unit Costa	 ____	 477	 7,118 
Roads and Trails ....................._____	 ______	 100 


Stripping ................................. 
Trenching	 .............................. 
TestPitting	 ........................... 
OtherSurface Work ................._______	 ________	 _________________ 
Initial	 Rehabilitation	 and	 Repairs	 ..................................................... 
Rehabilitation of Mine	 Workings ........................................................ 
New	 Buildings	 Fixtures	 etc.	 .......................................................... 
Operating Equipment Purchases ...:9!.x0T8... .
AnalyticalWork	 ................................................................................. 


TOTAL TO DATE (per MME.Form 60)	 ....................................


______________ _______________ ______________ __________ 


56,232.20 _______ __________ ___________ 
______________ __________ ______________ ________________ 
_______________ ___________ _______________ ________________  
___________ ________ ___________ ____________  


3,20340 ______ _________ J_ o 


_15 .O0 ___________ /_ ________ 


________________ _________________  ___________ ________________


_ 711,80 


61,647.10 .	 i• 


REMARKS 


(Continueon back)


REMARKS 


(Continue onback) 


The undersigned company, a'nd the'offfcialexecuting this.certificationoñ it 
behalf, hereby certify that the information contained in this report is correct and 
complete to• the best of their knowledge and belief. 


Date i2/11/61	 Operator Sh38 iLnera10_ & _bcraica1 


_________________ Title	 restdent 


A willfully false statement or representation to any department or agency of the United States 
as to any matter within its Jurisdiction is a criminal offense. (U.S. Code, TiUe 18, Sec. 1001.)


I certify that the information above is 
complete and accurate to the best of my know-
ledge and belieL 


______________________ 


S Titl"/f7J'?	 'e-
,oiijrninent Repre entative 
7'f#' 


Date	 7e'-


(INSTRUCTIONS ON REVERSE) 







INSTRUCTIONS FOR P'REPARING OPERATOR'S PROGRESS REPORT, 
MME FORM 61 


This report is ' ehe scond of the three parts of the Opera-
tor's Monthly Report. Submit the original andfour copies. 


The cost for each operation should be the total of all 
claimed costs attributable to that type of work with two excep-
tions, namely—operating equipment purchased and analytical 
work which are stated separately. For example, drifting costs 
should be the total of all costs chargeable to drifting including 
supervision, technical services, timbering (if any), etc. Similarly, 
d ri l l ing costs should include the cost of cementing, reaming, 
core boxes, etc. This procedure of distribution holds whether 
the contract was written on an actual cost or a unit cost basis, 
Or"some combination of the two. Distribute the cost of such 
general items as supervision, equipment rented, etc. according 
to relative footages or on some other convéntionâl basis. The item 
"Initial Rehabilitation and Repairs" covers all rehabilitation 
and/or repaits other than the rehabilitation of mine workings. 


The item titled "Drilling, NOn-core Percussion" includes 
all, drilling , performed with wagon, jack-hammer, stoper and mount-
ed 'ärills. The several items labelled "Other" are provided to 
take care of particular exploration operations not specified on •	
this form	 •


INT.DUP.,D.C.9..	 1i-77 •	 '







UNITED STATES 
PART1€NT OF T} INTERIOR 
Office of the Secretary 


Accounting Unit 
Washington 


ADMINISTRATIVE SUSPENSION STATEMENT 


Name and Address of Payee: 


Amout Claimed -	 Differences (Explained Below)	 Io	 proved 
b,O3O.6S	 '7.t0 


Ba, Voucher No.	 Payeets Invoice No, 	 Pericd 


	


Contr*t 1o. 2U3	 Wa1*p 196k 


V	 XPLA.NATION	 V 	 - 	 V 	 V 


Mouat c1dsd to* cva	 V 	


V 	 V 	


V


V V 


I	 coptea of ones 1ttted	 $epka. Vousr t*p :	
V 


	


Any reclaim for items deducted 	 Suspension made by:	
V V 


	


V must be supported by the original of 	 V 


	


this statement and submitted to the V 	


V V ( d.) O	 A ;Ofl 
shown above.	 V 	 V 	 V 	


V V


	
V 	


V 	 V V 


Signature 


Aotleg Obtd, Meouttfag unit 


V 	
V 


Title	 V V 


V	


V VVV	


V 	


71'65







	


73.6	 722 


	


0	 7 


	


7	 150 


	


IcC)	 362 


7ioo


5&10 
30 


7Q90


EBU 


SCF1


6 


7 
143 
212 


S	 I 


DI.' '''ND ,_r.U'	 N' 
n.M'Nr) DHN LN'	 . ''r " NT 


ING 
'IND.'t O' TI C 


Q	 .',i..iVN, 
ç,r ,NI'N' 


'. ,r or	 N


ORANCH 


DRIILLIING C0FJPANY 


CONTRACTORS - ENGINEERS - GEOLOGISTS	
sM DID 


r LOUIS 


General Offices 


321 South Man S+ree	 P. 0. Box 58	 HU 7-7595 


(After July I, 960,	 624 Pooeer Road) 


SALT LAKE CITY 10, UTAH 


12/1/61 Sbasta MinQrals & Chnica1 C 
INVOICE DATE 26 South Main Street 


ORDER NLIM13ER lt Lake City Utah 
INVOICE NUM.8ER	 5 


COF4TRACT1O2 
TERMS Nt 10 prox 


LOCAIION Shasta County	 California ____ 
I	 COOTAGC r	 rr I	


IOTAI, 


HOLI.	 NC) FROM 
---------------------------------------------------------------------------


TO 


0 105 105 
55


45O 
83O


472J0 
4.5650 


105 
160


160 
467 790 2,2530 


I 


_
	 'atr 1in
	 10c00	 100.00 


Subinittd for parnnt by Milton Bo
	 6495. 


I 







.	 . 


DLAIOD DHIU1C BY SNASTA IMJAL3 & CKI(ICAL CMPA}! 


AA TOTALS 


Dock%t	 6078 Corait Oe	 23O9O2U3


bid Tht1 
Prrvi	 Dri11in	 262O 


Are P©1 Dpt	 © CMnod	 Cbid 


IX A3U i) 
LII ci 604)	 724	 334J 


Atgist Ii A11 553 k33) 
14O L12 


III C4 712 108) 
C2 625 62) 


417) -	
-	 1,72	 5,067 


5eptentber	 Ii	 AS12	 611	 471 
III	 C3	 47	 61 


488	 48 
KC5	 167;


62$4 


Otobor	 XXX	 IC1.5	 387	 3S7	 ó641 


Novebr III	 KC..5	 64 
ic6	 46	 L67..)


k77	 711B







. 


KI COPPER AREA 
lTtockGt	 tF6O78 Contract !o , ]23O9O2U3 


Period 


Month Ho1 Date Date rii1 ootg Depth Footage Saon Total 
jrted Started Finished 3hifts of 1o1e for Month TothI _____ 


AREA III 


July 7/12/61 32 604 604 604 604 


August Cc1 8/3/61 6 108 712 
K-2 8/4/61 8/25/61 32 625 625 
C3 8/25/61 II


1,150 1,754 1,754 


Sept, KC- 9/5/61 4 61 47B 
9/b/61 9/i9/1 17 488 488 


K-5 9/21/61 j 
30 716 2,470 2,4 


Oct0 KC5 25 387 387 2,57 2,857 


11/2/61 2 10 


KC.6 a1/6/61 11/29/61 21 67 467
3,354







1	 1	
I	 I 


.1


1


z 
_______ _______ _______ _______I	


/
1_.g 


499 000 N


© XC 6 


_________ ________	 _____	 _________ _________ __________ __________ __ 	 - ______ 


U .- 4


- 
__ ___-I___	 __	 ______ __ __ _ 


PROCR ESS MAP____ _______	 _________ _________- __________ -__________ __________ __________
IN6 COPPER AREA 


SHASTA COUNY,CALFORNA 


DLAMOt'iD	 DRiLL $0LS CCMPLCTE 


I	 ,	 niie&in	 r,au	 ufl!E4	 IN	 PROCfSS


-i PROPOSED RiL... HOLES 


WI	 SCALE -FEET 


01
	


0	 tOO	 200	 300	 400 - 300 







L 


Hok	 Siøet No.±	 SHASTA JIIERALS AND CHEMICAL_COMPANY 


Cada --	 Date SardIl,l	 -________________	 To 


Type DrL	 n4—w-i-rel me Date Compktd_-_i 9i 	 ©1 Co ecaoci'v. 


GOLOG8C LOG 


OM TO - TYPE OC	 DESCBJPTION, ALTEATON AND RIMAS 	 _] 
10 0 sEEcTON DEPTH 


0 __ 


— -H Overburden. NOC	 eO	 ___ ___ ___	 -	 - 


2
Moderate to dense l2min rhyolite porphyry0 Light green0 Fragmentai0 


---f-	 4---f-----i---lO _._.-----.L_
Gradual chap0 Rock becomes rionfragmental0 Phenos smaller & fewr0 _____ 	 -so _____ 


_____ _____ _____ _____ -
Color gradually changes from green to gray0 Most phenocrysts ar 
sthcif±edf	 s	 T±S	 ta2	 -	 ---
green0 Flow bandg becomes pronounced 0 Gradual and subtle change at2l+ Q	 60 


_________ _____ _____
I Light gray below 2l4	 Several small structures 225229 	 I 


_______	


-: _______ --___ -•--- _______ __ 


2291	 2 ck drJg y Luite q	 jEit zone - _____ 


i -i	
Jlightly silicified & lihter0 Overall averae of sulfides is 2%	 - 


gr	 TT 
LjJJ*de	 - ________ _____ ______ ____________
Phenocryst frequency increases0 Increase in silicification 2950 


41-e	 &-	 $T-*tt	 ------- ----	 ----	 ---n-	 - 
Fault at 33O	 1" ofgge 0 breccia & granulite0 Slight change at j5	 55 ________ 


333	 1 1l2mmjM
l2% eulfidés	 3.360	 Light grayish.'green	 moderate to tiense l2rrim0 


belç3750 Rock becomes darker green 	 t	 23	 - ______________ L ________ -__________ 
I	 I	 I Change at L.f29


-.	 - -	 _.291_J	 -4...-.-	 -4-------------------.__-.--.---	 --.----.-------- 
_________ ____	 60 


10I JIL I._i5plptchy, greni $ gyfrmenta1	 flflQ	 iii _xh	 Ut0-_Q1qx ____ 


_____	 becomes uniform below ++0 	 :	 . 
-	 -- --	 -	 -	 TT	 - 


___________ 
-- •---	 .


1' 


_,i.____.__._.i______.i.. -...------. 











DELNERY W. .ONS 


[I 


i.ci No.	
Tt&.&eowg £Mi 3-2*l 


•ALiSAN


/DIXDN & COMPAN 
12	 4',	 PAE AND PAP(R PRODUCTI 


YOUR OdoR No.	 $	 T TMl	 m1Th T.dLT 
.T LAI airy. UTAH 


REQN. No.. 


11 


SOLD TO	 Zd;	 _____ 


ADDRESS J(	 j2f 


k- 4A	 _____ 
I	 , 7-	 -	 -	 •?ti jj	 L1..i ' 


--


- Iiiri.!c - 


- _


.. 


OJEUGIENAL INVOICE


.u. TOTAL 


ITAT* SALtS TAX. 


$4IPPINO CMAROU	 - 


TOA L	
- - ____________ 







INVOICE. No	 A 


5*:. /3 .SMAN
0


TLLEI-4ON(	 MPiEI 3-2661 


1 28 9'
DEUVLFY INSTRUCTIONS 


DATE	
/	


/1 
TERMS	 ,	 /


D I X 0 N	 P A P E R	 C 0. 
'/ô 'HiC tS, WEST	 SOUTH STREET 


YOUR ORDEI No. SALT LAKE CITY. UTAH PAGE -	 PAGES 


REQN. No.
-	 . < DELIVER TO 


SOLD T - --'	 --
- '7 


ADDRESS	 f - 
CITY _____________ ____________________ 


SHIP VIA	 ii COLLECT DATE $44IPPW _____________ - 


QUANTITY ORDERED
v


0	 5 C R I P T I 0 P4 NI	 WY.


____ 


UNY AMOUNT -


__ ____ /X_ 4/2 2-


- 


______
_ 7iZ _ ______- ;'i _ ,j __ - -H - ___ __________ - 


_____ ___L_i ______ __ __ 
___- TI _ - 


_____ J? i_ j2,i ___ ________i.___-, -


S 


. 


-.	 .-


RECEIVED IN GOOD ORDER 
BY 


CUSTOMERS DELIVERY COPY


SUS TOTAL 


STATE SALES TAX - _____________ 


SHIPPING CHARGES - 


TOTAL - - - _____________ 


DEUVERED BY__







S	 OFRCIALF1LECOPY 
•	


0. M.	 E 
UNITED STATES	 RECEIVED NOV 27 1961 


DEPARTMENT OF THE INTERIOR	 1ITIALS COOL 
OFFICE	 MU'IERALS EXPLORATION 


San Frc,sco	 , Cahtorn,a	 ii, '' 


ttmorandun 


To Fisca'	 Sct,i 
Division of Adninstratjve Srvics 
Of1ic	 o	 1In?rai	 Exporatgoii 
Office o	 th	 cretary 
Depa•rtiint o	 the Interior 
ashingtor25,	 .	 C.	 • 


From Actincj Fiid	 Mcicr,, OlE, R'jorL 


Subject 3ME-ü73 (CoppeZinc) 
$hasta Mrteais and Chiicai Conpany 
Ba4ak 1 a	 t1n 
Shasta County, Cafornia 
Contract 10	 IJE 2h3 


ncosed herewIth ar	 the origInt and tto copies of the operator s 
voucher and prouress rport, with attace	 narrative and map, 
coverin the pro9ress o	 the project during the iionth of October, 
ii96 


The vouchtr has b.en chck-i In this 	 fce, fourni to cothp.y	 ftb 
the contract specifications aid çaytent of the 3overnr1en 	 partici 
patior	 s reconiwni'


GLENN G GENTRY 


Genn	 Gontry 


Enclosures 3 


Copy to Chief,	 vi1or of Fted Operations, OME 
tashtngto4, 3	 C 
OME Fia







•4JJ,,7 
MMEORM6O	 W.	 UNITEDSIATES •	


DEPARTMENT OF THE INTERIOR	 o	 78 
' OFFICE OF MINERALS EXPLORATION 	


Docket No.	 ___________________ 
Contract No.	


2].]3 
/	 14-23-090—


OPERATOR 'S MONTHLY VOUCHER	 For Month of	 _19o1	 Contract Amount	 $
50 -	


Gov't. Participation °' __ $ 


Operator's Name	 Shasta_inPr _ ChiniC11_COmfly 	 Mineral(s)	 ________________ 
Address	 26_South_M?in_S4 ' c+. 1._Spit._Lake_City,,_Utah	 __________ 


• EXTRA_COPY 
COST CATEGORIES


_______________________________ 
FOR OPERATOR'S USE


______ 


FO GOVERNMENÔ_APP R/ALONLY 


- r, y 415ht g 	 QTt1O I	 b1EWL	 JDA' MONTHLY 
TOTAL


PREVIOUSLY 
REPORTED


TOTALS TO 
DATE


MONTHL' 
TOTAL 


•	 . 


(1)	 ':::ez:::r::s: 


Bulldozing 


Drifting 


Crosscutting ..............................


Drilling	 .....................................


.................................................


(2) Personal Services: 


Supervision & Technical 


Ou tsi de Consultants	 ...............


Labor.......................................


(3) Operating Mat'l. & Supplies: 


Timber..........................


Explosives	 ....................... 


Pipe	 .................. 


R ail	 .....................................„,•• 
•..Gore•bexe&.................


(4) Operating Equipment: 


Rental.......................................


Purchase...................................


Depreciation	 .............................


(5) Initial Rehab. & Repairs: 


Buildings, Fixtures, etc........


OperatingEquipment ...............


(6) New Buildings, Fixtures, etc. 


(7) Miscellaneous: 


Repairs to Equipment .............


Analytical	 Work	 .......................


Payroll	 Taxes	 .........................


Employ e e ' s Liabilit' Ins........


....	


;;::::::::::::


1,500.00 1,500.00


DATE_flN)A _____ 


r — 7.& 
_______ 


___________ 


.._. 


-	 929._ 
__________ 


. 


___________________ 


___________________ 


____________________ 


___________________ 


_____________ 


_p 


_____________________ 


_____________________ 


_____________________ 


____________________ 


____________________ 


____________________ 


___________________ 


'-


_ 4-ri._5 


__________ 


= 


= 245 
c1L w# 


_______ _____


- 


- __________________
______ ______ 


3 057.30 49,406, 52,463.90
__________ 


357_3
- ________ ________ 


7 _- p - _______ . 
____ .	


.
.


T 


. 
____________


.. 


_________________


. 


.	 - 


___________________


. 


.-


S


-• 


____________ .


_________________ 


____________ ________________ __________________ 


____________ ________________ __________________


___________ ________________ 


____________ _________________ ___________________


___________ ________________ 


____________ ________________ __________________


____________ _________________ 


________ . ____________


___________ 


,.


________________ 


. 


.7C 625.40 664.10 p.. _______ 


_____________


,. 


.•


. . 


-


. 


_____________ __________________


___________________ 


___________________


_________________ 


_____________ __________________ ___________________


_____________ _________________ 


____________


. 


_________________


_____________ _________________ 


____________ _________________


___________________ 


___________________


____________ _________________ 


____________ _________________


____________ _________________ 


____________


. 


-
.


___________________ ____________ 


:


_________________ 


- _


.


___________________
. . _____________ 


____________


_. ___________________ 


.


_


_________________ _ -


____________ 


1741
________________ 


-2, gI43o-
__________________ 


. 2,988.45
___________ 


/71
________________ 


, ä'iV 


_ _54,346.30._57,616.45. ?21i _57 3,270.1
I certify that the above bill is correct and just and that payment therefor has 


not been received.	 . 
Date	


1O/9,C,7 
*	 Shaota_-__ineraisc_Chemical_C 


Per_'A'4-e-'fitie _President_ i


Pursuant to authority vested in me, I certify 
that this account is correct and proper for payme t 


tzzc.—i—) 


$ 1t/^. 
. 
Ignature 


'	 (Authorized Certifying Officer) 


,	 / /	 -, Dote	 -}8,_ ('f	 Vou. No.	 _/_33 -


(SEE OTHER SIDE) 


* When a voucher is sig%çd or receipted in the name of a company or corpoUon, the name of 
the person writing the company or corporate name, as well as the capacity in which he signs, 
must appear. For example: "John Doe Company, per John Smith, Secretary,” or "Tress- 
urer," as thescade may be. 
A willfully false statement or representation to any deparnent or agency of the United	


• any matter within its jurisdicUon is a criminal offense.	 (U.S. Code, Title 18, 
(INSTRUCTIONSONREVERSE)







Date	 I,' 


DateJi8//f" 


O 
Certification by Government Representative: 


I certify that to the best of my knowledge and belief the contractor submitting this voucher is operating an exploration 
project in accordance with the terms of Contract No. gff'


OPERATOR'S MONTHLY REPORT 


The Operator, under an Office of Minerals Explor-
ation contract, is required to report monthly ..tç the. 
Government. The report consists of three parts. 


FIRST, the Operator's Monthly Voucher on MME 
Form 60 listing the project costs incurred and cIimed, 
by the OperatQr is the voucher basis for payment of 
the Government's share of the cOst. 


SECOND, the Operator's Progress Report on MME 
Form 61 is a statistical report ofthe units and cost of 
of work performed under the contract.


THIRD, the Operator's Narrative Report is a'con-
cise description of the work performed, results accom-
plished, and any unusual situations encountered, 
illustrated and supported by engineering-geological 
maps or sketches1 dri!1 3 .hole logs, assay reports, etc., 
as pertinent. 


The Operator submits the original and four copies 
of each of the three sections of this report to the OME 
regional Executive Officer at the end of each month 
during the life of the contract. 


PREPARATION OF OPERATOR'S MONTHLY VOUCHER, MME FORM 60 


After all applicable spaces are filled in, the 
Operator or his agent must sign the certification in the 
lower left corner. Categories (2) through (7) ,apply to 
"Actual Cost" contracts only. 


Under "Fixed' Unit Costs" and Category (1) 
report, (a) the total fixed unit costs of work performed 
under contract provisions for contribution by the Gov-
ernment on a basis of "fixed unit costs"; and (b) the 
claimed costs of work performed on a unit-price basis 
by independent contractors. 


Under Category (2) include the claimed costs of 
all payrolled and invoiced supervisory, technical, and 
labor personnel, except the costs for services applica-
ble to Categories (5) and (6). 


Under Category (3) include the claimed costs of 
all project materials and supplies other than those 
used for work under Categories (5) and (6). 


Under Category (4) report claimed rentals on 
equipment belonging to a third party, claimed payments 
or obligations for payments on the Operator's purchase 
of equipment, and claimed depreciation for the dse of 
Operator-owned equipment. 


Under Categories (5) and (6) include all claimed 
costs - of labor, supervision, technical services, per-
ating materials and supplies, and all other items used 
in (5) the initial rehabilitation and repairs of existiqg 
buildings, fixtures, installations (exclüive of iiiiié 
workings), and operating equipment; and (6) the instal-
lation or construction of new buildings, fixtures, and


Under Category (7) include all miscellaneous 
claimed costs such as repairs (other than initial) and 
mirtenance of , equiprnent, sampling and - analysis, 
travél cómmuni cation, accounting, oifice expenses, 
and the Operator's share of payroll taxes and insurance. 


Except for amounts claimed under "fixed unit 
costs" provisions of the contract, all costs claimed 
in this voucher' must' be supported by documentary 
evidence consisting of: (a) certified copies or tran-
scripts of payrolls which list each employee, wage 
rate, period of employment, gross earnings, itemized 
deductions, and net earnings; (b) original or certified 
copies of invoices, statements of accounts, or purchase 
orders which indicate items of materials or services, 
quantities, unit prices, total charges, and payment 
terms; and (c) certified memoranda of the Operator for 
such items as depreciation of Operator-owned equipment, 
unemployment taxes, and employee's liability insurance. 
The certification may be stated thus, "Certified True 
Copy (o'i Transcript)", followed by the signature of the 
Oertor' or his agen. - One cy of each document 
should accompany the original of this voucher. 


The requirement for submitting documentary evi-
deic6f raTimed costs may be waived by the OME 
regional Executive Officer if he determines that it is 
impracticable for an Operator 'to submit this material.. 
In atiy 'aof rIr of this requirement an "on-site" 
audit.hy. an DME auditor is mandatory prior to payment 
of the final Operator's Monthly Voucher 


fixed 'improvements (exclusive of mine workings). , Do 	 ' 
not report these costs under Categories (2), (3), ' (4), 	 . 
and,	 (7).	 '	 -' '	 .	 .	 '	 INT.DUP'. ,D.C.9- 41.$?9







SEPT.1959	 UNITED STATES • 
DEPARTMENT OF THE INTERIOR 


OFFICE OF MINERALS EXPLORATION 


OPERATOR 'S PROGRESS REPORT	 For Month of OctObel'! ic6i 	 Docket No.	 ' 6078 


Operator's Name_Shasta:	 & ChDiCa1	 Contract No.14-23-090--


OPERATION UNITS


______ FOROPERATOR'S USE FOR GOVERNMENT USE 


UNITS 
THIS 


MONTH


UNITS TO 
DATE


COSTS TO 
DATE


APPROVED 
UNITS THIS 


MONTH


APPROVED 
UNITS TO 
DATE


APPROVED 
COSTS TO 


DATE 


Drifting ..................................._______ ________ ________________ 
Crosscutting .....................'.	 -	 ________	 -- 
Raising ....................................'- 	 _______	 ______________ 
Shafts .................................... 
Winzes	 _______ ________ ________________ 


Other Underground 
Drilling Core Diamond	 _____	 387	 6,641 


Rotary. ............._______ ________ _______________ 
Drilling, Non core Diamond	 ______ _______ ______________ 


Rotary 
Chisn_____ ______ ____________ 
Percussion_______ ________ ________________ 


Miscellaneous ........................._______ ________ 
Fixed Unit Costs 	 _____	 387	 6,641 


Roads and Trails	 ______ _______	 100 


Stripping .........................	 _______ ________ _______________ 
Trenching	 ............................... 
Test Pitting 
Other Surface Work ................ 
Initial	 Rehabilitation	 and	 Repairs	 ...........................................................
Rehabilitation of Mine . Workings ........................................................ 
N e w	 Buildings,	 Fixtures,	 etc	 ...........................................................
Operating Equipment Purchases	 ICQXe	 cze 
AnalyticalWork	 .................................................................................


TOTAL TO DATE (perMME.Form6O)	 ...................................


_______________ 
_______________


___________ ________________ _________________ 


______________ __________ ______________ _______________ 


_______________ ___________ ________________ _________________ 


52,463.9C 
_______________ ___________ _______________ ________________ 


______________ __________ ______________ _______________ 


___________ 


_______________


________ ____________ _____________ 


______________


___________ ________________ _________________ 


2,988.4
__________ ______________ ________________ 


1,500.00
_______ __________ ___________ 


______________
_________ _____________ ______________ 
__________ ______________ ________________ 


-


_______________ 
664.1C


_________________ 
______________ 


_______________ 


57,614.:4


_________________ 


___________ ___________ ____________ 


REMARKS	
S 


(Continueon _back)


REMARKS 


(Continueonback) 


The undersigned company, and the official executing this. certification on its 
behalf, hereby certify that the informationcontained in this report is c6rrectnd 
complete to the best of their knowledge and belief. 


Date	 1O/9/61i__9rator ShastaMinerals.&ChemicalCc 


_____________	 itle	
Preiiden1 


A wil1fu1l 	 false statement or representation to any department or agency of the United States as to any matter within its Jurisdiction is a criminal offense. (U.S. Code, Title 18, Sec. 1001.)


I certify that the information above is 
complete and accurate to the best of my know. 
•ledge and belieL 


______________________ 


T	 7,",4c49' 
9p'rnment	 pres	 ative 


0 
Date	 _ c/


(INSTRUCTIONS ON REVERSE) 







S
	


. 
REMARKS (Cont.)
	


REMARKS (Cont.) 


'5- 
'c'. -	 ''-'-: 


--''1	 •-


INSTRUCTIONS FOR PREPARING OPERATOR'S PROGRESS REPORT, 
MME FORM 61 


5: 


This report is the second of the three parts of the Opera-
tor's Monthly Report. Submit the original and four copies. 


The cost for each operation should be the total of all• 
claimed costs attributable to that type of work with two excep-
tions, namely—operating equipment purchased and analytical 
work which are stated separately. For example, drifting costs 
should be the total of all costs chargeable to drifting including 
supervision, technical services, timbering (if any), etc. Similarly, 
drilling costs should include the cost of cementing, reaming, 
core boxes, etc. This procedure of distribution holds whether 
the contract was written on an actual cost or a unit cost basis, 
or some combination of the two. Distribute the cost of such 
general items as supervision, equipment rented, etc. according 
to relative footages or on some other conventional basis. The item 
"Initial Rehabilitation , and Repairs" c , vers all rehabilitation 
and br repairs dtinr'th'ã'fl the" rehab 1ilitation of" mine workings. 


The item titled "Drilling, Non-core Percussion" includes 
all drilling performed with wagon, j'k-haifimt, stoper and mount-
ed drills. The several items labelled "Other" are provided to 
take care of particular exploration operations not specified on 
this form.


INT.DUP. .D.C.59— t.5-?7
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x )J I3RANCH OFFICE 


1)1llllJLUhI5	 CiN1!	 )
pIorN'x 


V 	
V S PC) A A N C 


CONTRACTORS - ENGINEERS - GEOLOGISTS
Dr NV FR 


SA(AMF'NTO 


GeneriI	 Offices
ST	 LO	 'S 


1321	 South Mr	 Street	 P. 0. Box 58	 H U	 7-7595 
(After July I,	 I 960,	 1624 Poneer Road 


SALT	 LAKE	 CITY	 10,	 UTAH 


INVOICE DATE 11/1/61 
ORDER NUMBER 


INVOICE NUMBER: 4 
1i)c,2 CONTRACT. 


TERMS t 10	 a 
LOCATION Cty CaUfr 


cxxi 5	 1b7 
170	 .-	 0	 :.	 30 
500 


Cntin	 . 24 


lb 3'ICk9 Liit	 431t H	 00 


3 


EO11	 . 19b , k	 V 


2)0 300 H 
300	 . .9 
5(X)	 . 530 30 


AX 53O 716 I


tti1tt4 for yt*t b' i1t Lk	 8


TO
	


FOOT A IOTAL 


790 
7) 
2q30
	


56JL020 


O00 


cI75 


83O
	


330U
go7o 
790
	


10Oo0 
O30 


760
	


113&O 


7o55O 


di'aiLt	 Cci1 C 
26 th 
1t Lc Citr0 







.	 . 


Jfl COPP AE 
cket b. Qe6078 Contra@t oo 1423cTO93c21i3 


Jeriod Coei Ju1 L 1961 


onth Hole Date Date Drill ?otae Depth Footage Saon 
ported Started Finished Shifts rted of H©1 for	 th TotLl ___ 


AREA III 


July l 7/12/61 32 604 604 604 604 


Aiiigust KCOO1 8/3/61 6 108 712 
K2 8/4/61 8/25/61 32 625 625 
!CC3 8/25/61 II


___ 1150 1,754 1,754 


Spt0 KC-3 9/5/61 4 61 478 
KC4 9/6/61 9/19/61 17 488 488 
K5 9/21/61


30 716 2,470 2,470 


Oot KC.5 25 387 387 2,857 2,857







0	


.


	


. 


DLM0iD DRILLING S{.&STh MINERALS & CH)MICAL COMPM4Y 


AREA TOTAL$ 


Docket. Ne0 0?&-6O7S	 Contract No 0 )23O9O2ii3 


Cobid Total 
iou	 DriLLing 2Db20 


Month Art Hoig Depth QME Cchind 
tcct hTt Tot1 


July Ii AS4I 120) 
III XCi 6Oi) 724 3344 


August II AS—il 553 433) 
A-12 140) 


III iCC—i 712 
KC2 625 625) 
cC .3 417)


1723 5,067 


3eptenier I AS-12 ii 471) 
C3 L.7 ol) 


c-
ib7)


1137 625L 


October III KC5 37 7







KC5	 See NL	 S ica1Coa 
c h i 86°328 E 


Type DTliL	 dre1ine Dto CottJJ/_?L6.i


C7 _:._..p,__.__._____ 


- 


Ord C 
it Sz&JiXBL_AX ..	 GEOLOGIC LOG	 L - = === = -	 --- -"- -	 - -"	 --	 _____ 


FtOM_J__TO	 TYPE [fROCK DESCUPTION, ALTtTIOW APD MARKS 	 ________________	
't c"	 DEPT? 


- - ________1 I	 --- -_--- -rH --0	 :	 •	 Overburden0 No core to +9 feet	 . --------------.-- ..--- -.-.-.-------- —H--•--------------------	 —a---.-
__


	


	 oacreteto dens	 rh '1.te or hr Prd	 ra	 fra	 Li12mD Some nonporphyritic fraents0 Agglomerate hor1on0 Moderately 
___	 ______________	 --------- -. 4.- 4-4f 


___	
I 121___	 ___ 


___ 
t67	 LightgTee&w	 ±--+---


2Z	 - 
- 5 ____ ___	 mMod era t e_to_deneel 	 jitthersts1esstEa	 ..	 Li h jJ 


I	 greenishgray0 Si1i'cified 0 Becomes splotchy 9 then banded 0 Fragentai	 .-


	


......-- f.	 then--


porphyrj below diabase0 bplotchy 0 ?iedium to it0 gay0 2% suiZ.Ld80 .......- _-_-_	 _ 2_..	 --	 . . -.	 ,	 ..	 ...	 •. .	 . "'-''-"-'-	 ).i)o _______ ________ ________ .çr. fl 
Gradual color change 0 Becomes splotchy 0 Dark green & white after	 O8 --—	


!


. 
..L.. 


— - - - ______ 
I	 I Intense silicification after 4 50 causes uniform light gray 


-	 —
coqr 0 - 


.-----. ....	 .. - 
iJ] %434e L -


Becomes very light gray at 5OO	 Increased silicification0
________ - -	 S	 ! 


-. -.---	 titC±at±nrcrep3	 _R_trumes_thrrc green by550 - __- - - _ 
-' __	 ______ __







I -- I
- 


____


rz 


___ 


--- .


__ 


__ 


_::: ___ ___ 


- I
3IAS1A GOUNjY, CL	 OIA 


DIAIQt4D	 OftiLL e4OLtS CO1PLfTEr? 


I DAOt1D	 ftL NOLS	 1	 PftOC9 


AL—F1 


____ ____ 


Ig 


-	 -I -__ _ __


I


___


0 


__


I	 00	 200 


__


O0	 00











. 


Any reclaim for items deducted	 Suspensióninade by: 
must be supported by the original of. 
this statement and submitted to the 
office shown above.	 _____________________________ 


Signature 


0p4 . hetto* 
Acting OuteR, Accounting Unit 


Title


716S







\, 


-, I	 (/T 


SHASTA Minerak & CheiilcaI COMPAPIY \\ 
826 duh MainjStreet	 \	 - 612 000LY BUILPV7*4GJ 	 : .\ 


SALT LAKE CIT 1UAH
c 


November 17, l9l 
-	 •- •: 


Mr. Glenn G. Gentry 
Act5n Field Ot'f'icer, OME 
Region TI 
555 Battery Street 
San Franciao 11, California 


e: Docket No. OME . 6O78 (COpperZinc 
Shasta Minerala Cbeical Compaily 
Balak11a Mine 
Shasta Cowity, Caiifotnia 
Contract No. IdmEi13 


Dear Mr, Gentry: 


fluring th month of October 1961, diamotd drilling proceeded accord-
ing to søhedui In Area	 .- -:-


KC5 had reached a depth f . 554 -f,t at the end of. the laat shift Ofl-
October 31, 1961. Thia hole wa completed to a depth of 564 teet 
on November 1, 196. Noaive 5ulfidea were encountered, 


anciosed are Boyles Bz'o. statement ?Or the month of October, tabular 
sww*aion of dril1izg doxte to date, and sketch maps showing diamond 
drill hole locetion.


Very truly your'm, 


SITASTA MINLRALS & CHEMXCAL Ca. 


. L. 5okèr 
'esident 


nch
\ L; 


Encl. 


•	 .	 .	 .	 -	 -	 \..	 - 


L, 


L











:	 ..	 ,	 :	 •'•	 '. .	 .	 .	 .	 ,	 .	 :	 •	
:	 '	 •	 :	 . 


.	 •,	 .'	 .	 1	 I 	 • .	 -	 .	 , 	
\S 


J	 /	 J EXTRA	
&44 


.	 : SHASTA Minerak & Chemical OM A ..	 =,:o. f P0 	
. :: 


26 Sóuth Main Stzeeè''	 DNOV6 .	 '	 64$M4I4I	 .	 '., 7DAJTE	
1NITflr?	 •: LJ	 ' 


SALT LAKE CITY 1 UTAH	 t -	 ,	 '	 . 


October' Ii, 191	 / \	 á:: j 


	


Mr • Glenn G. Gentry	 A4) oActing Field Oi'f!isr, OME 
R*gion XI 
S5S Battery Street 
San Frsacjsco 11, California 


Re: Docket 1o. OMI ..6O7Ø (Cqpper.Zinc) 
Shasta )ttnez'als & C1eica1 Coepauy 
balakiala Mine 
Shasta County, California 
Contract No. 1da.I2113 


Dear Mr. Gentryt 


During the eonth of S*ptesiber [961, diazond drilling proceeded accord.. 
Lug to schedule in Area XX end Area III. 
AS. 3.2 was coepleted to a depth of 611 feet on $epteaber 20, 1961. No 
aaas4ve sulthles *.era encountered. tIre co*pleUon of A812 finishes


	


the current drilling .progr*i in Area fl. 	 .• 


KC.3 was coi*pleted to a depth of 478 feet on Septoiiber S, 1963.. KC ..4 was atated at 1oation 111.9 Septesber 6., 1963., an 1 was co*.. 
plated to a depth of 488 feet on Septeaber 19, 1961. No **aaicre 
sulfides were encountered in eithør of thea. holes, KC-5 was started 
at loaUoi 111 . 8 Septe*ber 21, 1963., and had reached a depth of 167 
feet at th. end of the last shift on Septeaber' 30, 1961. 


Pl*aee note that we have brought our core box oat up to date on both 
the Operators Progress Report and the Opexators )conthly Voucher. 
Enclosed are vouchers for costs incurred. abu1ar suasations of 
drilling done to date and *ketcb eape showing diaiond drill hole 1oa. 
tioni are also sncloid.


1Vø* truly tOura,	 . 


ShASTA MINERALS 5v CHEMICAL CO. 


President
/ .	
/ / / 


..•,:.:	 .:	
..


A







S	 S 
SPT 1959	


.UNITESTATES	 5 
DEPARTMENT OF THE INTERIOR	 ' 


OFFICE OF' MINERALS EXPLORATION.. 	
Docket No.	 ,	 . 
Contract No. 


14-23-090— 2113 
OPERATOR 'S MONTHLY VOUCHER	 For Month of	 teinber, 1961	 ' Contract Amount	 $ 


Gov't. Partiàipation ''	 50	 $ 


Operator ' s Name	 shasta t4ineia1s & Chice3.	 '	 Mineral(s) 


Address	 026 S. Main Street, Lalt Lake City 1 Utah 


COST CATEGORIES


FOR OPERATOR'S USE...................FOR GOVERNMENT APPROVAL ONLY 


MONTHLY 
TOTAL


PREVIOUSLY 
REPORTED.


TOTALS TO 
,DATE


MONTHLY 
-TOTAL


PREVIOUSLY 
REPORTED .'


TOTALS TO 
DATE	 - 


Fixed Unit Costs and	 ' 


(1) Independent Contracts: 


-	 Bulldozing...............,, 	..


Drifting. 


Crosscutting 


Drilling 


(2) Personal Services: 


Supervision & Technical 


Outside Consultants	 ...............


Labor .......................................


(3) Operating Mat'l 	 & Supplies: 


Ti mber	 .....................


E xplosives	 .......................... 


Pip e 	 ........................ 


R ail	 .........................................


Cor# bQ 


(4) Operating Equipment 


Rental .......................................


Purchase	 .................................. 


Depreciation	 ............................ 


(5) Initial Rehab. & Repairs: 


Building s ,	 Fixtures, etc.........


Operating Equipment 


(6) New Buildings, Fixtures, etc. 


(7) Miscellaneous: 


Repairs to Equipment ........... 


A nalytical	 Work	 .......................


Payroll. Taxes 


'Employee's-Liability Ins........


FXed Unit Costs 


TOTALS	 IC


' 
. 


1500•ø0


.


1,500.00 -__. / ^'OÔ_(70 , h h00 .0 ô 


p	 _gJ/ 


,.- . - - -


____________________ 


-	 - 


___________________ 


gVc, 


_____________________ 


____________________ 
____________________ 


.	 '	 - 


-	 - 


_____________________ 


.


____________________ 


.	 c'IP 3' 


'J 7 


_______
- 
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534.1
_________________ 


2,280.15
___________________ 


2,81430
____________ 


9,r
_________________ 
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,36-i,8 494.-4 . 54330:, /17.27 a93 
-	 I certify that the above bill is correct and just and that payment therefor has 


not been received.	 ' 
Date 10/5/61	 * P yee .hasta Mm	 -äls. :&:.'ChCa1 Co. 


Pe"<	 '	 itie	 .eaident	 '	 .


Pursuant to authority vested in me, I certify 
that this account is correct and proper for payment 
in the amount ofi 


.	 _______ 


-	 -	 - 
.	 --	 '	 .	 - Ignature


'	 (Authorized Certifying Officer) 
j ,/ I 


Dote /	 You No	 -'	 -. 
'(SEE OTHER SIDE) 


- * When a voucher is si 	 ed or receipted in the name of a company or corporation, the name of 
'-the person writing the company or corporate name, as well as the capacity in which he signs, 
must appear, For example: "John Doe Company, per John Smith, Secretary," or "Tress.. 
urer," as the:cade may be. 
A willfully false statement or representation to any department or agency of the United 
States as to any matter within its Jurisdiction is a criminal offense. 	 (U.S. Code, Title 18, 
Sec. 1001.)


(INSTRUCTIONS ON REVERSE) 	 -







'S	 I.',, 
•	


C" 


Certification by Government Repre Sen tati ye: 


I certify tInt to the best of my knowledge and belief the cqntractor submitting this voucher is operating an exploration 
project in accordance with the terms of Contract No. 	 '//J 


'Ti	 2'V DateZ' '— / 


Approa by OME Execdikdöfficer or, 4nate:	 '	 '::: 
Signatu!_	 jL%'-'	 Date	 '^r3'_ 1 


OPERATOR'S MONTHLY REPORT 


The Operator, under an Office of Minerals Explor-
ation contract, is required to report monthly to the 
Government. The report consists of .three parts. 


FIRST, the Operator's Monthly Voucher on MME 
Form 60 'listing the project costs incurred: and claim,ed 
by the Operator i's the voucher basis for payment of 
the Government's share of the cost. 


SECOND, the Operator's Progress Report on MME 
Form 61 is a statistical report of the units and cost of 
of work performed under the contract.


THIRD, the Operator's Narrative Report is a'con-
cise description of the work performed, results accom-
plished, and any unusual situations encountered, 
illustrated and supported by engineering-geological 
maps or sketches, drill hole logs, assay reports, etc.,, 
as pertinent. 


The Operator submits the original and four copies 
of each of the three sections of this report to the OME 
regional Executive Officer at the end of each month 
during the life of -the contract. 


PREPARATION OF OPERATOR'S MONTHLY VOUCHER, MME FORM 60 ' ' :' 


After all applicable spaces are filled in, the 
Operator or his agent must sign the certification in the 
lower left corner. Categories (2) through (7) apply to 
"Actual Cost" contracts only. 


Under "Fixed' Unit Costs" and Category (1) 
report, (a) the total fixed unit costs of work performed 
under contract provisions for contribution by the Gov-
ernment on a basis of "fixed unit costs"; and (b) the 
claimed costs of work performed on a unit-price basis 
by independent contractors. 


Under Category (2) include the claimed costs 'of' 
all payrolled and invoiced supervisory, technical, and 
labor personnel, except the costs for services applica. 
ble to Categories (5) and (6). 


Under Category (3) include the claimed costs of 
all project materials , and supplies other than those 
used for work under Categories (5) and (6). 


Under Category' (4) report claimed rentals on 
equipment belonging to a third party, claimed payments 
or obligations for payments on the Operator's purchase 
of equipment, and claimed depreciation for the use of 
Operator-owned equipment. 


Under Categories (5) and (6) ' include all claimed 
costs of labor, supervision,' technical 'services, oper-. 
ating materials and supplies, and all other items used 
in (5) the initial rehabilitation and repairs of xistingy 
buildings, fixtures, installations (exclusive of mine' 
workings), and operating equipment; and (6) the instal-
lation or construction of new buildings, fixtures, and 
fixed 'improvements (exclusive of mine workings). , Do 
not report these costs under Categories (2), (3), (4), 
and (7).


Under Category (7) include all miscellaneous 
claimed costs such as repairs (other than initial) and 
maintenance of equipment, sampling and analysis, 
travel, communicatin,' accounting, office éxpies, 
and the Operator's share of payroll taxes and insurance. 


Except for amounts claimed under "fixed unit 
costs" provisions of the contract, all costs claimed 
in this voucher' must be supported by documentary 
evidence consisting. o€ (a) certified copies or tran-
scripts of payrolls which list each employee, wage 
rate, period of employment, gross earnings, itemized 
deductions, and net earnings; (b) original or certified 
copies of invoices, statements of accounts, or purchase 
orders , which indicate items of materials or services, 
quantities, unit prices, total charges, and payment 
terms; and (c) certified memoranda: of the Operator for 
such items as depreciation of Operator-owned equipment, 
unemployment taxes, and employee's liability insurance. 
The certification may be stated thus, "Certified True 
Copy (or Transcript)", .followed by The signature, of the 
Operatdr or t his, agdnt.' One cop of each docnent 
should accompany the original of this voucher. 


The requirement for submitting documentary evi-
- dence of claimed costs may be waived by the OME 


regional Executive Officer' if he determines that it is 
impracticable -for an OPerator to subrit this material. 
In any' case of waiver of this requirement an"ori-site" 
audit by'anOME'auditor is mandatory prior to payment' 
of the final Operator's Monthly Voucher. 


INT.DUP. ,D.C.9- 415?2







•	 . 


MMEFRM6'I	 UNITEb STATES 
D PARTMENT OF THE INTER R 


OFFICE OF MINERALS EXPLORATION 


OPERATOR'S PROGRESS REPORT	 For Month of irth ,	 Docket ____________ 


Operator's Narn.e T t i:s	 Contract No. 14-23-090--_ 


OPERATION UNITS


FOR OPERATOR'S USE FOR GOVERNMENT USE 


NtTS 
THIS 


MONTH


UNITS TO 
DATE


COSTS TO 
DATE


APPROVED 
UNITS THIS 


MONTH


APPROVED 
UNITS TO 
DATE


APPROVED 
COSTS TO 


DATE 


Drifting .................................. 
Crosscutting .......................... 
Raising ................................... 
Shafts ........................_______ ________ ________________ 
Winzes	 .................................. 
OtherUnderground ..................______ 	 _______	 ______________ 


Et	 /, 
Drilling, Core-Diamond ...........______ 


Rotary ............. 
Drilling, Non-core-Diamond.... 


Rotary...... 
Chisn..........._____ ______ ____________ 
Percussion 


Miscellaneous ........................ 


. 
z$t Cot	 ____ ____ _________ 


Roads and Trails .................... 
Stripping ................................ 
Trenching	 .............................. 
Test Pitting	 .......................... 
OtherSurface Work ........_______ ________ ________________ 
Initial	 Rehabilitation 	 and	 Repairs	 .................................................... 
Rehabilitation of Mine	 Workings ........................................................ 
New Buildings	 Fixtures	 etc.	 ................................................. 
Operating Equipment Purchases	 .............................. 
AnalyticalWork	 .................................................................................


TOTAL TO DATE (per MME. Form 60)	 ..................................


___________ _______________ _________________ _______________


__________ ______________ _______________ ______________ 
•1T	 f\


________ ___________ _____________ ____________


______ _________ _________ _________ 


_______________ ___________ ________________ 


______________
_________________-_______________ 


REMARKS 


(Continue on back)


REMARKS 


(Continue on back) 


The undersigned company, and the official executing this.certification on its 
behalf, hereby certify that the information contained in this report is correct and 
complete to the best of their knowledge and belief. 


A wi11full	 false statementr representation to any department or agency of the United States 
as to any matter within its Jurisdiction is a criminal offense. (U.S. Code, Title 18, Sec. 1001.)


I certify that the information above is 
complete and accurate to the best of my know-
ledge and belieL


_____ 


1'er9men	 pre	 tat ye 
I


______________________ 


Date	 7


(INSTRUCTIONS ON REVERSE) 







INSTRUCTIONS FOR PREPARING OPERATOR'S PROGRESS REPORT,. 
MME FORM 61 


This report is the second of the three parts of the Opera-
tor's Monthly Report. Submit the original nd four copies. 


The cost for each operation should be the total of all 
claimed costs attributable to that type of work with two excep-
tions, namely—operating equipment purchased and analytical 
work which are stated separately. For example, drifting costs 
should be the total of all costs chargeable to drifting including 
supervision, technical services, timbering (if any), etc. Similarly, 


• drilling costs should include the cost of cementing, reaming, 
core boxes, etc. This procedure of distribution holds whether 
the contract was written on an actual cost or a unit cost basis, 
or some combination of the two. Distribute the cost of such 


• general items as supervision, equipment rented 1 etc. according 
to relative footages or on some other conventidnal basis. The item 
"Initial Rehabilitation and Repairs" covers all rehabilitation 
and/or repairs other than the rehabilitation of mine workings. 


The item titled ttDrilling Non-core Percussion" includes 
all dr\illing performed with wagon, jack-hammer, stoper and mount-
ed drills. The several items labelled "Other" are provided to 
take care of particular exploration operations not specified on 
this form


INT.DUF..,D.C.9.. 	 1-V.7
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UNITED STATES 
PARTI€NT OF• TIlE INTERIOR 


	


Office of the Secretary	 S 


Accounting Unit 


	


Washington	 ' 


•	 ADMINISTRATIV'SUSPENSION STATEMENT 


N	 dAdd	 fPaèe' ShatsNtxale&ChdcalCoi*y amean	 resso	
y . • 26So.Mathstreet	 ' 


-	 Salt Lalcø City 3, Utah 


Mount Claimed:'	 Differencs (Explained Below) 	 Amcunt Approved 
]O,2??.27 


tO,361.8	 ehje	 3•vt. Part. $O 


Bu. Voucher No,,	 Payee's Invoice No. 	 ,	 Period 
, j3	 '	 Septeiaber 1963 


	


EXPLANATION	 ' 


Aniotmt billed for core boxe 


Anioutit Uoved	 _____ 


Differenes 


Invoices total 01*11 $36582 


Any reclaim for items deducted • Suspenslon'made by:


	


must be supported by the original of • ' •, 	 5 	
5 '• 


this statement and submitted to the	 '	 '	 5 5


	 '• S 


office shown above.	 -
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FROM	 TO	 FT0	 TYPE ROCK DESCRIPTION, ALTERATION AND REMARKS 	 --jJ I	 I TO CORE	 UFI11 


3L) Weathered zone--No core. 
t--- 


7"	 4B	 1-3
-	 -.---.-


Noderate to dense 13 mm rhyo.rp9rphy•Fras in part. FeOx.	 - - - 
I, 


tl-2	 h9erate 1-2i	 ho.porphy	 Strong'y pxi.to 61+.O	 vhje bleacb. 
aiter.below o'-i.ui'henocry.ecome siigrit 	 o sparse 64-i.	 sr.to	 d.


t• 
i-± 4 de (i	 62-Bk.5 
Below 84.5 r ck is mod.	 to dense l-1)nir ryo1.orpkry. ,


, 


1D Light E-reen.	 Fraienta1:Frag. and riatrix same. 	 : 
-	 -


1 Fault11+1.4-11+1.7and156.2-157.1 	 __ 
_I72.5	 _____	 ____ 


__________	
$	 -P t-_t-


Becomes_quite darkgreen. 
Dark_green nn	 rpHyr±tc rhyo1ito Intrtsive (?)	 —	 - -a---' 


I_1-2M"-D-ark
I
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non-frag.Some slight silicifi.4" ol non_porphy.intrusiV€(?219
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- 
—
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I
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35
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;
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335
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i-)rnm. Finely xraehtai. • pnenocry. are rnoaerate 
18" of intrusive diabase at 379 	 ________________________________________________ 


-_ ___________Rock_very_11_in_co1or,a1)st_white,_to b ,E'comesyell.green
below Lf1i. S'ight silicfi.to 227. Ch1oritz	 227-26.


' Becomes crushed, brecciated, and granulitic at 339.5 Lheur.mo'rê •'.' 


ntense_at_51.L'g.'ault_zone_1+51_1+81.Sev.rg.faU1tS_with_ersh _ I 


& sheared areas	 in	 beteefl.	
----• 


1+98 Beconesdarker.Thefl 1iht greenis-a.FrPg.0 


495	 521	 I	 1-2	 L Dark greenish_gray,Frag. r (d.l_?m	 r}'yolite norphyry. 


1-mm	 P Silicified,	 fragmental, snre 1-mm rhyolite porphyry. 	 T	 : 


_____________
Fault zone 51+1+_547.4	 ut of diabase intrusive along fault 


_______________________________________ - •- — — _______________________________________ - -	 __
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GEOLOGIC LOG
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TO 
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-
-ROCK DESCRIPTION. ALTERATION AND REMARKS - 	


MITALUZ1TION	
T	 SECTION 


Silicified	 frag. 1mm rhyo. porphy. chioritic splotches. 
LarEe fau1	 with_6"of_gougat 638. 


-	 _______	 _______	 _________	 Contact at 63 


____ ____ 
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____ ____ 
NP
-
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_


____ 
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HoleNo.. }1	 SheetNo._1	 CULi2AY 
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Type DrilL1' r)n-wire1 me Dote Completed/L61 


Bit Size.	 GEOLOGIC LOG 
FROM	 TO	 IZÔRF TYPE	 ROCK DESCRIPTION, ALTERATION AND REMARKS


Collar Ekvotion 36ti 
TotalFootage_ b255 - 
Overall Core Recovery..... - 
Logged By.LIi__.__. 


MITAWZATION	 ANGLE - 
I	 I	 I	 TOCORESECTION D 


______-'


0-130 Rock Bit. No Cor&0 


to dense 1-3 rnr_rhjo.peroy. bleached white.	 t	 J 


175	 Bleached diabase di1e 1 L 2_l8. Series of slips from 150-180 	 I 


l7 ' 1-2b-Y Sparse to noderate, bleachea, 1-2mnrhyo.poroy. ragmenta1 
2l7	 • 


217	 ISi Silicified slight to sparse lm frag. rhyo. port:yry. 
_ j Fault zones 231-233 and 237._2I+L+ 


MDI _____________________________________________________ 
Becomes moderate to dense l-2mi rhyo.porrLy.fror 3•1 t 219. 


Sl-SP Strongly Silicified, s1iLt to sparse, fragmental 1mm rhyolite 
Poryry.


t	 .	 .	 t 


__ __ __ ____-__--	 :: 
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-. 


4. Increasing chlorite and eridote. ock green and splotchy.
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Bit Size..	 ' BX	 -	 GEOLOGIC LOG 
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CoUor Elevation... 	 - 
Total Footage..7_ 
Overall Core Recovery_ - 
Logged By.WJJB.L. 


1	 METALLIZATIOM	 AP4GLI 
I	 I	 I	 1rocou SECTION DIPTH 


I 	 I 


--•------------- -:


Rock Bit-Io Core 


10. 


	


iCC	 1-5 1:	 Weathered, frag.mod. 1)mm ryo.porn!yry, Fault ;one 
105-116.6 1 foot of quartz at 1.12.5 
Fault at 121.5 Breccia 123_12 1 .5 Gouge 12 5 -.126.Brec ]39.5-140. 


.4	 __________ 


	


165	 Moderateto dense l-2mt rhyolite porphyry.Fault zone 171.5-183:. 


	


2JO	 1-2D _Fault_186 _to_200 


	


?0O	 1mm EI-	 Sparse to mod.lrnn rhyo.porpry.Greenlsh, fragmental. 
Fault with gouge & breccia 22 8_2 3 L. .Breccia silicified. 


............. ................- Increus.fra.1are_chlorite_splotches,_epidote. 
Very siflcious, greenish, fragmental 


Dk.greenisH-ray diabase dike 282-286.6 
300	 . crnih finel'.' fraentR1, very Rilfifie 


300	 Eod._to_sense_-2_rhyo.torthy._1-3mm__300-310_Fault_with_gouge 
'	 & breccia 30)-30',. Bleabhea white b1ow fault. 


Fault zone 326-35+. Diabase dike 33k to 335. 


	


-	 --	 .PriIeiTT	 co_i	 Ii1 41 f4 c(1...i-P IJi'i*	 .	 --. 
6" o lO,. f'riteat 3 j u. pyritization generaily in excess d	 ;:,	 - - 
1-2 % 1ro	 3o5—. i4jb.	 :	 :: 


__	 ______	 A 


soact.i'eextr 


Sulfide for 1 inch et 420. 


H --.-.-----+-.---_-.._.. 4_.. *	 xtree	 sj1jcjfie	 . 
Vite, bleached, softer not silicified0 


_________________	 Faint green hue ozsibiy___some epidote.	 _____________________	 : 
End of Hole at 78°	 ____ _______ _________________ 


.___________







N SheetNo.1__	 kS	 ColkrEvotion -. 
E Date Starte& 9/6/(1	 -____	 ___________	 Total Footage__±td7!.5 


rill Diarnond-wirel me	 Date C	 pletet_9J1 9/61	 Overall Core Recove__._ 
___	 x,	 x GEOLOGIC LOG	 Logged By_ 


TO	 TYPE ROCK DESCRIPTION ALTERATION AND REMARKS 


TL0	 i____________ s	 I -	
; 


-


____ 


____	 1	 1od. to densel-3 mm, fragi 	 rhyo.porohy. Heavil y weathered. 1-3 ID	 Blea.Becomes non-fragm.at o.L1.Gray to dirty white color. ( 
I $ Becomes fragmental in patches after 95. _____ - -100 ___!-	 —1— 


I


-- 
Shear zone 12k-129.


- 


151 Some nonporphy.frag. Matrix 	 s moderate to dense 1-3mm ______ 
- .150 


a
t l- Darse tO mOa,lZmrn ThyQ,p9rDy.S1igTht	 o si,arse 151-159.Yrag 


lh patches.I!atrix grantUltic i?1 spOts.	 i - •
Steer fault at 190. Gouge & breccia.No Change in rock t yp e	 . 


____ ________________-	 fl1OW I 200-


h4	 Becomes darker	 reen at 205. Phenocryst frequenc, increases. ____ 
____ c1_ojoalongintrusivecontact _at235.Dk.green


250_-
____ Light green moderate to dense 1-2 mm rhyolite porphyry 	 . -'f. ., 


Fiut at 2€J.	 " of d1.grgy gouge.Dk.green diabase below I	 to 2bb.	 below auit	 tocr:	 iritru. Same as above	 ault _____ __________
Rock becomes darker green. Distinctly fragmental. - . 
6 inches of dark greendiabaseat'+i.	 ___: _ 


1 4nci of goure at 37u._7 Slit c'_angeinrocktype1oiu1t4T 


___
od.l-2m	 rnvo.nor	 .L1.ye1.--1a\.Fairt1y fragriental.Slig. 


_____ - silicified.Iost	 1oc?.arc_silicifiedfeIdsars,. - _____ 
Rock becomes liht L:ray. 
1	 icz	 of 'oe & breccia 'it	 +33.	 diabee	 intrusive 1+3 )_43.	 I


e.ocrst iregurxc;	 4. L1.ren srarse to moa.i-2mm rhvo.porphy.Frag.Steep fault 


	


zone 2b3-27o.Goue & Breccia, sheared and broken0	 :	 : 
____________ Rock_below_fault_exactly_the_ame _RhnvP 	 - 


	


End of hole is 4875	 :	
-	 500 
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SQL 


ADD 


CITY


- COLLECT	 DATE SHIPPED OR DELD. '7Jf ó- t - 


ONE EMPIRE 3-2661 
INVOICE NO. 0 c; 3	


TELEPH 


SALESMAN /3	 ______ 
DATE	 ___ 


XON & COMPANY TERMS D L7'4Q ? 97 &?1 :iL# PAPER AND PAPER PRODUCTS 
YOUR ORDER No.


	


	 159 WEST THIRD SOUTH STREET 
SALT LAKE CITY, UTAH 


REQN. No. LI	 DELIVER TO 


QUANTITY ORDERED QUANTITY 
SHIPPED D E S C R I P T I 0 N NET WT. UNIT PRICE AMOUNT CTNS TOTAL COUNT


€' Al 
2 - ____


_________________ 


/ P/
____ 


_____ _____ 


_


_


__________=__ ____


__ri 
SUB TOTAL	 -	 -	 _______ 


STATE SALESTAX-


SHIPPING CHARGES 


TOTAL	 -	 -	 .







TxeHasL EMPt 3-2661 DELIVERY INSiRL)c\5 
N x . 


DAr 1 	 '1 


TERMS	
)	 , /


V DIXON & COMPANY 
N4	 P(R PIIOO(JC?I 


You OoR No.
TWSD	 1fl14 i,LT 
t	 ITY IITNI	 V 


Ru. N 


ri /


77' OLD TOd Z4714 L 4 
JJ	 . ADOSS


I 
V 	 Cj?y


/./
/


L,	 i'	 -	 -	 4	 / '	 V ii4 , 
4W VIA I - 


CYNS_
O


-- DESCRIPTION YWT. UNIT ,.irn _ 


I ______- - ,J /7 96) ___ 


$ _____
---4 


___ / IC$ c2 _ ___ __ - V ________ -
'LL	 2&


___


•	 1k;_ YAi	 ______ 
- I__.'_	 ___V - V 


.4VVV	 -	 VVV 
72? _O'	 ___ — 3 - 


JR TOTAL. •V - 	 V 
ATI AL T.X - - 


OkJ'GINAL INVOICE	 __ 
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S • 
UNITED STATES. 


DEPARTMENT OF TIlE INTERIOR 
Office of the Secretary 


Accounting Unit 
Washington 


ADMINISTRATIV ' SUSPENSION STATEMENT 
'Shasta Mtnerde & Ohemica3 Company 
826 So4ain $treet 


tT.... .._3 A33......	 _.g tiuug e	 VI. r.y; Sa1t L*k* City ,lj. Ut&b	 •' V. 


V 	 \ 


Mount Claimed: : 	 Differencs (Explained Below)	 Amount Approved 


1423.12 *	 \	 6,983.96 


Bu. Voucher No.	 Payee's Invoice No.	 Period 
Contract No. 2113	 Auueti91 


________________________________________________	 V..	 V 	 , ...... . 


H	
V 	


EXPLANATION	 V 


Allowed through . August l963,	 .	 V 	 ' 


Bulldozirtg	 bra. l5.00	 $1JOO,00 


Drilling 5,06? ft. ?.9O (iriaxiiu.) .	 ,	 39,i9,7(J * 


incdenta 'Allowance ,O6? ft	 228015 


Cor. boxes '. ]?ø 1(O	 ,	 ,


	


V 	 143,W9.93 


•Involcà submitted for August 1961 for '112 fe*t of drilling ItX*t*Uqcots 
was ]348,58. This item is an actual cost baste (not to exceed 7.9O) the 
lanaunt you paid j all thit can be 'allowed. ,' 


Any reclaim, for items 'deducted . Suspension'made byr' ' 
must be supported by the original of. 
this statement and submitted to the	 '	 . V ' '	 ' '. ' 


office shown above.	 . ' .	 . ' V ' 


V 	 ' 	
: 	 ' 	 ' 	 ' '


	 5iflatUt'e 
Opal A. Shelton 


Assistant Chief, Accounting Unit 
Title


Th165







. 	 . 	 . 	 .,.. 	 . 	 . 	 . 	 . 	 . .	 . I 
c\	 SHASTA Minerals & Chemical COMPANY ,	 ( \\	 .	 .	 .	 '.	 .	 \J/l 4/ 	 ! ,7'	 . •	 • 


612 000LY BUILDING	 -" /	 / 
SALT LAKE CITY 1 UTAH	


(	


, /	
/ 


September 18, 1961
\	 ('_ 


Mr. Glenn G. Gentry 
Acting Field Officer, OME 
Region XX 
5$5 Battery Street 
San Francisco 11, California


Re: Docket No. OME-6078 (Copper4inc) 
• Shasta Mtneals . Chemical Cornpsn 


Balakiala Mine	 : 
Shasta County, Ca1if'oznia •


	


	 .•;	 •	 Contract No. idm-E2fl3 
Dear Mr. Gentry: 


In reply to your letter of Sept. 13, 1961, we are enclosing the corrected 
MME 60 and 61 forms for the month of August 1961. We are sorry for these 
mistakes and will try and prevent this in the future. 


Zn regard to the two items on the boylea Bros. invoice for the month of 
August, drill holes No. KC ..3 and A841, the following information has 
been furnished us: 


Hole I(C3, footage of 112 ft., w*s drilled by NI size, which cost is 
$8.30 per ft. When S change is m*de to BI, the cost per ft. decreases 
to $7 90, therefore, their figure of $8.30 for a total of $929.60 
is correct. 


In the case of A$.41, footage 185, which was from a depth of 200 ft. to 
385 ft, this was also NI size drilling, which cost increases from 
$8.30 to $8.70 in excess of 200 ft. This explains the additional 40 
per ft., therefore, their charge of $1,609.50 for the total of 189 ft. 
$correøt.	 •.	 : 


I hope these corrections and this additional information will be auffic 
ient for your needs. If not, please let us know. 


Sincerely yours,


CO. 


K. L. $toke 
President 


KL$:	 . 
Encl .	 ' / 


I f/\	


' 


L
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[	 kJ SHASTA Miflirals & Chemical COMPANY 
7	 :	 ('	 : .	 \\	 : :	 .	 .	 . 


/7	 /	 r -	 \'	
612 DOOLY BUILDING 


	


\	 /	 I	 'J	 SALT LAKE CITY 1 UTAH 
(	 H 


T	 Septembex' 11, 196] 
r\r-	 ,-


Mr Glenn G Gentry 
Acting Fiøid Officer, OME 
Region fl 
555 Battery Street 
San rrancisco 11, Calif'ornia 


Re: Docket o. OME-6078 (Copper-Zinc) 
Shasta Mnera1s & Chemical Company 
BalakIala Mine 
Shasta County, California 
Contract No. Xdm-E2113 


Dear Mr. Gentry:' 


During the month of' August 1961, diamond drilling proceeded according 
to schedule in Area II and Area III. 


AS-li was completed to a depth of 553 feet on. August 22, 1961. No 
massive eulfides were encountered. AS12 was started August 2, 1961, 
and had reached a depth of 140 feet at the end of the last shift on 
August 31, 1961. 


KC-1 was completed to * depth of 712 feet on August 3, 1961. KC2 
was started at location 111 .4 on August 4, 1961, and was completed to 
a depth of 625 feet on August 25, 1961. No massive suldes were 
encountered in either of these holes. Kc-,3 ws started *t 1otation 
111 .10 on August 25, 1961, and had reached a depth of 417 feet at the 
end of the last shift on August 31, 1961. 


Enclosed are sketch maps showing diamond diill hole locations in both 
the Angie Station Area and the King Copper Area. Boyles Bros. state-
mont for the month of August and tabular stiimation of drilling done to 
date are also enclosed.


Very truly yours, 


SHASTA MINERALS E# CHEM AL CO. 


	


'	 Kt Stk 
Presideiit r 


Ends.	 / r	 t	


>_\ 


/	 ) j	 , 


	


I I	 \\
jr


/	 r 


	


\_)	 /:1 I







S 
MM	 FORM 60	 ' UN1TED STATES	 S 
SEP..T. 1959	


:	 DEPARTMENT OF TUE INTERIOR	 '	 78 
OFFICE OF MINERALS EXPLORATION	


Docket No.	 ___________________ 


Contract No. 


14-23-090—	 2133 
OPERATOR 'S MONTHLY VOUCHER	 For Month of	 1961	 Contract Amount	 $ 


Gov't. Participation	 50	 $44 810 
'Operator ' s Name	 sta Mineral. '& Chdca1 Company.	 Mineral(s) 


Address _	
treet, Salt lake Ui%y, Utah	 ,• 


COST CATEGORIES


FOR Op ERATOR'S USE	 , FOR GOVERNMENT APPROVAL ONLY 


MONTHLY 
TOTAL


PREVIOUSLY 
REPORTED


TOTALS TO 
DATE


MONTHLY 
TO. TAL


PREVIOUSLY 
REPORTED	 .


TOTALS TO 
DATE 


Fixed Unit Costs and	 ' 


Cl) Independent Contracts: 	 ' 


Bulldozing..............-................
Drifting 


Crosscutting 


Drilling 


(2) Personal Services 


Supervision & Technical 


Outside Consultants 


L abor	 ....................................


(3) Operating Mat I 	 & Supplies 


Timber ____________ 


Explosives 


Pipe ____________ 


Core bos 


(4) Operating Equipment 


R ental	 ................................... 


Purchase ______________ 


Depreciation...............................


(5) Initial Rehab	 & Repairs 


Buildings Fixtures 	 etc 


Operating Equipment 


(6) New Buildings, Fixtures, etc 


(7) Miscellaneous 


Repairs to Equipment 


Analytical Work 


Payroll Taxes 


• Employee's Liability Ins.........
F,xe4 jt qost?e 


TOTALS	 l


' .	 - 
..	 ' 


1,5O000
. 


.1,500.00


. .	 '	 ' 
'' 


/,.^	 p.	 p z 


_________ 


____________________ 


____________________ 


____________________ 


____________________ 


/ i	 D 


______________________ 


____________________ 


_____________________ 


____________________ 


,	 p' cr 


i1qsf9 9.3 


_______ ,. 


3,6]1h1 26,417,60 40029,30 /3Jt1I5' 2O 


____________ _________________ __________________ 
____________ _________________ __________________


____________ _________________ 


_____________ '


____________ 


.	 __ '


_________________ 


________________ _________________


. 


___________ ________________ 


________________ __________________ ___________ ________________ 


_______ 175.00 / 7	 ° _______ 


_____________ - : _________________ 


___________________


. 


____________________ 
, . ._'


_____________ __________________ 


____________ _________________ ___________________ ____________ _________________ 


' . . ____________ 


_____________ __________________ ___________________ _____________ _________________ 


_________________ ____________ _________________ 


'	 '


___________________ ____________ 


____________ 


775,35 1,504.80 2,280.15 Q15is' J, 


29,59740 43,984.45 /3,9L34,. 9 4fJ	 p


	


I certify that theabove bill is correct and just and that payment therefor has 	 Pursuant to authority, vested in me, I certify 
not bee , r c ed. .	 .	 .	 that this account is correct and proper for payment 
Date _L'7'	 Pay Shasta. Miner4e . Chemical Co. in the amouf: •. 


Pe	 e Preddent	 $_( 9d>/ 
* When a voucher is signe r receipted in the name of a company or corporation, the name of	 •'•	 - 


the person writing the compan	 corporate name, as well as the capacity in which he signs, ' .	 '	 '	 -•	 -' . f - 


must appear. For example: "John Doe Company, per John Smith, Secretary," or "Tress-	 Ign0ture 
urer," as the:cae may be.	 (A)horized Certifying Officer) 
A willfully false statement or representation to any deparfrnent or ancy of the United 	 0/ j) / / 


	


to: any matter within its jurisdiction is a criminal offense. (U.S. Code, Title 18,	 Dote If 6/ '1	 Vou. No. /(f'7 
(INsTRucTIoNs-oN REVERSE)	 ,	 (sEE OTHER SIDE) 







Certification byovernment Representative:
V. 


:D f^i1/ 


I certify that .to the best of my knowledge and belief the contractor submitting this voucher is operating an exploration 
project in accordance with the terms of Contract No. 	 //5


OPERATOR'S MONTHLY REPORT 


The Operator, under an Office of Minerals Explor-
ation contract, is required to report monthly t,. the 
Government. The report consists of three parts. 


FIRST, the Operator's Monthly Voucher on MME 
Form 60 'listing the project costs incurred: and claimed , 
by the Operator is the voucher basis for .payment of 
the Government's share of the cost. 


SECOND, the Operator's Progress Report on MME 
Form 61 is a statistical report of the units and cost of 
of work performed under the contract.


THIRD, the Operator's Narrative Report is acon-
cise decription of the work performed, results accom-
plished, and any unusual situations encountered, 
illustrated and supported by engineering-geological 
maps cr skçtches, drill hplé logs, assay reports, etc., 
as pertinent. 


The Operator submits the original and four copies 
of each of the three sections of this report to the OME 
regional Executive Officer at, the end of each month 
during the life of the contract. 


PREPARATION OF OPERATOR'S MONTHLY VOUCHER, MME FORM 60 


After all applicable spaces are filled in, the 
Operator or his agent must sign the certification in the 
lower left corner. Categories (2) through (7) applyto 
"Actual Cost" contracts only. 


Under "Fixed' Unit Costs" and Category (1) 
report, (a) the total fixed unit costs of work performed 
under contract provisions for contribution by the Gov-
ernment on a 'basis of "fixed unit costs"; and (b) the 
claimed costs of work performed on a unit-price basis' 
by independent contractors. 


Under Category (2) include the claimed costs of 
all payrolled and invoiced supervisory, technical, and 
labor personnel, except the costs for services applica-
ble to Categories (5) and (6). 


Under Category (3) include the claimed costs of 
all project materials and supplies other than those 
used for work under Categories (5) and (6). 


Under Category (4) report claimed rentals on 
equipment belonging to a third party, claimed payments 
or obligations for payments on the Operator's purchase 
of equipment, and claimed depreciation for the use of 
Operator-owned equipment. 


Under Categories (5) and (6) include .all claimed 
costs of labor, supervision, technical services, oper-., 
ating materials and supplies, and all other items 'used' 
in (5) the initial rehabilitation and repairs of 'existing 
buildings, fixtures, installations (exclusive of mine - 
workings), and operating equipment; and (6) the instal-
lation or construction of new buildings, fixtures, and 
fixed 'improvements (exclusive of mine workings). Do 
not report these costs under Categories (2), (3), (4), 
and (7).


Under Category (7) include all miscellaneous 
claimed costs such as repairs (other than initial) and 
maintenance of equipment, sampling .,and. analysis, 
travel, communication, accounting, office expenses, 
and the Operator's share of payroll taxes and insurance. 


Except for amounts claimed under "fixed unit 
costs" provisions of the contract, all costs claimed 
in this voucher must be supported by documentary 
evidence consisting of: (a) certified copies or 'tran-
scripts of payrolls which list each employee, wage 
rate, period of employment, gross earnings, itemized 
deductions, and net earnings; (b) original or certified 
copies of invoices, statements of accounts, or purchase 
orders which indicate 'items of materials or services, 
quantities, unit prices, total charges, and payment 
terms; and (c) certified memoranda of the Operator for 
such items as depreciation of Operator-owned equipment, 
unemployment taxes, and employee's liability insurance. 
The certification may be stated thus, "Certified True 
Copy-.(or Transcript)", followed by the signature of the 
Oper"ator 'or this agent. One cod' of' each' 'documeht 
should accompany the original of this voucher. 


The requirement for submitting documentary evi-
dence o'f claimed costs may be waived by the OME 
'regional Executive Officer' if he determines that it is 


,impracticabl;e for a.r1Op?rator to submit this aërial. 
In any case of waiver of this requirement an "on-site" 
audit: by'an:OME 'auditor is mandatory prior to paym'ent 
of the final Operator's Monthly Voucher. 


INT,DUP. ,D.C,9- 1?2







•• MPiEFQRMGI	 UNITED STATES SEPT.	
DEPARTMENT OF THE INTERIOR 


OFFICE OF MINERALS EXPLORATION 


OPERATOR 'S PROGRESS REPORT	 For Month of Auut, 1963.	 Docket No 


Operator's Name_ 4hniA 1fInc r s1 $ 5r hcin1c1	 fl3fl7	 Contract No 14-23-090—_ZLI3 


OPERATION UNITS


FOR oPERATOR'S USE FOR GOVERNMENT USE 


UNITS 
THIS 


MONTH


UNITS TO 
DATE


COSTS TO 
.DATE	


-
APPROVED 
UNITS THIS 


MONTH


APPROVED. - 
-UNITS TO 
DATE


APPROVED 
COSTS TO 


DATE 


Drifting.................................. 
Crosscutting.......................... 
Raising................................... 
Shafts............................._______ ________ ________________ 
Winzes.................................. 
Other.Unde rg round .............._______ ________	 -, 
Drilling, Core-Diamond 	 1,723	 .5,067 


Rotary	 S 


Drilling, Non-core-Diamond.... 	 .	 _______________ 
Rotary......._______ ________ _______________ 
Chirn..........._____ ______ ___________ 
Percussion 


Miscellaneous 	 ........................ 
i&..unit...costs	 1,723	 5,067 


Roads and Trails....................._____ 	 ______	 100 
Stripping................................ 
Trenching	 .............................. 
TestPitting ..... ._______ ________	 . 
OtherSurface Work ................._______ ________ ________________ 
Initial	 Rehabilitation 	 and	 Repairs	 ..................................................... 
Rehabilitation of Mine	 Workings............................................' 
New	 Buildings,	 Fixtures,	 etc.	 .......................................................... 
Operating Equipment Purchases 	 .corØ-..xea.............................
AnalyticalWork	 ................................................................................ 


TOTAL TO DATE (perMME.Form6O) 	 ..................................


___________ ________________ _________________ _______________


_______________ ________________ _______________ ___________ 


40,029.30 
S 


_______________ ___________ _______________ ________________ 


_______________ ___________ _______________ ________________ 


___________ ________ ___________ ____________ 


2,2O,15 
1,5O0.Q


___________ _______________ ________________ 
________________ _______________ ___________ 


_______________ 


175,00 


.


REMARKS 


(Continue on back)	 .


REMARKS 


(Continue on back) 


The undersigned company, and the official executing this certification on its 
behalf, hereby certify that the information contained in this report is correct and 
complete to the best of their knowledge and belief, 


_____	


& Chemica1Ci 


A wiUfull	 false statement or representation to any department or agency of the United States 
as to any matter within its Jurisdiction is a criminal offense. (U.S. Code, Title 18, Sec. 1001.)


I certify that the information above is 
complete and accurate to the best of my know-
ledge and belief 


_________ 


ernrnent Repre	 tative -
f	 '., Date ________________________________________


(INSTRUCTIONS ON REVERSE) 







REMARKS (Cont.)


(


- 


INSTRUCTIONS FOR P+REPARING OPERATOR'S PROGRESS-REPORT, 
MME. FORM 61 


This report isthe scónd of the three parts of the Opera-
tor's Monthly Report. Submit the original and four copies. 


The cost for each operation should be the total of all 
claimed costs 'attributable to that type of work with two excep-
tions, namely—operating equipment purchased and analytical 
work which are stated separately. For example, drifting costs 
should be the total of all costs chargeable to drifting including 
supervision, technical services, timbering (if any), etc. Similarly, 
drilling costs should include the cost of cementing, reaming, 
core boxes, etc. This procedure of distribution holds whether 
the contract was written on an actual cost or a unit cost basis, 
or some combination f the two.' Distribute the cost of such 
general items as supervision, equipment rented. etc. according 
to relative footages or on some other conventional basis. The item 	 ' 
"Initial Rehabilitation and Repairs" covers all rehabilitation 
and/or repairs other thn the rehabilitation of nine workings.	 •. - 


The item itled "Drilling, Non-core Percussion" includes " 
all drilling performed with wagon, jack;hai rer, stoper and mount-
ed drills. The several items labelled "Other" are provided to 
take care of particular exploration operations not specified on 
this form.


INT,DUP.,D.C.59...	 y7
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COPP AE 
Dochot	 Q1E6O7e Contract 	 1423iO9O.2fl3


Period coin J1 1 1961 


•	 t©nth	 Hoi Dt Dt Drill Ft Depth Fcot	 ta1 
______ ___ ______ ni Shifts rtd of Ho1 for oth	 Tta1	 ____ 


LREA III 


July 7/12/61 32 604 604	 604	 604 


Avigut	 tC1 8/3/61 6 108 712 
K2. 8/4/61 8/25/61 32 625 625 
KC3 8/25/61 11


_____ 1,150	 1754	 1,754
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S. 


Month	 Hole Date	 Date Drill Footage Dspth	 Footage Seaeou	 Total. 
ported $o Started	 Finiahed Shift a Reported of HQ1e	 for Month ____ 


AREA II 


July	 AS'l1 7/28/61 4
120 120 120


2,740 


August	 AS11 8/22/61 25 433 553	 " 
AS-12 8/23/61


5fl 573 693	 3,433
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•	 -	 avL5 lBru5. 
DRILLING COMPANY 


CONTRACTORS-ENGI NEERS.GEOLOGISTS 


General Offices and Plant 


1624 Pioneer Road	 P. 0. Box 58	 HUnter 7-7595


SALT LAKE CITY 10, UTAH 


	


INVOICE NUMBER	 8a çzh 


	


CONTRACT	 L4t 
TERMS: 


LOCATION 


DIAMND CORE DRILLING 
DIAMOND DRILLING EQUIPMENT 
GROUTING 
FOUNDATION TESTING 
MINING 
QUARRYING 
SHAFT SINKING 
TUNNEL DRIVING 
MINE PLANT DESIGN 


AND FABRICATION


BRANCH OFFICES. 
PHOENIX


RENO 
SPOKANE 
DENVER 


SACRAMENTO 
ST. LOUIS 


HOLE NO. FROM . TO FOOTAGE	 : RATE TOTAL 


0 130 13* 4i88OO 
130 110


;83O 
2.20 11.00 


ZMaU1*	 e *iu IL 04 O. 00 
C4	 44/3 0 1O) $0 4.G 


*04 1s 
41T ML5G 


Dø* y,	 a*cz' flLI#biL 10.OG 
120 200 84 L30 
200 18 L,GQL0 


00 1.t 9G 
3. L30







'L30'LE5 13ras-	 - BRANCH OFFICES 
DIAMOND DRLINGEQWPMENT


DRILLING COMPANY r	 W W FOUNDATION TESTING	 NE	 3 


QUARRYING	 :	 SACRAMENTO 


TUNNEL DRIVING	 CONTRACTORS-ENGINEERS-GEOLOGISTS	 ST. LOUIS 


MINE PLANT DESIGN	 General Offices and Plant 


1624 Pioneer Road	 P. 0. Box 58	 HUnter7-7595 


SALT LAKE CITY 10, UTAH 


INVOICE DATE 


ORDER NUMBER	 _______ 


INVOICE NUMBER: 


CONTRACT 


TERMS 


LOCATION	 4 


HOLE NO FROM TO FOOTAGE RATE TOTAL 


0 41e 
4O 844







Standard Form N. 1034 
7 GAO5C,0 
1 0 4-107


'BLIC VOUCHER FOR PURCHASES 
ERVICES OTHER THAN PERSONA 


Use continuation sheet(s) if necessary


D. 0. V0UI ias 


BU.V0U:NO.__________________ 


U. S.	 ?	 Ot
	


PAID BY 
(Department, bureau, or establishment) 


Voucher prepared at	
(Give place and date) 


Payee's Account No. 	 Discount Terms


TO


Cft I, 
lAddressl 


Contract No.	 Date	 Req. No.	 Date	 Invoice Rec'd. 


Shipped from	 to	 Weight	 Govt. B/I No. 


No. and Date of Date of Delivery
ARTIClES OR SERVICES 


(Enter description, item number of contract or Federal supply Quantity
UNIT PRICE AMOUNT 


Cost Per Order or Service schedule, and other information deemed necessary) 


JAv	 t
__________ 


EXTRA
- tv - 


O.M.E 
RECEIVED SEE' 13 1361 


ThAEINIIA 


ii72i
rü ___ ___ 


O7)	 ?i ______ ____ ____ __ 


(PAYEE MUST NOT USE THIS SPACE) 
PAYMENT:


DIFFERENCES ____________________ __________________________ 
COMPLETE 


PARTIAL E _____________________________________ 
FINAL E


_____________________________ 
________________________ ___________________ 


Amount vertfied; correct for 	 ______________________ PROGRESS	 E - 
ADVANCE (Signature or initials)	 ----	 --


Pursuant to authority vested in me, I certify that 
t Approved for
	


=s
	


this voucher is correct and proper for payment. 


By 


Title __________
	 t	


lAuthorized Certifvina Officerl
	


(Dote) 


Exchange rate __________________ $1.00 


THE REVERSE OF THIS FORM MUST RE EXECUTED WHEN PIJRCHASES ARE MADE OR SERVICES SECURED WITHOUT WRITTEN AGREEMENT IN ANY FORM


ACCOUNTING CLASSIFICATION (Appropriation Symbol must be shown; other classification optional) 


5* (st) 


Check No.	 on Treasurer of the United States 


Paid by
	 Chick No.	


(Name of Bank) 


Cash, $_	 ,on ____________ , 19 _____ Payee 


• When used in foreign countries, insert name of currency of country in which used. 


t If the ability to certify and authority to approve ore combined in ne person, one signature only is nec- 	
er. 


essary; otherwise the approving officer will sign on the line below "Approved for $	 ", and 
over his official title.	 Title 







METHOD OF OR ABSENCE OF ADVERTISING 


METHOD OF ADVERTISING 


1. Advertising in newspapers 	 Yes fl	 No 0. 
2. (a) Advertising by circular letters sent to --------------------dealers. 


(b) And by notices posted in public places 	 Yes LI	 No El. 
(If notices were not posted in addition to advertising by circular letters sent to dealers, explanation of such omission must be 
made below.)


ABSENCE OF ADVERTISING 


3. Without advertising, under an exigency of the service whichexisted prior to the order and would not admit of the delay incident to 
advertising.	 . 


4 Without advertising in accordance with 


5. Withoiitádvertisfrig,-it being impráticable to secure competition becuseof-	 -------


:i?.	 . (Here state in detail the nature of the exigency or circumstances under whihth'esecdting of competition was impracticab!eunder3 and 4) 


NoTE—The above form 'Methodof or Absence of Advertising" is to be used hen purcha4 made or services secured under 
proper authority without written agreement in any form. In case of a written agreement (formal 'contract, proposal, and acceptance, or 
less formal agreement) Standard Form No. 1036 should be used for abstracting the method of or absence of advertising and award of con-
tract. (See. 7 GAO 4500 ancj 5000..) 	 . - 


I ..--..	 U.S. GOVERNMENT PRINTING OFFICE: 1959 0-513814 


	


0	
I	 I







UNITED STATES 
flEPAflTNENT OF THE INTERIOR 


Office of the Secretary 
.A000untimg Unit 


Washington 


ADMINISTRATIVE SUSPENSION STATEI€NT 


Name and Address of Payee:	 Sbuta Minerals & Cheidoal Company 
826 So. Main Street 


_______________	 Salt	 Cit_1,_uta ________________ 


Amount Claimed;	 Differences (Explained Below) 	 Amdunt Approved 
S9314.CO 


6D O1I.O	 1l1.1O *	 Govt. 1art. 50% 2,967.00 


\Bef.ro	 No.	 Payeets Invoice No.	 Period 


___________________


	


	 Jk%1y 1961 
EXPLANATION 


Alloyed through July l961 


Bulldozing 200 bra. J4.O0	 1j00.00 


Drt%$ng 33W ft. 47,90 (sagtum)	 26,306.20 


Xnntd Allowance • 33U t. OJiS 


COre. boxes 1. $l.00;	 V15•00 
/	


*1.JIWIJ	 i' 


29,a6.00 


*Xnvoice submitted for Juty 1961 for ?2h test of drilling coeta'waø $5,608.20. 
$ince thie item ta on an actual coat basis (not to exceed $7.90) the amouztt 
you p44 is ill that can be allowed. 


Any reclaim for items deducted 	 Suspension made byr. 
must be supported by the original of. 
this statement and submitted to the 	 . (Sgd.)' Opal A. Shelton 
office shown above. 	 _____________________________ 


Signature 


Asiatant øhi.f, Accounting Unit 


Title


7i65







	


25PIEMENT	 • • çAk'	 BRANCH OFFICEJ! 


QUARRYING	 SACRAMENTO 


	


TUNNEL DRIVING 	 CONTRACTORS-ENGINEERS-EOLOGlSTS	 ST. LOUIS 
MINE PLANT DESIGN	 General Offices and Plant 


1624 Pioneer Road	 P. ' 0. Box 58	 HUnter 7-7595


SALT LAKE CITY 10, UTAH


& 


	


INVOICE NUMBER	 $26 outha1nStret 


	


CONTRACT 1O22O	 t1*keC1tyiTtah
TERMS etZOproz 


	


LOCATION:	 . 


	


HOLE NO.	 FROM	 TO	 ' FOOTAGE	 RATE	 TOTAL 


C1	 41/'	 0	 30	 4O 
NX	 30	 120	 90	 830	 141.00 
DX	 1&()	 O0	 3$	 '7J0	 LOOLGO 


	


i00	 604	 104	 8.30	 SO3.2 
94	 2.30	 20?.eo 


44uj/	 0	 90	 4% 00 


	


90:	 . • . Ø	 ••°.


$S$08P20 


.................	 1....-------------... 	 ._..i.	 ......................'. ..................	 .







w-	 S	 .
OM 


RECEIVED,41JG18 1961 
DA	 INITIALS cou 


FXciSc,ornia 


Air Mall 


Memorandum 


To	 Fiscal Section, Division of Admlnistrtjve Services 
Off ice of Minerals Exploration 
Office of the Secretary 
Department of the Interior 
Washington 25, D	 C 


From	 Acting Field Officer, ONE, flegion II 


Subjeet	 Docket No	 OME-6078 (copper..Zinc) 
Shasta Minerals & Chemical Company 
BlaUsla Mize 
Shasta County, California 
Contract No	 Idm-E 2113 


nclosed are the original and two copies of the Operator's Monthly 
Voucher, and Progress Report 'with attachedI Nartative, a.]. in re-
ference to the month of July 1961 


The voucher has been ciecbed in this office, found to comply with 
the contract and paiment of the Government partictpatlon is re-conmiended


G1eni G	 Gentry 


Enclosures (3) 


cc	 ief, Division of Field Operations, ONE 
Washington 25, D	 C	 (Wirth copy of Voucher and Natrativ'e) 
OME File







.	 '-	 T	 . 	


r	
i 


(SHASTA Minerals & Chemical CO 
N	 \	 c\	 a.2 .50 mairt	 EXTRA COPY 


r	 .	 1	 \\	 . i2.-Q-419+MG	 fl 0 M ! 


	


I /	


I	


r	 : \	 SALT LAKE CITY I UTAH	 RECEIVED AUG 23 961 


(	 -	 August 10, 1961	 5ATE 


74' 94 


	


•	 Mv'. GlenoG. Gentry	 .	 •	 •: . Acting Field Officør, OME	 _____ _______ _____ 
Region II	 g	 z-es fl 


•


	


	 555 Battery Street	 .:•	 •	 . _____ 
San ?rancisco 1]., Califorjtja


Re: Docket No. OME-6078 (Copper-zinc) 
Shasta MjneraLs & Chemical Company 
Bsiaklaj* Mine 
Shasta County, California 
Contract No. Idm-EZll3 


Dear )Ir. Gentry: 


The drill hole. in Area III will be known as the ICing Copper series 
and will, be numbered consecutively in the order in whtch they are 
drilled. ICC..l was drilled at proposed location lIZ-li. This hole 
was collared in. July 12, 1961, and had reached a depth of 603.8 feet 
at the end of the last *hit July 31, 1961. Woasesive sulfides were


	


•	 encountered.	 . 


A second drill has been moved into Area II, and AS-i] of the Angle 
Station aeriei was collared in July 28, 1961.. AS-li was 120 feet 
deep at the end of the last shift July 31, 1961. The bo] was still 


	


in capping pnrphyry*t 120 feet.	 :	 ..	 . 


Enclosed, are sketch maps ahowng dtaaoàd' drill hole locations i. both 
Ut. Angie Station Area and the King Copper Area. Also enclosed are 
tabular 'suesat9n* of drilling done to d*to :j these two areas. 


Cost incurred in. construóting the drill piatfàras and maintaining roads 
leading to the drill platforms era included in this rnonth ts. report. 
Vouchers supporting the axpensee are enclosed. •	 •	 • •:. •. . 


Vex')' truly yours, 


• • SHASTA MZNE.RALS fr CHEMICAL CO. 


•	 .	 K. L. Stoker	 •	 • • 


	


• •	 •	 -•• ,•	 fr	 -	 •.	 President	 .,	 • •	 . 


7J 


	


-	 -• 


I / / 7	 \ 
i


/	 7 


•	 •	 . •••••	 •	 •.







o 


Docket No.	 _____________________ 


Contract No. 


14-23-090—	 2113 
Contract Amount	 $ 


Gov't. Participation °" 50 $g4lO 
Mineral(s) 


MMEFORM6G	 I	 UNITED STATES SEPT. 1959.	
DEPARTMENT OF THE INTERIOR 


OFFICE. OF MINERALS EXPLORATION 


OPERATOR 'S MONTHLY VOUCHER For Month of Jtil, 1961 


Operator ' s Name	 41a1B & C1I*dCaI .Pa! 
Address _	 8 &4dn Strest,. 3s1t I&ce Citg, Ut,sh 


COST CATEGORIES


FOR O p ERATOR'S USE FOR GOVERNMENT APPROVAL ONLY 


MONTHLY 
TOTAL


PREVIOUSLY 
REPORTED


TOTALS TO 
DATE


MONTHLY 
TOTAL


PREVIOUSLY 
REPORTED


TOTALS TO 
DATE 


Fixed Unit Costs and 


(1) Independent Contracts: 


Bulldozing 


Drifting.	 .................................... 


C rosscutting	 ............................ 


Drilling	 .....................................


(2) Personal Services: 


Sup ervision & Technical	 .......


Outside Consultants	 ...............


L abor	 .......................................


(3) Operating Mat'I. & Supplies: 


Timber ..........................


E xplosives ........................- 


Pipe........ .


Rail ..........................................
• ore .!xxes. .


(4) Operating Equipment: 


Rental .......................................


Purchase	 ...................................


(5) Initial Rehab. & Repairs: 


Buildings,	 Fixtures, etc ........


OperatingEquipment ...............


(6) New Buildings, Fixtures, etc. 


(7) Miscellaneous: 


Repairsto Equipment	 .............


Analytical	 Work	 .......................


Payroll	 Taxes	 ..........................


Emloyee's Liability Ins....... .
PizMunit costs 


.::::::::::


5.00 79500 1,5Q0oo 7e5eo 7?S o 1, So	 oO 


5,'?19.0 XL_ 26,417.60 _______ cO, 


____________ _________________ •___________________ 
____________ _________________ ___________________


____________ _________________ - 


____________ ________________ __________________
____________ _________________ ____________________ 


____________ ________________ __________________


___________ ________________ ___________________ 


____________ ________________ __________________
___________ ________________ ___________________ 


____________ ________________ __________________
___________ ________________ ___________________ 


____________ 
______


________________ 
173.00.


__________________ 
175.00


___________ 
___________ 
_____


________________ 
________________ 


/75.oa


___________________ 


___________________ 


_________ 


_____________ __________________ ___________________ 


_____________ __________________ ___________________


_____________ _________________ _____________________ 


Depreciation -


_____________ _________________ _____________________ 


_____________ __________________ ___________________


_____________ _________________ _____________________ 


_____________ _________________


_____________ _________________ _____________________ 


_____________ _________________


_______________- 


__________________


____________ _________________ ____________________ 


_____________ _________________


____________ _________________ ____________________ 


______________


__________________ ____________ _________________ ____________________ 


_____________


___________________ ____________________ _____________ __________________ ______________________ 


____________


_________________ __________________ ____________ _________________ ____________________ 


325.80
________________ 


1,179.00
_________________ 


l,501e.80
___________ 
_____


________________ 
//o'


___________________ 
/,f2'f o 


'O4U 2470O 29,597.40 .2,f'7,Oa _______


	


I certify that the above bill is correct and just and that payment therefor has 	 Pursuant to authority vested in me, I certify 
not bee r	 d.	 that this account is correct and proper for payment 
Date _____________ * Payee 1	 MiO5Z1O & Chdca3, -Co.	 in the amount of: 


Per d4'
	


Ic 


* When a voucher is sign&or receipted in the name of a company or corporation, the name of 
the person writing the comphy or corporate name, as well as the capacity in which he signs, 
must appear, For example: "John Doe Company, per John Smith, Secretary," or "Treas-
urer, as the:cade may be. 
A willfully false statement or representation to any department or agency of the United 
States as to any matter within its jurisdiction is a criminal offense. (U.S. Code, Title 18, 
Sec. 1001.)


(INSTRUCTIONS ON REVERSE)


s-a 
3S 


SIgnature
(Authorized Certifying Officer) 


Date___________ Vou. No. gi6 
(sEE OTHER SIDE) 







Certification by Government Representative: - 	 H	 ' - 


I certif that to the best of my knowledge and belief the contractor submitting this voucher is operating an exploration 
project in accordance with the tims of Contract No. ._1/Y 
Signare '	 Ti	 Date _____________ 


ApprovébyOME Exectiv Officer or A(fternate:	 . '	 " ,:	 ' . 
Si gnatw	 -.-'	 Ti ti 4	 Date______________ 


	


OPE 'RATO'S MONTHLY REPORT	 .	 ''	 '	 .. .' 


The Operator, under an Office of Minerals Explor-
ation contract, is required to report monthly to, the 
Government. The report consists of three parts. 


FIRST, the Operator's Monthly Voucher on MME 
Form 60 listing the project costs incurred and claimed 
by the Operator is the voucher basis for p.ayment of 
the Government's share of the cost. 


SECOND, the Operator's Progress Report on MME 
Form 61 is a statistical report of the units and cost of 
of work performed under the contract.	 .	 .	 -


THIRD, the Operator's .Narrative Report is a: con-
cise decrip'tion of the work performed, results accom-
plished, and any unusual situations encountered, 
illustrated and supported by engineering-geological 
mapsor,sketches, . drill hole logs, assay reports, etc., 
as pertinent. 


The Operator submits the original and four copies 
of each of the three sections of this report to the OME 
regional Executive Officer at the end of each month 
during the life of the contract. 


PREPARATION OF OPERATOR'S MONTHLY VOUCHER, MME FORM 60	 '	 '.-


After all applicable spaces are filled in, the 
Operator or his agent must sign the certification in the 
lower left corner. Categories (2) through (7) apply to 
"Actual Cost" contracts o,nly. 


Under "Fixed' Unit Costs" and Category (1) 
report, (a) the total fixed unit costs of work performed 
under contract provisions for cOntribution by the GOv-
ernment on a basis of "fixed unit costs"; and (b) the 
claimed costs of work performed on a unit-price basis 
by independent contractors. 


Under Category (2) include the claimed costs Of 
all payrolled and invoiced supervisory, technical, and 
labor personnel, except the costs for services applica-
ble to Categories (5) and (6). 


Under Category (3) include the claimed ôosts of 
all project materials and supplies other than those 
used for work under Categories (5) and (6). 


Under . Category (4) report claimed rentals on 
equipment belonging to a third party, claimed payments 
or obligations for payments on the Operator's purchpse-
of equipment, and claimed depreciation for the use of 
Operator-owned equipment. 


Under Categories (5) and (6) include all c'lained 
costs of labor, supervision, technical , services, oper-
ating materials and supplies, and all other items used 
in (5) the initial rehabilitation and repairs of existing 
buildings, fixtures, installations (exclusive of mine 
workings), and operating equipment; and (6) the instal-
lation or construction of new buildings, fixtures, and 
fixed 'improvements (exclusive of mine workings). Do 
not report these costs under Categories (2), (3), (4),


Under Category (7) include all miscellaneous 
claimed costs such as repairs (other than initial) and 
maintenancer of equipment, sampling and.. analysis, 
travel, communication, accounting, office expenses, 
and the Operator's share of payroll taxes and insurance. 


Except for' amounts claimed under "fixed unit 
costs" provisions of the contract, all costs 'claimed 
in this voucher must be supported by documentary 
evidence cOnsisting of: (a) certified copies or tran-
scripts of payrolls which list each employee, wage 
rate, period of employment, gross earnings, itemized 
deductions, and net earnings; (b) original or certified 
copies of invoices, statements of accounts, or purchase 
orders which indicate items of materials or services, 
quantities, unit prices, total charges, and' payment 
terms; and (c) certified memoranda of the Operator for 
such items as depreciation of Operator-owned equipment, 
unemployment taxes, and employee's liability insurance. 
The certification may be stated thus, "Certified True 
Copy (oj Transcript)",Jollowed by. the signture of: the 
Operator or his agent. One copy of each document 
should accompany the original of this voucher. 


.Te requirement for übmittirig documentary evi-
dence of claimed costs may be waived by the OME 
regional Executive Officer' if he determines that it is 
impracticable for an Operator to submit this material 
In any case of waiver of this requirement 'an-"ori-site" 
audit by.ah. OME- auditor is mandatory prior to payment 
of the 'final Operator's Monthly Voucher. 	 - 


and	 (7).	 . .	 -	 -. '	 . -	 '	 ..	 ' .	 -	 . . -'	 INT.DUP. D.C.9-	 isv







MME FORM 61	


DEf 
UNITED STATES	 0 SEPT. 1959


ARTMENT OF THE INTERIOi-
OFFICE OF MINERALS EXPLORATION 


OPERATOR 'S PROGRESS REPORT	 For Month of JUlY, 1961	 Docket No.	 0'! 


Operator ' s Narn,e_Shaet,& Lner15 & £hemieai COI!1'y	 Contract No. 


OPERATION UNITS


FOR OPERATOR'S USE FOR GOVERNMENT USE ______ 
UNITS 
THIS 


MONTH


UNITS TO • 
DATE


COSTS TO 
DATE


APPROVED 
UNITS THIS 


MONTH


APPROVED 
UNITS TO 
DATE


APPROVED 
COSTS TO 
DATE 


Drifting .................................. 
Crosscutting .......................... 
Raising .................................. 
Shafts .................... ._______ ________ _______________ 


Winzes	 .................................. 
OtherUnde rg round ....... ._______ ________ _______________ 


Drilling, Core-Diamond ..........._____	 724k	 344 


Rotary .............._______	 ________	 _________________ 
Drilling, Non-core-Diamond.... 


Rotary ......._______	 ________________ 
ChLrn..........._____ ______ ____________ 
Percussion


__	 724	 3344 
Roads and TraIls	 ______ ______	 1.00 
Stripping ................................ 
Trenching	 .............................. 
Test Pitting	 ........................... 
Other Surface Work ............_______ ________ 
Initial	 Rehabilitation	 and	 Repairs	 .................................................... 
Rehabilitation of Mine	 Workings ........................................................ 
New	 Buildings,	 Fixtures,	 etc.	 .......................................................... 
Operating Equipment Purchases	 ..............................
AnalyticalWork	 ................................................................................ 


TOTAL TO DATE (perMME.Form6O)	 ...................................


_______________ ___________ _______________ ________________ 


_______________ ________________ 
264i7.6O


___________ 
________ ___________ _____________ 


________________ _________________ ________________ ___________ 


___________ _______________ _________________ ________________
________ ___________ _____________ ____________


_____ ______ _____ 
3,500.00


____
____________ _____________ _________ 


175.00 _______________ 


REMARKS 


9, 


(Continue on back)


REMARKS 


(Continue on back) 


\	
The undersigned company, and the official executing this. certification on its 


behalf, hereby certify that the information contained in this report is correct and 
cmplete to the best of their knowledge and belief, 


:: 0t0r	
Cht*tcal Co. 


A willfu1l	 false statement or representation to any department or agency of the United States 
as to any matter within its Jurisdiction is a criminal offense. (U.S. Code, Title 18, Sec. 1001.) 


____________________________________________________________________


I certify that the information above is 
Complete and accurate to the best of my know-
ledge and belief 


Date	 ___ 
"-/ ,.17	 i


(INsTRucTIoNs ON REVERSE) 







REMARKS (Cont.)


,	 (_ 


INSTRUCTIONS FOR. PREPARING OPERATOR'S PRbRESS REpORT, 
MME FORM 61 


This report is the second of the three parts of the Opera-
tor's Monthly Report. Submit the original and four copies. 


The cost for each operation should be the total of all 
claimed costs attributable to that type of work with two excep-
tions, namely—operating equipment purchased and analytical 
work which are stated separately. For-example, drifting costs 
should be the total of all costs chargeable to drifting including 
supervision, technical services, timbering (if any), etc. Similarly, 
drilling costs should include the cost of cementing, reaming, 
core boxes, etc. This procedure of distribution holds whether 
the contract was written on an actual cost or a unit cost basis, 
or some combination of the two. Distribute the ëost of such 
general items as supervision, equipment rented, etc. according 
to relative footages or on some other conventional basis. The item . 
"Initial Rehabilitation and Repairs" covers all rehabilitation 
and/or repairs oter thai the-rehabilitation of mine vorkings. 


The item titled "Drilling, Non-core Percussion" includes 
all drilling performed with wagon, jack-hammer, stoper and mount-
ed drills. The several items labelled "Other" are provided to 
take care of. particuia.r exploration operations not specified on 
this form 


--	 INT,DUP..D.C.9..l.y7
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UNITED STATES 
PARTI€NT OF T} INTERIOR 


•	 Office of the Secretary 
Accounting Unit 


Washington 


ADMINISTRATIVE USPENSION STATEMENT 


• •; Name and Address of Payee: Shast4 fera1s & Chemia1 Co. 
826 8. Main Street _____________	 Sa1tLakoCity:Uth	 '• 


Amount, Claimed:	 Differencs (Explained Below) 	 Amount pproved 
6,7o.140	 6,O14. 140	 70S.00 


...	 ... 


Bu. Voucher No.	 Payee's Invoice No. 	 Period 


Contract No. 2113	 July 1961 


XPLANATION	 .	 . 


flisaUowed 7214 fset of drilling and 7.214 teet of inotdental alowance 


as nvolces were not sub ttte1 in accordance With instructions on the 


reverse of :R Forr 60 


Any reclaim for items deducted • Suspension made byr'. 
must be supported by the original of f , 	 , 
this statement and sujtted to the ' . 	 • • . • . ( e) up• A . Sieitom 
office shown above 0	 •. •	 '	 •.. '..	 '	 :.	 ' '	 •


Signature 


•	 . .	 .	 •' 'ASsistart Chief, Accounting Untt 


	


•	 ••	 • •	 Title	 •	 :	 ' '	 ••


7165
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DIAMOND DRILLING BY SHASTA MINERALS & CHE(ICAL COMPANY 


AREA TOTALS 


	


Docket No 0 O4E=6O78 Contract No, 	 23O9O2113 
Period Co eng Ju1y)6l


Coinbikixed Total 
rvio Drilling	 262O 


Month	 Area Hole Depth Conpny OME	 Ccibinod	 Ccbinod 


	


prted ____ ____ ____ Account Account	 Mon 2,	 Total 


July	 II	 ASU	 120) 
III	 ci	 604)	 724	 3344
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/ __________


1/ __________ ___ __ _
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507.000 'l ________________ _______________ ________________ ________________ ________________ - ________________ 
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I POGRESS 
/ / STATIOP 


/ 
I


3HA5T COUTV	 CMLI 
_______


7 / © DAM( dD DRILL H0LS, OE	 C0TRACT 


/ / o otoo DRILL MOLES I3 PROCESS 


/ / —f-.PROP0SED DRILL HOLES 


________________ ________________ ________________ SCALE	 FEET ________________ 


I


________________
0	 100 200	 300 400	 aco 


/ I FHH1 _______ __________
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Month	 Hole Date	 Date	 Drill Footage DQpth	 Footage	 Seaeon	 Total prted 3o	 Started Finished Shifte Re ported of Hole for Nonth	 ____ -	 - - 
AREA II


120	 120	 120 July	 ASl1 7/28/61	
2D 74°
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KING COPPER AREA 


Docket No 0 0MF,6O78 Contract No0	 23.O902l13
Period CoencinJl 


Month	 Hole Date	 Date	 Drill Footage Depth Footage	 Season	 Total 


Reported No 9	 Started Finished Shifts	 rted of Hole for Month	 Tot	 _____ 


AREA III 


July	 KCl 7/12/61	 604	 604	 604	 604
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UNITED STATES
DEPARTMENT OF THE INTERIOR 


OFFICE OF MINERALS EXPLORATION 


555 Battery Street 
San Francisco, California


OFFICIAL FILE CcPY. 
O.M.E


RECEIVED JUL	 \1961 
- iNfflALS	 OL.E 


July 3, 1 


Memorandum 


To:	 Chief, Division of Field Operations, 01€ 
Washington 25, D. C. 


From:	 Acting Field Officer, 01€, Region II 


Subject: Docket No. ONE-6078 (Copper-Zinc) 
Shasta Minerals and Chemical Company 
Balakiala Mine 
Shasta County, California 
Contract No. Idm-E 2113 


Reference is made to our letters of April 27, and June 16, 1961 rela-
tive to the proposed "on site" investigation of the operators drilling 
program. 


Accompanied by Mr. John P. Albers, Geologist, USGS and. W. J. Walker, 
representing the operator, the Balaklala Mine area was inspected on 
June 23,1961. 


The operators proposed drill sites to complete the drilling in area 
No. 3 and drill holes No's 11 and 12 in area No. 2, were inspected and 
approved.. 


Mr. Albers has kindly submitted a short geological resume of the pro-
ject, copy of which is attached hereto. 


We appreciate the benefit of Mr. Albers advice and. recommend acceptance 
of his conclusions.


leGntrr 


Attachments: 
Copy to: Harold Kirkemo 


Geologist, USGS, Washington, 25, D. C. 


John P. Albers, Geologist, USGS 
Menlo Park, California 


01€: File
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U Nil El) STATES GOVERNMENT 


Mern o ran dwn 


Mr. Glenn G. Gentry, Acting Field Officer, 
O.N.E., Region II


c 
on P. Albers, Geologist	 r) 


u . • eoJogicai. Survey, MenlO Park, Calif. 


SUBJE:i: Docket No. C'ME-6018, Balakiala Mine area, Shasta 


1 


F ROM 


As a result of our visit to 
23rd of June with Bud ialker 
cnnents for the record:


the West Shasta copper-zinc dist 
and Bruce Ensweiller, I offer t 


1) The recent detailed mapDing (i - 200') done by Shasta Minerals 
& Chemical Co. in Areas I, II, and III has been useful in ielimiting 
geologic features pertinent to prospecting for massive sulfide depsits. 
Se of the features brought out by this work are not shown on the 1:24,000 
scale map in U.S.G.S. Prof. Paper 285 owing to space limitations. The 
basic geologic picture upon which the present ONE exploration contract was 
conceived has not been changed by the detailed work. However, this work,',.-
along with some drilling , has shown that Area I and the eastern part of 
Area II are probably notas favorable geologically as Area III and the -; 
extreme ,westerrj part of Area II. In both of these localiti the geologic 
environment is similar to that in the vicinity of other 1cown deposits in 
the Jest Shasta district and is therefore, in my opinion, highly favorable'-
for prospecting. The favorable factors are: (a) stratigraphy--the upper 
tuffaceous beds and the coarse phenocryst cap rock porpny-ry unit are 
present, overlying the medluznphenocryst porphyry, which is the host rock 
of nearly all the Iciown deposits; (b) a strong eastward-trending fault 
similar to those that served as feeder channels at Iron Mountain, 
Balakiala and Manmioth, as well as most other mines in the district is 
present in both areas; (c) the intense lavendealteratiori, caused by 
finely disseminated hematite, is present in both areas; (a) both areas 
are on the main N-NE trend of the mineral district; and. (e) the detailed 
mapping of Shasta Minerals & Chemical Co. indicates a trough-like structure 
on the hanging wall side of the above mentioned faults. This last feature 
may or ma' not be significant. 


2) The holes planned within Area III are, in my opinion, suitably 
located to adequately test that area. 


3) Holes U arid 12, in the extreme western part of Area II, are 
suitably located and should definitely be drilled. However, these two 
holes alone are hardly adequate to test this large area, and I feel that 
favorable_consideration should be given to additional holes in this 
locality (within footage limitations of the contract) If these holes 
should_prove to be blank. 


cc: Hal Morris 
S. W.Hobbs 


- Harold Kirkeino
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SHASTA ineraIs & ChinicaI CoáANY	 - 


826 South Maxn.Street [; 


	


612 000LY 8U.ILD1NG	 / it \, 


SALT LAKE CITY 1, UTAH	 .	 /	 t
EXTRA CQy 


o:. 


July 12, 1961	 REE1VED/J219614 


Mr. Glenn G Gentry	 : .	 :	 .:	 .	 LL.2j 
Acting 'i.id Officer, .0MB	 :. .	


.	 . 
V 	 . 	 . • 


555 Battery Street	 .	 •. ..	 . . 
San Francisco 11, California 


• Re: Docket No. O$E..6078 . (Copperuzinc): 
• V
	 V 	 Shasta Minerals .& Chseioai Compiny 


•	 .	 Balaklala Mine	 . V 	 V 


V 	 7	 Shasta County, California. .. V 


V 	


V 	


V V V


	
• Contra.ct No. IE2lj3	 V 	 V 	


V 


V 	 Dear Mi'.	 V 	


.: V


	


V 	 V 	


V 	


V 	


V 


V 	 The drilling contract hae. been. awarded to Boy.les. rOtbera. 
The encloied copie$ Of a. letter .frO* W. .3. Walker give. a general 


• •cociparison of the . bids as they w.re submitted, .*nd the reasons V 


that the contract was awarded to Boyles VCopiVesof the bids are 
*1*0 included for your in*pection. Boyleahøs a drill, rig on the . 


V 


pro


'e rty ,  


and the first ahft started drillLng on July 
V' 


1961. V 


• 	 .. Geological, mapping progressed according t schedule . 
V 


during the *onth of .3une.	 V 	 . 	 .. . 	
V 	


V 	


V 


V . V 	


. . Very truly yours, .	
V 


V 	 ,V 


V 	


V.	 SHASTA	 $ & CHEMICAL COMPANY 


• 	


V 	 E . L. Stoker	 V 	 V V


	


V V V V
	 V 


/ 	
-/Presid* t 	 - _ .


	


-/ 	 ' 


End 	 . 	
. 	 V•	 VV	 • 	 • 	


V V
	 V.	


// 	
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SEPT1959 61
	 UNITED STATES 


DEPARTMENT OF THE INTERIOR 
OFFICE OF MINERALS EXPLORATION 


OPERATOR 'S PROGRESS REPORT	 •For Month of Docket No. oT.22-607C 


Operator's 	 &	 Contract No. 14-23-090—_ 


FOROPERATORS USE	 .	 FOR GOVERNMENT USE 


OPERATION	 UNITS UNITS	 UNITS TO	 COSTS TO	 APPROVED	
APPROVED	 APPROVED 


	


THIS	 DATE	 DATE	
UNITS THIS	 UNITS TO •	 COSTS TO 


MONTH	 MONTH	 DATE	 DATE 


Drifting .................................. 


Crosscutting ......................._______ ________ _______________ _______________ ___________ 


Raising................................... 


Shafts....................... . _______ ________ ________________ ________________ ___________ 


Winzes ................................... 


Other Underground ..... ._______ ________ _______________ _______________ ___________ 


Drilling, Core-Diamond	 2620	 2O,9&.00 
Rotary ............. 


Drilling, Non-core-Diamond.... 	 .	 .1	 1 
Rotary.......______ _______ ______________ ______________ __________ . _______ 


ChLrn.........._____ ______ ____________ ___________ ________ 


Percussion _______ ________ .	 _______________ __________ __________ 


Miscellaneous ........................


	


____ - p620	 1,179.00 ______ ______ 
oaas and rails..........


	


7	 11?. ______ _______
Stripping ................................ 


Trenchirig .............................. 


Test Pitting .......................... 


Other Surface Work ........._______ ________ ________________	 ___________ 


Initial Rehabilitation and Repairs .................................................... 


Rehabilitation of Mine Workings........................................................ 


New Buildings, Fixtures, etc. .......................................................... 


OperatingEquipment Purchases ........................................... 


Analytical Work ....................................... e......................175.00 


TOTAL TO DATE (per MME..Form 60) ...................................22,347.00  


REMARKS
	 REMARKS 


(Continue on back) 


The undersigned company, and the official executing this certification on its 
behalf, hereby certify that the information contained in this report is correct and 
complete to the best of their knowledge and belief. 


Date j	 ____ Shata MiIera18 & Oh8mioa 


Per'! 4i'1itIe	 ejdt 
A willfully false statement or representation to any department or agency of the United States 
as to any matter within its Jurisdiction is a criminal offense. (U.S. Code, TLUe 18, Sec. 1001.) 


(INsTRUcTIONs ON REVERSE)


I certify that the information above is 
complete and accurate to the best Qf my know-
ledge and belieL 


a37T 


Title
G ernment Repre	 ative 


Date	
//" 







INSTRUCTIONS FOR PREPARING OPERATOR'S PROGRESS REPORT, 
MME FORM 61 


This report is he sçcond of the three parts of the Opera-
tor's Monthly-Report. Submit the original and four copies. 


The cost for each operation should be the total of all 
claimed costs attributable to that type of work with two excep-
tions, namely—operating equipment purchased and analytical 
work which are stated separately. For example, drifting costs 
should be the total of all costs chargeable to drifting including 
supervision, technical services, timbering (if any), etc. Similarly, 
drilling costs should include the cost of cementing, reaming, 
core boxes, etc. This procedure of distribution holds whether 
the contract was written on an actual cost or a unit cost basis, 
or some combination of the two. Distribute the cost of such 
general items as supervision, equipment rented, -etc. according 
to relative footages or on some other conventional basis. The item 
"Initial Rehabilitation and Repairs" covers all rehabilitation 
and/or repairs other than the rehabilitation of mine workings. 


The item titled "Drilling, Non-core Percussion" includes 
all drilling performed with wagon, jack-hammer, stoper andmbünt-' - 


- - ed drills. The several items labelled "Other" are provided to 
take - care of particular exploration operations not specified -on 
this form.	 -	 - 


-	 INT.DUP. ,D.C,9-	 1.-V7	 -
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_______ .-=--


.00	 I 175.00 


.


O	 • 
MMEFORM6O	 UNITEDSTATES 
SEPT.1959	


DEPARTMENT OF THE INTERIOR 
•	 OFFICE OF MINERALSEXPLORATION 	


Docket No.	 _________________ 
Contract Mo.	 IE.6OV8 


14-23-090—
OPERATOR'S MONTHLY VOUCHER For Month of _______________ Contract Amount $ 2113


	


3bfl* 196	 Gov't. Participation '89,620 
Operator's Name	 .	 Mineral(s)	 i50	 1+4,810 


Address


	


	 $1ES1aII. & Chs*tcal CompaEy'	 copper'zjno 
1406 waier Bank Bni1djn Salt Lk Cf t7, Utah 


FOROPERATOR'SUSE	 FOR GOVERNMENT APPROVAL ONLY 


COSTCATEGORIES	 MONTHLY	 PREVIOUSLY	 TOTALSTO	 MONTHLY	 PREVIOUSLY	 TOTALSTO 
TOTAL	 REPORTED	 DATE	 TOTAL	 REPORTED	 DATE 


Fixed Unit Costs and' 
(1)Independent Contracts: 


Bulldozing..............-.................. 
Drifting. ................................... 
Crosscutting ............................-
Drilling .....................................-	 __________ 


(2)Personal Services: 	 ______________ 
Supervision & Technical •	 _______ 
Outside Consultants ...............- 	 ______ _______ 
Labor .......................................- 	 ______ _______ 


(3)Operating Mat'l. & Supplies: 
Ti mber ..................... -	 ______ _______ 


E xplosives ....................... 	 - 
Pipe ........................ 	 - 
Rail .....................................-	 - 


Core...Bozee...................... 


(4)Operating Equipment: 
Rental .......................................-
Purchase .................................. 
Depreciation .............................-


(5)Initial Rehab. & Repairs: 
Buildings, Fixtures, etc........-
Operating Equipment ...............-


(6)New Buildings, Fixtures, etc. 	 - 
(7)Miscellaneous: 


Repairs to Equipment ............ 
Analytical Work .......................-
Payroll Taxes ........................ 
Employee's Liability Ins........-


ftxet'uit'toitr - 


TOTALS .............= 


I certify that the above bill is correct and jst afid that payiiiëthefe'TóFhas 	 Pursuant to authority vested in me, I certify 
not been received,	 that this account is correct and proper for payment 


in theamount of: 
• 


Per,.J-s'1#	 Pr.iidnt	 $_____________ 
* When a voucher is signed or receipted in the name of a company or corporation, the name of 
the person writing the company or corporate name, as well as the capacity in which he signs, 
must appear. For example: "John Doe Company, per John Smith, Secretary," or "Tress- 	 tgnature urer,' as thecae may be. 	 (Authorized Certifying Officer) 
A willfully false statement or representation to any deparhnent or agency of the United 
States as to any matter within its Jurisdiction is a criminal offense. (U.S. Code, Title 18, 	 Dote _________________ Vou. No _____________ Sec. 1001.)


(INsTRucTIONs ON REVERSE) 	 •	 (sac OTHER SIDE) 







.	
.,. 


Certification by Government Representative: 	 : 


I certify that o the best of my knowledge and belief the contfactor submitting this voucher is operating an exploration 
project in accordance with the terms of Contract No. 


Signatur	 ;	 o	 TitIe	 :	 Dat 


Approved by OME Exe utive Officer orAl mate: 	 O/1 
Signatu	 Ti tie,4	 14ç Date	 (7/96/ 


'.7.	 5 1 


• OPERATOR'S MONTHLY REPORT 	 S 


The Operator, under an Office of Minerals Explor- THIRD, the Operator's Narrative Report is acon-
ation	 contract,	 is	 required to	 report	 monthly	 to the cise description of the work performed, results accorn-
Government.	 The report consists of three parts. pushed,	 and	 any	 unusual ,	 situations encountered, 


FIRST, the Operator's Monthly Voucher on MME illustrated	 and	 supported	 by	 engineering-geological 
Form 60 'listing the project costs incurred' and claimed maps or sketches, drill hole logs, assay reports, etc., 
by the Operator is the voucher basis for payment of .	 as	 pertinent. 
the Government's share of the cost. 	 ,	 S 	


S


. 


' 	 The Operator submits the original and four copies 
SECONIi, the Operator's Progress Report on MME of each of the three sections of .this report to the OME 


Form 61 is a statistical report of the units and cost of regional	 Executive Officer at the end of each month 
of work performed under the contract.	 . during the life of the contract. 


PREPARATION OF OPERATOR'S MONTHLY VOUCHER, MME FORM 60 


After	 all	 applicable	 spaces	 are	 filled	 in,	 the • Under	 Category	 (7)	 include	 all	 miscellaneous 
Operator or his agent must sign the certification in the claimed costs such as repairs (other than initial) and 
lower left corner.	 'Categories (2) 'through (7) apply to 'maintenance	 of	 equiçment,	 sampling	 and	 analysis, 
"Actual Cost" contracts o,nly. travel,	 cqmmunication,	 accounting,	 office expenses, 


Under	 "Fixed Unit Costs"	 and Category (1) and the Operator's share of pOyroll taxes and insurance. 
report, (a) the total fixed unit csts of work performed '	 Except	 for, amounts	 claimed	 under	 "fixed unit 
under contract provisions for contribution by the Gov- 'costs"	 provisions of the contract,	 all costs claimed 
ernment on a basis of "fixed unit costs"; and (b) the in	 this	 voucher must be	 supported by documentary 
claimed costs of work performed on a unit-price basis evidence	 consisting of:	 (a)	 certified copies or tran-
by independent contractors. ,' 	 S ' scripts	 of payrolls	 which list	 each	 employee, wage 


Under Category (2) include the claimed costs of rate,	 period of employment, gross earnings, 	 itemized 
all payrolled and invoiced supervisory, technical, and deductions, and net earnings; (b) original or certified 
labor personnel, except the costs for services applica- copies of invoices, statements of accounts, or purchase 
ble to Categories (5) and (6). orders which indicate items of materials or services, 


Under Category (3) include the claimed costs of qUantities,	 unit prices,	 total	 charges,	 and payment 
all	 project	 materials	 and	 supplies other than those terms; and (c) certified memoranda of the Operator for 
used for work under Categories (5) and (6). 	 , such items as depreciation of Operator-owned equipment, 


Under	 Category	 (4)	 report	 claimed	 rentals on ' unemployment taxes, and employee's liability, insurance. 
equipment belonging to a third party, claimed payments The certification may be stated thus, "Certified True 
or obligations for payments on the Operator's purchase Copy (or Transcript)", followed by the signature of the 
of equipment,	 and claimed depreciation for the use pf Operator or hi	 agent.	 One copy of each document 
Operator-owned	 equipment. should accompany the original of this voucher. 


Under Categories (5) and (6) include all claimed The requirement for submitting documentary evi-
costs of labor,	 supervision,	 technical	 services, ope- .,	 dence of, clained costs may be waived by the .OME 
ating materials and supplies, and all other items used regional' Executive Officer' if he determines that it is 
in (5) the initial rehabilitation' and repairs of existing impracticable for an Operator to submit this material. 
buildings,	 fixtures,	 installations	 (exclusive	 of mine In any case of waiver of this requirement an "on-site" 
workings), and operating equipment; and (6) the instal- audit by an OME auditor is mandatory prior to payment 
lation or construction of new buildings, fixtures, and of the final' Operator's Monthly Voucher. 
fixed 'improvements (exclusive of mine workings). 	 Do '	 '	 ' 
not	 report these costs under Categories (2), (3), (4),


•
,'	 S 


and	 (7)
INT DUP	 D C	 9— 41$?2
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EXTRA CO.P 
O.M.E 


RECFIVED AUG__2 


June 27 .96) 


/ 
Mr 0 K 0 L0 Stoe Preidnt 
Shasta Minerals & Chiical Company 
1406 4a1ker Bank Butilding 
Salt Like City D Utah 


:	 ay:


W have rscsied bids from three o the five drilling companies 
to whom specifications were sent 0 Joy has tnfornsd uts that they 'd.11 be unable 


t	 bO .haL	 ihersor is the only one that cias note yet reapond 0 I
believe thate ehoul the program started by aariin the contract to one 
oj' the three that have su itt: bids0 


I tL&V ccmparoa the is b €plyin Lhe rates subi.ted to tre 
drilling done in the 1960 season 0 The ruits are: 


Nicholds and Thompson	 760 per foot overall Lj 
Eoyles ircthsrs	 Mm0	 7',5 per foct D overail 


	


Mac,	 55 per foot 0 overall 


:c.intck	 O• pr foot 0 over&ll /, 
ç	


tch.s anc; Tbornaon bid	 c.udt' time ftr p.lacin a.	 P'.illifle ca:3ing 
at 110O per hor 9 where tne other to biadera nc1ua thi item in 
thsi]r foot	 st0 the extr costs to be	 id to iiflo1 and iio 
or fr t.hi itet rtiIit atourit to an arersgs of 50 per foot0 


/2 McC.intock h& . a clus to the effect tdiat they expect to et rimburi 
for carg lost or left Li the ho.e through norm.l driilin, opertins 
at 5( o.f actia1 cot0 Both .he other bidders absorb tnis item0 


Any of these coparits ar co:pete 	 ih cualified nd no 
problems	 u1d arJe if th contric were a'arded to .ny one of the.0	 feel
that all of the bids ar ve good0 


Nhols is particularly tht. rest'ad in the jo because of it 
j'rxtmity t' hi	 reent. Job on th iron rposit .	 hsta	 The Lob 


uld be benefited by his frequent visits 0 owver it is likely that his 
.rew	 i1d gt off to a 310w start Ucause 	 the	 lc< of r-Li1iar1ty i;i 
the district0 Ons or t	 bad holes in a row might. rut tjchois in a tough 
spot o that e ouI.t be fret!in: fr wmQ chn	 in sn.t :;f this csc1b. 
-uiitv p I an inpreeaeCt with th 	 tan arid his equr.v'. iri f, 	 Fie 
o	 '.t'1	 'ith nI oerformanc'0
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fl 
2	 Drilling bido 


The o1es rathers bid represents sinoers efrort to keep 
this job0 I like the bitcoat jroriaion as it permits us to see the 
actual bit costs being cxarienced0 As you known I wve been entirely 
stiefied 4th oy1es Brothers and their employees0 ecossary supervision 
is kept at a minimt with this cøany0 ;e ha7e always fcunct them 
extremely cooperativs relationships have always been ood0 


The MoClintock bid is cnipetitiVe ut .as it is the highest it 
does not, warrant consideration at tnts t5Lme, 


I recoaend that the contract be awarded to oy1eo Brotherra in 
spite of the fact that the Nichols bid may be sowhat 1ower This recemmend 
ation is bieed On the closeness of the bids and the background of experience 
that Boylee have had in tho district0 


If you ir1 the contract to Boyles I suggest that the item 
of b1tost as deteriinsd by experienc3 be eett]ed ery 5tU feet of 
dri1ling 30 that good nd bad holes are leveled off0 


If you award the contract to Nichols, you should ask him to 
include 0 in his contract 0 prices for ALd.rilling for the intera1s 25O5OO 
and for O 25O You should also sk for prices on BXdrilling for O25O feet0 


As time is urgent I suggest that you telephone the contractor 
to whom you award the bid so that they can get started0 I believe it vu1d 
be a fine rast'.re if you lao telephoned the other bidders and th&nkd th 
for their fine competitive bide0


Iery truiy your8 


J0 Walker
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Q.M.E 
e .DAUG 2 1961 


Jure 22 19(1 


'Lasta Mirerals . CLer'iicai Copny 
1 LO6 alker T3nk uilding 
5lt Ltke Cit Utth 


entlenJrL 


Followir i our iropoa1 for drilling in the est .iiata GcppZtric 
district near :od.din California durir. the curreot drilling ason Q per 
,.our r€que3t for bidzi, 


1 0 :obilizatioi lurr sui' of $350, 
2, rillthg 


& (",erburden itt 4 ,9O ror 1inal fct 
• ire r.io Dri1lin 


250 0 at :4:?5 
250°	 500° at	 00 
500 0 750° at $, 035 
7500	 10000 


C,	 iro Line i)'illing 
2. 508	 500 0 e 
500 0 	 7 .50 0 at 725 
7.50°	 1000 0 at $750 


'il1in 
.500 0 	 750 0 at $7,25 
750 °	 10O0 at $?,70 


ni hole at $2,5.. per lineal foot 0	 r 5se0 
4, 'our1yrate chgQ for the fo1ioing itc a )el&y tI41c 


cezenting and driilin @emont 0 casing hole ind 'ulling casinz at 
$11. por our, 


50 Piiir.g s will bo biJ_ioci month for ork p*orforoocI each 
ealenItr mor.th with pant duo within thirtj cia;i, 


e iiih to thsnk ou for offering u the oportunit,' to bid on this 
rograi and if aia'dtd this contract co ;rould 9ut tonotoh personnel and 
upxtant in exeellerLt condition on the Job to ravide 70u with airr 


core rec	 :;'o


er' tru.1./ To.u'60 


__J Jøi 
P.lvirA Po ichol 
President 
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j3O BRANCH OFFICES 


DtAMON	 OILLING 


OU?DAflON	 TE'T'N D	 i	 r R 
SACRA	 PJrr 


A F	 r, Q 


4&1 T CONTRALTORSENGNEERSGE0L0GTS


-


ST 


MI	 LAMT 1 GeneI	 Of.,'s	 -i 


A	 A5.A1I.


2 .1 PLne	 3J	 P. U. Io	 .h:Lr	 1	 ' - 


SALT	 At	 --	 JT.AH 


J	 f, 18L Reply	 to:


- r.	 tokr 
'r1a	 ChccL Co. 


ô
tt Le Ctty, Utb


M. tok.or: 


Our thstriot M	 a3er&o Lr. Pe Cber	 nted te 


t4 be driLLed under ta y	 propoeed pogrU cad 438t8 t foUowig 


ecbedAe of rateo. 


I.	 brd	 4. 60 p.'r ft. 


2. cure L2rliU	 - _____ 
$


7.O	 .3O 


3. Lemthg If tequired, 1U be okred for t tbe ree of 


&er ft. for aLL Matte. 


4. c&g li1 e c1ard for at th fotAothg a1terito rtte3 


for eli Mzee;	 per fL or $i2.D( per beur, wkk1iaevr i 
preferred by aata Iera1e. le both caees oeeieat or oeueat 


tttuto to be turt&hcd at no oeM to ue. 


the - or delays at the dLreotaoe of yur repreent&UVt 
wILL be oarged for at i).00 per hour. 


6. stL dIauoad coats In e	 of	 per it., but net to 


a ttL cuat of 2. è per it. • will be tu yuux accout. 


wILL note a redction in the retos of . tO per ft. under tiuO In ect teat 
aion. however, we bav a4O4 oLaiee etz. 1:1w reason for this I ueoau.se we were 


only able to uae an actual reduction of 4( er ft., based on th	 coet3. Rowever,


our dianund luas was actually 2. Oper ft. &rthg thie period. rfter creiu11y 'eVAOWbJ 


en accurate Tiat of 41 ult and nii hel1 typed 	 we foel that we on cut this cost


by appewthnatutY 6(4 pr it. If w cr€ cucceesful In d.ing this th.. avIns wuuid be 
- iosed on to you under thb. cLac' md the reduced ratci. kiowever, If we are not succeles-


ful you are stiil aranleed the ahtIon&1 dianund eiet would not oiceed 6O per ft. 
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SHATA Minerals & Chemical C MPA$VM E	
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;	 r r	 \\ \	
1406 WALKER 


,p4QED JUN30 


	


SALT LAKE CITY I UTAH	 DATE 
ft	 Junel9,196l 


Mz. Glenn C. Gentry	 •	 •.	 S 	 •. 
Acting Field Officer, ONE 


555 Battery Street	 •	 - 
San Francisco JI, California


Re: Docket No. OME-6078 (Copper-Zinc) 
•


	


	 Minerals Li' Che*icsl Company 
Balakiala Mine 
Shasta County, California 
Contract No. IdmE2113 


Dear Mr. Gentry: 


Kequests f'or bids for diamond drilling have beefl sent to five companies. 
We have asked the contractors to be ready to drill by July/let. We 
believe the interveneing time is adequate to peráit discussion of the 
ares mapped and decisione mutually reached on the specific locations 
of at least four proposed holàs. Additjoual Mapping canbe conducted 


• whil, drilling is in progres. 5/ 	 • 	


• 


Geological mapping sgreea generally with the information on the geolo. 
• gical map that accompanies Professional Paper 285. The details indicate 


•	 the exiat*nce, in at least part of the area, . of three horzona of 
•	 ore.type0 po.rphyry. Foliations mapped. indicite that the basin may be


quite deep and som consideration must be given the question of the 
deairablity of attempting to ponetraté the lower horizon in the middle 
of the basin.	 .	 •	 .. . •.••	 .	 . 5 	


5... .	 • 	 • 	 . 


ie are ready to discuss the results of the detailed mapping with the 
Oith fiøld team and suggest that you arrange a visit as soon as convenient 
to do *0.


Very trtilyyoürs,	 .	 S • •	
• • . S 


•	 SHASTA MINERALS Lv CHEMICAL CO. 	 • 	 S 


K. L Ok 4'i 
Presi4ent	 ..r	 •. • 


I	 ) 
/1/ I	 ---	 \\	 - 


/	 ' // /	 \ / 
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5 	


5 	
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MMEFORM6O	 UNITEDSTATES 
P1 1959	


DEPARTMENT OF THE INTERIOR 
OFFICE OF MINERALS EXPLORATION 


OPERATOR'S MONTHLY VOUCHER For Month of	 q, 1% 


Operator's	 Cbij@i OV


Docket No.	 _____________________ 
Contract No. 


14-23-090-.	 1i3 
Contract Amount	 $ 


Mineral(s)	 1tt 


FOR OPERATOR'S USE	 FOR GOVERNMENT APPROVAL ONLY 


COST CATEGORIES	 MONTHLY	 PREVIOUSLY	 TOTALS TO	 MONTHLY	 PREVIOUSLY	 TOTALS TO 
TOTAL	 REPORTED	 DATE	 TOTAL	 REPORTED	 DATE 


Fixed Unit Costs and 
(1) Independent Contracts: 


Bulldozing..............-.................. 
Dri fting. .................................... 
Crosscutting ............................ 
Drilling .................................... 


(2) Personal Services: 
Supervision & Technical ...... 
Outside Consultants .............. 
Labor	 ...................................... 


(3)Operating Mat'l. & Supplies: 
Timber .................................... 
Explosives. ............................. 
Pipe ......................................... 
................... 


(4)Operating Equipment: 
Rental ...................................... 
Purchase .................................. 
Depreciation ............................ 


(5) Initial Rehab. & Repairs: 
Buildings, Fixtures, etc....... 
Operating Equipment .............. 


(6)New Buildings, Fixtures, etc. 
(7)Miscellaneous: 


Repairs to Equipment ............ 
Analytical Work ...................... 
Payroll Taxes ........................ 
Employee's Liability Ins....... 
................ 


TOTALS ............ 


I certify that the above bill is correct and just and that payment therefor has 
noj 1en ;çceived. 


___________ * Pat* inrZ	 '4e1 C 


--- --.--
* When a voucher is iiied or receipted in the name of a company or corporation, the name of 
the person writing the company or corporate name, as well as the capacity in which he signs, 
must appear, For example: "John Doe Company, per John Smith, Secretary," or "Trees-


as the:cade may be. 
A willfully false statement or representation to any department or agency of the United 
States as to any matter within its jurisdiction is a criminal offense. (U.S. Code, Title 18, 
Sec. 1001.)


(INSTRUCTIONS ON REVERSE)


Pursuant to authority vested in me, I certify 
that this account is correct and proper for payment 
in the amount of. 


$ 


Signature
(Authorized Certifying Officer) 


Dote	 ____ Vou. No. ________
(SEE OTHER SIDE)







.	 ..	 .	 - 
Certification by Government Representative:: .	 •. 


I certify that to the best of my knowledge and belief the contractor submitting this voucher is operating an exploration 
project in accordance with the terms of Contract No. 	 //9 
Signature_______________ Ti tI 74( 44	 Date_________ 


Approvfby OME ExeutivOfficer or i9ernate: 


Si	 Ti tie1 b7'J71 1'94 6	 Date 


.	 OPERATOR'S MONTHLY REPORT 


The Operator, under an Office of Minerals Explor-
ation contract, is required to report monthly to the 
Government. The report consists of three parts. 


FIRST, the Operator's Monthly Voucher on MME 
Form 60 listing the project costs incurred and claimed 
by the Operator is the voucher basis for payment of 
the Government's share of the cost. 


SECOND, the Operator's Progress Report on MME 
Form 61 is. a statistical report of the units and cost of 
of work performe4 under the contract.


THIRD, the Operator's Narrative Report is aeon-
cise description of the work performed, results accom-
plished, , and any unusual situations encountered, 
illustrated and supported by engineering-geological 
maps or sketches, drill hole logs, assay reports, etc., 
as pertinent. 


The Operator submits the original and four copies 
of each of the three sections of this report to the OME 
regional Executive Officer at the end of each month 
during the life of the contract. 


PREPARATION OF OPERATOR'S MONTHLY VOUCHER, MME FORM 60 


After all applicable spaces are filled in, the 
Operator or his agent must sign the certification in the 
lower left corner. Categories (2) through (7) apply to 
"Actual Cost" contracts qnly. 


Under "Fixed Unit Costs" and Category (1) 
report; (a) the total fixed unit costs of work performed 
under contract provisions for contribution by the Gov-
ernment on a basis of "fixed unit costs"; and (b) the 
claimed costs of work performed on a unit-price basis 
by independent contractors. 


Under Category (2) include the claimed costs of 
all payrolled and invoiced supervisory, technical, and 
labor personnel, except the costs for services applica-
ble to Categories (5) and (6). 


Under Category (3) include the . claimed costs of 
all project materials and supplies other than those 
used for work under Categories (5) and (6). 


Under Category (4) report claimed rentals on 
equipment belonging to a third party, claimed payments 
or obligations for payments on the Operator's purchase 
of equipment, and claimed depreciation for the use of 
Operator-owned equipment. 


Under Categories (5) . and (6) include all claimed 
costs of labor, supervision, technical services, oper-
ating materials and sup.plies,. and all other. items used 
in (5) the initial rehabilitation and repairs of existing 
buildings, fixtures, installations (exclusive of mine 
workings), and operating equipment; and (6) the instal-
lation or construction of new buildings, fixtures, and 
fixed improvements (exclusive of mine workings). . Do 
not report these costs under Categories (2), (3), (4), 
and (7).


Under Category (7) include all miscellaneous 
claimed costs such as repairs (other than initial) and 
maintenance of equipment, sampling and analysis, 
travel, communication, accounting, office expenses, 
and the Operator's share of payroll taxes and insurance. 


Except for amounts claimed under "fixed unit 
costs" provisions of the contract, all costs claimed 
in this voucher must be supported by documentary 
evidence consisting of: (a) certified copies or tran-
scripts of payrolls which list each employee, wage 
rate, period of employment, gross earnings, itemized 
deductions, and net earnings; (b) original or certified 
copies of invoices, statements of accounts, or purchase 
orders which indicate items of materials or services, 
quantities, unit prices, total charges, and payment 
terms; and (c) certified memoranda of the Operator for 
such items as depreciation of Operator-owned equipment, 
unemployment taxes, and employee's liability insurance. 
The certification may be stated thus, "Certified True 
Copy (or Transcript)", followed by the signature of the 
Operator or his agent. One copy of each document 
should accompany the original of this voucher. 


The requirement for submitting documentary evi-
dence of claimed costs may be waived by the OME 
regional Executive Officer if he determines that it is 
impracticable for an Operator to submit this material. 
In any case of waiver of this requirement an "on-site" 
audit by an OME auditor is mandathEy prior to p.áymert 
of the final Operator's Monthly Voucher. 


INT.DUP. ,D.C.59- 4?2







MME FORM 61	 UNITED STATES 1SEPT- 1959
DEPARTMENT OF THE INTERIOR 


OFFICE OF MINERALS EXPLORATION 


OPERATOR 'S PROGRESS REPORT	 For Month of ______	 Docket No. ________ 
33 


Operator s Name	 Contract No. 14-23-090--


OPERATION UNITS


FOR O p ERATOR'S USE FOR GOVERNMENT USE 


UNITS 
THIS 


MONTH


UNITS TO 
DATE


COSTS TO 
D	 E AT


APPROVED 
UNITS THIS 


MONTH


APPROVED 
UNITS TO 
DATE


APPROVED 
COSTS TO 


DATE 


Drifting ..................................._______ ________ ________________ 
Crosscutting ..........................._______ ________ ________________ 
Ralsmg	 ____________ 


Winzes ...................................._______ ________ _______________ 
•	 _____ _________ 


_____ ______ ___________ Rotary 
Drilling, Non-core-Diamond 


Rotary 
Chisn..........._____ _____ ___________ 
Percussion______ _______ _______________ 


Miscellaneous .........................______ ______	 _____________ 
.......__	 -	 2O 


Roads and Trails .....................______	 _______	 ._.53.................. 
Stripping ...............................,. 
T renching 
TestPitting ............................______ _______ ______________ 
Other Surface Work ................ 


Rehabilitation of Mine	 Workings. ....................................................... 
New	 Buildings,	 Fixtures,	 etc.	 .......,	 ..................................................


Initial Rehabilitation and Repairs ..............................................................


Operating Equipment Purchases 	 .............................
AnalyticalWork	 ................................................................................. 


TOTAL TO DATE (perMME.Form6O). 	 ...................................


________________ ___________ _______________ _________________ 
________________ ___________ _______________ _________________ 


OAC FLE 
0, M. E4 _______________ - ______ __________ - -i. -____ _________ ______ 


___________ 7 DAT IINI I ______ 
rT 
I_i.___.._...-='.'=" 


__________ — ________ 
______________


______ 


_____________


__________ 


_________ 
____


- ___________ 
-


_________ 


___ ____ 


_____________ - _____________ _________ 


•-	 -


________________ _______________ 
_.___..!7.E....... 


___________ ____________ 


REMARKS 


(Continue on back)


REMARKS 


(Continue on back) 


The undersigned company, and the official executing this.certification on its 
behalf, hereby certify that the information contained in this report is correct and 
complete to the best of their knowledge and belief.


&	 dd C 


A wiUful1	 falae statement or representation to any department or agency of the United States 
as to any matter within its Jurisdiction ia a criminal offense. (U.S. Code, Title 18, Sec. 1001.)


I certify that the information above is 
complete and accurate to the best of my know-
ledge and belieL


overnrnent Rep e entaye 
" 


Date ________________________________________







I	 REMARKS (Cont.)


	


..	 -.	 .	 . .	 •MARKS 


INSTRUCTIONS FOR PREPARING OPERATOR'S PROGRESS REPORT, 
.MMEFORM61 


This report is the second of the three parts of the Opera-
tor's Monthly Report... Submit the original and four copies. 


The cost for, each operation should be the total of all 
claimed costs attributable to that type of work with two excep-
tions, namely—operating equipment purchased.. and analytical .....-: - 
work which are stated separately. For example, drifting costs 
should be the total of all costs chargeable to drifting including 
supervision, technical services, timbering (if any), etc. Similarly, 
drilling costs should include the cost of cementing, reaming, 
core boxes, etc. This procedure of distribution holds whether 
the contract was written on an actual cost or a unit cost basis, 
or 'some combination f the 'two. Distribute the cost of such 
general items as supervision, equipment 'rented etc. according 
to relative footages or on some other conventional basis. The item. 
"Initial Rehabilitation and Repairs" covers all rehabilitation 
and/or repairs other than the rehabilitation of mine workings. 


The' item titled 'Drilling, Non-core Pércussin" includes 
a11drillingprformed with wagon, jack-hammer, stoper and mount-
edIi'lls.The several items labelled "Other" are provided to 
take care of . particular exploration operations not specified on 
this form.	 . 


INT,DUF. ,D.C.9- 1--Y7







San' Franciscc 11, California


-'	 3,.	 'S


0 


l4entorandurl


r.sca1 Section, Thvision o1 ni1istrativeS_ 
Office of Nierls x1oration, Office of the secretary 
Drtet of the Interior	 .. 
Tashinton 25 i)	 . 


•	 From:	 Acting .1ie4 Qfflcer, OM, eioifl 


• subject: Docket No. O?-6O78 (Copper-Zinc) 	 ..	 * 
Siacta Miiacral	 Cbernial CornpanJ 
Balakiala Mine	 • 


•	 Saasta Couati, Calif orni	 ': 


(oxtract io. Ia-E 2l13 


Enclosed re the' original and tao' copies of the operator's voucher 
• report and :arrative, relativ to. the subject contract,. for the month 
• of April, 1961 .	 .	 .	


• :	


S 


No expenditures 'were ' charged to th cotre.ct. during the reporting 
period and. therefore 'no reitbrseL1flt is claimed hr the operator. 


tL 


Glenn 0. Gentry 


Attachments 


S	 Copy 'to: chief, Diviioi of Pield Operatioa; o	 • 	 • S 


iasiingti1 . 25, .D.• C.:	 5'	 • . . . 	 . 	 •:	
•' 


o. rile	 •	 . 	 . S ••	 .
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SHASTA Minerals & Chemical C(MPANY - 


	


_______________	 OFFICIAL FILE COP 
IANI( B[DG.


O.M.E: SALT LAKE CITY 1, UTAH
RECEIVED JUN 2 1961 


May 24, 1961


_-


Mx. GlenuG. Gentry	 _____ 
Acting Field Officer, OWE	 _____ _______ 
Regionli	 •: 
555 Battery Street	 •:.	 ___________ 
San Francisco ii, Caifornta


Re: Docket No. OME .6078 (Copper..Zinc) 
Shaata Minerals & Chemical Coaipany 
Baiaklal.a Mine: 
Shasta County, C*iifOrnia' 
Contract No. Xda-E2113 


Dear Mr. Gentry: 


During the month of April bulldozer. work was done to provide access 
to proposed . diamond drill aits in Area UI. flow much o? this work 
will be sp.cificaUr ppiicable to the present ONE contract will depend 
on the final determinatOn oi drUUngsiteii in Area XXI. 
V. tiIl hop. to complete our geologic mapping and reuse drUUng on 
or' about June 15, 1961. However, the engineers have been delayed in 
completing our topographic maps, and the time for cop1etion of our' 
geological mapping may have to be extended. prOportionally. 


Very truly yours, 


SEASA 1XNERALS t CHEMICAL COMPANY 


K. L...Stokez' 	 .. 
• President 


KLS:nch


4 
Ii 


/ ? r


/ I	
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MME FORM 61 
SEPT. 1959 UNITED STATES


D ARTMENT OF THE INTERI R 
OFFICE OF MINERALS EXPLORATION 


OPERATOR 'S PROGRESS REPORT	 •For Month of £ Ai1 i61	 Docket No. Q14O7 


Operator's	 .0	 Contract No. 14-23-090--_!113 


OPERATION UNITS


FOR O p ERATOR'S USE FOR GOVERNMENT USE 


UNITS 
THIS 


MONTH


UNITS TO 
DATE


COSTS TO 
DATE


APPROVED 
UNITS THIS 


MONTH


APPROVED 
UNITS TO 
DATE


APPROVED 
COSTS TO 


DATE 


Drifting .................................. 
Crosscutting .......................- 	 ________ ________________ 
Raising....................................________ _______________ 
Shafts ....................................._______ ________ ________________ 
Win zes ..................................._____ _____ 	 __________ 
Other Underground ...................______	 _______	 ______________ 
Drilling, Core-Diamond ..........._____ _____	 2620 


DrillIng, Non core Diamond	 _____ ______ ____________ 
Rotary ......._______ ________ _______________ 
Chisn..........._______	 -	 _________________ 
Percussion_______ ________ _______________ 


Miscellaneous .........................______ 
P&*	 t co4	 ____ ____	 2620 
Roads and Trails	 ____.___53____-__ 
Stripping	 ................................ 
Trenching 
Test Pitting 
Other Surface Work 	 ________ ________________ 
Initial	 Rehabilitation	 and	 Repairs	 .....................................................
Rehabilitation of Mine	 Workings ........................................................ 
New Buildings,	 Fixtures,	 etc ..................... .
Operating Equipment Purchases .......C*.bcs................
AnalyticalWork	 ................................................................................ 


TOTAL TO DATE (per MMEForm 60)	 ...................................


________________ ___________ _______________ _________________ 


_______________ ___________ 


-


_______________ 
- 


_______________


________________ 
_ 
_________________ ________________


OFA 1141 FILE CO __________ 


______________ _________ O M 
6$•O0 CFIVF JUN 2 ______ 


____________ bATE IN1TIALS _______ 


_______________ 
________________


___________ _____
-


_________ 
_________ ____________ ___ 


--
__________ 


_______________ _________ .----


- 
fl.QcL


________ 


_____.5i.,_
_____ ______


__________ _________ ___________


__________ _________ ___________ -


_________ 
________________


________ : __________ -
- 


________________


________________ _______________ 
175.00 


_____________ _____________ 


REMARKS 


(Continue on back)


REMARKS 


(Continue on back,) 


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


Date _____________ 0 erator $$a- i -. &	 ic1G 


itle	 7$j4q 
A wi1lfull 	 false statement or representation to any department or agency of the United States as to any matter within its Jurisdiction is a criminal offense. (U.S. Code, Title 18, Sec. 1001.)


I certify that the information above is 
complete and accurate to the best of my know-
ledge and belieL 


gnott	 -	 ii1r 


overnrnent	 presentative 
._f.;._,, j, Date _______________________________________







R*RKS (Cont.) REMARKS (Cont.)


INSTRUCTIONS FOR PREPARING OPERATOR'SPROGRESS REPORT,
MME FORM 61 


This report is the se:cond of the three parts of the Opera-
tor's Monthly Report. Submit the original and four copies. 


The cost for each operation should be the total of all 
claimed costs attributable to that type of work with two excep-
tions, namely—operating equipment purchased and analytical 
work which are stated separately. For example, drifting costs 
should be the total of all costs chargeable to drifting including 
supervision, technical services, timbering (if any), etc. Similarly, 
drilling costs should include the cost of cementing, reaming, 
core boxes, etc. This procedure of distribution holds whether 
the contract.was written on an actual cost or aunit cost basis, 
or some combination of the two. Distribute the cost of such 
general items as supervision, equipment rented, etc. according 
to relative footages or on some other conventional basis. The item 
"Initial Rehabilitation and Repairs" covers all rehabilitation 
and/or repairs other than the rehabilitation of mine workings. 


The item titled "Drilling, Non-cdrê Pérëussion" includes 
all drilling performed with wagon, jack-harnrner, stoper and mount-
ed drills. The several items labelled "Other" are provided to 


- take care of particular exploration operations . not specified on 
this form.


INT.-DUP. ,D.C.59- i.-V7







_,.4 


MMFORM6O	 UNITEDSTATES s pir. 1959	
DEPARTMENT OF THE INTERIOR 


OFFICE OF MINERALS EXPLORATION 	
Docket No. 
Contract No. 


14-23-090—	 2113 
OPERATOR 'S MONTHLY VOUCHER For Month of April_1tt	 Controct Amount ______________ 


Gov't. Participation ''$ _• O 
Operator' s Name Sbasta_ inera10_&_Chuioa1_Cc*apax	 Mineral(s)	 COppSl!.ZiflC 


Address 1406_WaJ.'_ Iuiliiiog,_olt_Lake_Citj',_Utah 


COSTCATEGORIES


FOR OPERATOR'S USE .FO.R GOVERNMENT APPROVAL ONLY 


MONTHLY 
TOTAL


PREVIOUSLY 
REPORTED


TOTALSTO 
DATE	 .


MONTHLY 
TOTAL


PREVIOUSLY 
REPORTED


. TOTALSrO 
DATE 


Fixed Unit Costs and 


(fl Independent Contracts: 


Bulldozing..............- ..... 
Drifting	 ......................................


Crosscutting............... 


Drilling	 ..................................... 


(2) Personal Services: 
Supervision & Technical. .......


Outside Consultants 


Labor	 .......................................


(3) Operating Mat I	 & Supplies 
Timber	 ..	 -	 - 


Explosives	 .......................- 
Pipe......... .......... 


Rail	 .....................................-... 


(4) Operating Equipment: 


Rental	 .......................................


Purchase....................................


Depreciation	 ............................ 
(5) Initial Rehab. & Repairs: 


Buildings, Fixtures, etc ........


OperatingEquipment ...............


(6) New Buildings, Fixtures, etc. 


(7) Miscellaneous: 


Repairsto Equipment	 .............


Analytical	 Work	 ...................... 


Payroll	 Taxes	 ....................... 
Employee's Liability Ins........


Ptxuzittcoebe..... .


TOTALS


.. 


..


.	 . . 


.	 ..


. .


:


. 


COPY_ 
. 


2 1961 
OCJL = 


-- _______ ____ 


: ______ 
=.._____ 


- __________ 
___________ 


- 


___________________ 
_____________________ 
____________________ 


____________________ 


____________________ 


79500 79500 ___________________ . ,., . 
. ..


_________________ 
. ____ . 


. 698.o0 2o,69i.00 


: 
.	 . _________________.


.	 .	 ,.. 
.


. 
. 


__________ _____________ I


DFFICIAL_FiLE 


._._., __________________ . ..._M_ ______
REI EIVED JU 


.., ____________
_____


D1 1'	 1N1TIAL' _________ 
I


_____________ ____ 
.. . . 


__________ ._..


-- 


= ________ 
._ 175.00 17500


____ _______ 


,.


.	 . . .__. - 
______________ ___________________ ____________________ _______ 


.
_____________ 


_____________ __________________ ___________________ - . 


________________ ____________ __________________ ___________ 
_____________ _________________ _____________ __________________ ___________________
____________ _________________ ____________ _________________ ___________________


_________________ ____________ _________________ __________________ ____________ 


____________ _________________ ____________ _________________ __________________ 


1,179.00 . 1,179.00 . .. . 


22,e47.00. 22p$i7.00 _____________________________


	


I certify that the above bill is correct and just and that payment therefor has 	 . Pursuant to authority vested in me, I certify 
not been received. 	 that this account is correct and proper for payment 
Date _____________ * Payee 	 in the amount o 


tie	 .	 :	 $ 
* When a voucher is signed or receipted in the name of a company or corporation, the name of 
the person writing the company or corporate name, as well as the capacity in which he signs, 
must appear. For example: "John Doe Company, per John Smith, Secretary," or "Treas-	 ignature. 
urer," as the:cade may be. 	 .	 .	 .	 .	 .	 .	 (Authorized Certifying Officer) 
A willfully false statement or representation to any departhant or agency of the United 


	


o any matter within its jurisdiction is a criminal offense. (U.S. Code, Title 18, 	 Dote _________________ Vou. No. 
(INsTRucTIoNs ON REVERSE) 	 .	 - -	 (sEE OTHER SIDE) 







.	 . 
Certification by Government Representative 


I certify that to the best of my knowledge and belief the contractor submitting this voucher is operating an exploration 
project in accordance with the terms of Contract No. 	 //?


_____ 


OPERATOR'S MONTHLY REPORT 


The Operator, under an Office of Minerals Explor-
ation contract, is required to report monthly to the 
Government. The report consists of three parts. 1-


FIRST, the Operator's Monthly Voucher on MME 
Form 60 'listing the project costs incurred and claimed 
by the Operator i's the voucher basis for payment of 
the Government's share of the cost.	 - 


SECOND, the Operator's Progress Report on MME 
Form 61 is a statistical report of the units and cost of 
of work perfàrmed under the contract.


THIRD, the Operator's Narrative Report is a'con-
cise description of the work performed, results accom-
plished, and ' any unusual situations encountered, 
illustrated aiid supported by engineering-geological 
maps or sketches, drill hole logs, assay reports, etc., 
as pertinent. 


The Operator submits th,e original and four copies 
of each of the three sections of this report to the OME 
regional Executive Officer at the end of each month 
during the life of the contract. 


PREPARATION OF OPERATOR'S MONTHLY VOUCHER, MME FORM 60 


After all applicable spaces are filled in, the 
Operator or bis agent 'must sign' the certification in the 
lower left corner. ' Categories (2) through (7) apply to 
"Actual Cost" - contracts only. 


Under "Fixed" Unit • Costs" and Category (1) 
report, '(a) the total' fixed unit costs of work performed 
under contract provisions for contribution by the Gov-
ernment on a basis of "fixed unit costs"; and' (b) the 
claimed costs of work performed on a unit-price basis 
by independent contractors. 


Under' Category (2) include the claimed costs of 
all payrolled and invoiced supervisory, technical, and 
labor personnel, except the costs for services applica-
ble to Categories (5) and (6). 


'Under Category (3) include the claimed costs of 
all project materials , and supplies other than those 
used for'wôrk under Categories (5) and (6). 


Under Category (4) report claimed rentals on 
equipment belonging to a third party, claimed payments 
or obligations for payments on the Operator's purchase 
of equipment, and claimed depreciation for the use of 
Operator-owned equipment. 


Under Categories (5) and (6) include all claimed 
costs of labor, supervision, technical services, oer-
ating materials and supplies, and all other items used 
in (5) the initial rehabilitation and repairs of existing 
buildings, fixtures, installations (exclusive df mine 
workings), and operating equipment; and (6), the instal-
lation or construction of new buildings, fixtures, and 
fixed 'improvements (exclusive of mine workings). , Do 
not report these costs under Categories (2), (3), (4), 
and	 (7).	 ,	 -


Under Category- (7) include all miscellaneous 
claimed costs such as repairs (other than initial) and 
maintenance of equipment, sampling, and analysis, 
travel,- communication, accounting, office expenses, 
and the Operator's share of payroll taxes and insurance. 


Except for amounts claimed under "fixed unit 
costs" provisions of the contract, all costs claimed 
in this voucher must be supported by documentary 
evidence consisting of: (a) certified copies or tran-
scripts of payrolls which list each employee, wage 
rate, period' of employment, gross earnings, itemized 
deductions, and net earnings; (b) original or certified 
copies of invoices, statements of accounts, or purchase 
orders which indicate items of materials or services, 
quantities, unit prices, total charges, and payment 
terms; and (c) certified memoranda of the Operator for 
such items as depreciation of Operator-owned equipment, 
unemployment taxes, and employee's liability insurance. 
The certification may be stated thus, "Certified True 
Copy (or Transcript)", followed by the signature of the 
Operator or his agenC\ One copy of each document 
should accompany the 9riginal o ,f this voucher. 


The requirement for submitting documentary evi-
dence of claimed costs may be waived by the OME 
regional Executive Officer if he determines that it is 
impracticable for an Operator to submit this material. 
In anhcase of waiyer of this 'requirement an "on-site" 
audit by ai OMEauditor is mandatory prior to payment 
of the final-Operator's Monthly Voüchèr. 


INT.DUI'. ,DC.59- 1S?2
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SHASTA Minerals & Chemical COMIANY 	 \ 
WwwwL	 1406 WALKER B$ThCEr 	 I b1 


SALT LAKE CITY I UTAH	 DIV E L r 
April 7, 1961 


Mr. Glenn G. Gentry	 ______I 


	


Acting. Fi.ld Officer, OME	 .	 . ..	 .... 
egion U 


S55 at.tery Street	 .	 .. 
San Francisco 11, California. 	 .'.. .	 .. . ... 


• .	 .:	 ..	 Re: Teutporary Suspension . Request for 
Docket No. OML-.6078 (Copperuzinc) 
Shasta fliner'*1a Che*i:cai Company 


11*1* 
$hata County,. California 
Contract o. lds-E2113 


Dear Mi. Gentry: 


We assumed that the letter from W. .1. Walker, dated October 26, 1960, 
was sufficient notice of our' temporary uspenaion of thø 0M drilling 
program. Drilling results failed to vertf 'the geological picture in 
detail, and Wa'ker has advi*ed us that, in his opinion, further drill-
ing should be deferred until detailed sapping is completed. Rather 
than suspnd for a few sonths and then resume in Area I or XX, we 
thought it beat to suspend the program for a sufficient period of tim* 
to allow for detailed sapping of Area III also. We have had th.Ls area 
flown,, and topographió maps on a scale of .200 feet to the ncb with 20' 
contour interVals, are being prepared. Ar'eas covered by existing 
detailed saps are presently being geologically mapped. 	 . . 


apologiZe for our failure i' not cfficial].y. notifyng yoU of our. 
intention to suspend the program temporarily. We intend to resume 
drilling .a noon a.. the detailed mapping of Area III is cspieted, 
which we estimate will require five weeks of field work. Mp prepars. 
tion has been delayed by the preeeüce of .sów on the shady aide of the 
ridges.	 .	 •	 •:	 • •	 . •	 •	 c••• 


• Zn the next few daym we plan to send -: a' cat to repair the roads. 
intG the area and tO do the initial road building n Area rXI , , We 
prefer to do this work at this time bec*use of the moiatttre in the 
ground, which makes road repairing and (3fl4l4ing such-more satisfactory.- \\ 


Ii	 V 


Zn summary, we therefore request that the iork, as covered in the above 
exploration contract, be temporarily suspended un4l the detailed











s.	 O 
SHASTA Minerals & Chemical COMPANY 


-	 1406 WALKER BANK BLDG 


I	 \\ \ SALT LAKE CITY I UTAH 
(1 


'	 C5..	 S 	


EaX'T	 cOPY 


	


April 5, 1961	
1	 M E 


RcEtVED !\UG 2 
l— f S . 


Ut'. GiennG. Gentry' •' 	 Fp'I 
Acting Field Officer, OME 
Region Ii	 ';	 t 555 Battery Street	 - 
San Francisco 11, California 


Re: Docket 1o. OME-6078 (Copper-Zinc) 
Shasta Minerals & Chemical Company 
Balakiala Mm, 


S .1' Shasta Ccurzty, California 
Contr*ct No. Tdm-E2113 


Dear Mr. centry: 


No work wse done under the OME contract during the Month 


of March. We are preaentli natalling ground control in prepara-


tion for geological mapping in Area IlL 


Vary truly yours, 


RASTA MINERALS & CHEMICAL CO. 


K. L.Stokej 
President 


KLS : nch


(1


(	
7 


- 


.5	


•0 	


S 


	


/ /	 /	 (C 


)1"'	 :	
0 	


\ 	


\\ 	


.5'	


0• 	


:, 	


0 


	


0/	 ( 	
, 	 0	


0 	
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MME FORM 60	 UNITED STATES 
D	 ARTMENT OF THE INTERIOR	 2113 


OFFICE OF MINERA	 LN	
Docket No.	 89,620 Contract No.	 •• • 


Shata llinez'alz & Cheriical Company 	 14-23-090—_50	 '.81O 


OPERATOR 'S M	 aFIk	 4ff Sit Lake Cit	 Utct Amoun? 
-	 ,	 Gov't. Participation " 


Operator ' s Name __________________________________________________________________ 	 Mineral(s) 
Address 


COST CATEGORIES


FOR OPERATOR'S USE FOR GOVERNMENT APPROVAL ONLY 


MONTHLY 
TOTAL .


PREVIOUSLY 


REPO$?DWØO


TOTALS TO 
OAE


MONTHLY 
TOTAL


PREVIOUSLY 
REPORTED


TOTALS TO 
DATE 


Fixed Unit Costs and 
(1) Independent Contracts: 


Bulldozing 
Drifting.	 .................................... 
Crosscutting ............................. 
Drilling 


(2) Personal Services: 
Supervision & Technical 
OutsideConsultants 
Labor.......................................


(3) Operating Mat'l. & Supplies: 
Timber	 .....................


eBoxa.......... 
Pipe	 ..........................
Rail ., 


(4) Operating Equipment: 
Rental	 ...................................... 
Purchase	 .................................. 
Depreciation	 ............................ 


(5) Initial Rehab. & Repairs: 
Buildings, Fixtures, etc 
OperatingEquipment ....... 


(6) New Buildings, Fixtures, etc. 
(7) Miscellaneous:	 S 


Repairs to Equipment	 ............ 


Payroll	 Taxes	 ........................ 
Employee' s Liability Ins ........


• :O TALS


. 


____________________ 
____________________ 


____________________ 


______________ 


________________ 


____________________ 
____________________ 


____________________ 


20,00.00 


.. 


.
___________________ . . 


____________ _________________ ___________________ ____________ _________________ 
____________ 


.
_________________ 


_________________


___________________ 
. 


.


____________ 


____________


_________________ 


_________________ ____________
17500 175.CO .


___________ ________ ___________ ____________ ________


_____________ __________ _____________ ______________ _________ 


-
_________________ ____________ _________________ ___________________ ____________
_________________ ____________ _________________ ___________________ ____________ 


l,179OO 1,179.00


____________ _________________ ____________ _________________ 


fl , 47.00
___________________ 


847.00 


. Co. ______________________________ 
I certify that the above bill is correct and-just and that payment therefor. has 


not been received 
Date 4/3/61 .1	 f'ayee


Pursuant to authority vested in me, I certify 
that this account is correct and proper for payment 
in the amount-ofi


Per	 Title	 .	 .	 . II	 $ 
* When a voucher is signed or receipted in the name of a company or corporation, the name of the person writing the company or corporate name, as well as the capacity in which he signs, 
must appear. For example: "John Doe Company-, per John Smith, Secretary," or "Tress- 	 ignature 
urer,' 1 as the:cade may be. .	 (Authorized Certifying Officer) 


A willfully false statement or representation to any department or agency of the United States as to any matter within its- Jurisdiction is a criminal offense. (U.S. Code, Title 18, 	 Date ________________ Vou No Sec. 1001.) 	 S


	


(INSTRUCTIONS ON REVERSE) 	 (SEE OTHER SIDE) 







Certification by Government Reprtive: 


I certify that to the best of my knowledge and belief the contractor submitting this voucher is operating an exploration 
project in accordance with the terms of Contract No. _1!'/? 


OPERATOR'S MONTHLY , REPORT	 ' . 


The Operator, under an Office of Minerals Explor-
ation contract, is required to report monthly to the 
Government. The report consists of three parts. 


FIRST, the Operator's Monthly Voucher on MME 
Form 60 listing the project costs incurred and claimed 
by the Operator is the voucher basis for payment of 
the Government's share of the cost. 


SECOND, the Operator's ProgressReport on MME 
Form 61 is a statistical report of the units and cost of 
of work performed under the contract.


THIRD, the Operator's Narrative Report is a'con-
cise description of the work performed, results accom-
plishèd, nd any unusual situations encountered, 
illustrated and supported by engineering-geological 
maps or sketches, drill hole logs, assay reports, etc., 
as pertinent. 


The Operator submits the original and four copies 
of each of the three sections of this report to the OME 
regional Executive Officer at the end of each month 
during the life of the contract. 


PREPARATION OF OPERATOR'S MONTHLY VOUCHER, MME FORM 60 


After all applicable spaces are filled in, the 
Operator or his agent must sign the certification in the 
lower, left corner; Categories (2) through (7) apply to 
"Actual Cost" contracts qnly. 


Under "Fixed Unit Costs" and Category (1) 
report, (a) the total fixed unit costs of work performed 
under contract provisions for contribution by the Gov-
ernment on a basis of "fixed unit costs"; and (b) the 
claimed costs of work performed on a unit-price basis 
by independent contractors. 


Under Category (2) include the claimed costs of 
all payrolled and invoiced supervisory, technical, and 
labor personnel, except the costs for services applica-
ble to CategOries (5) and (6). 


Under Category (3) include the claimed costs of 
all project materials and supplies other than those 
used for work under Categories (5) and (6). 


Under Category. (4) report claimed rentals on 
equipment belonging to a third party, claimed payments 
or obligations for payments on the Operator's purchase 
of equipment, and claimed depreciation for the use of 
Operator-owned equipment. 


Under Categories (5) and (6) include all claimed 
costs of labor, supervision, technical services, oper-., 
ating materials and supplies, and all other items'used 
in (5) the initial rehabilitation and repairs of existing 
buildings, fixtures, installations (exclusive of mine 
workings), and operating equipment; and (6) the instal-
lation or construction of new buildings, fixtures, and 
fixed improvements (exclusive of mine, workings). Do 
not repo'rt'these costs under Categories (2), (3), (4), 
and	 (7).	 .	 ..


Under Category (7) include all miscellaneous 
claimed costs such as repairs (other than initial) and 
maintenance of equipment, sampling and analysis, 
travel, communication, accounting, office expenses, 
and the Operator's share of payroll taxes and insurance. 


Except for amounts claimed under "fixed unit 
costs" provisions of the contract, all costs claimed 
in this voucher must be supported by documentary 
evidence consisting o€ (a) certified copies or tran-
scripts of payrolls which list each employee, wage 
rate, period of employment, gross earnings, itemized 
deductions, and net earnings; (b) original or certified 
copies of invoices, statements of accounts, or purchase 
orders which indicate items of materials or services, 
quantities, unit prices, total charges; and payment 
terms; and (c) certified memoranda of the Operator for 
such items as depreciation of Operator-owned equipment, 
unempldymenttaxes, and employee's liability insurance. 
The certification may be stated thus, "Certified True 
Copy (or Transcript)", followed by the, signature of the 
Operatot or his agent. One copy of each document 
should accompany the original of this voucher. 


The' requirement for submitting documentary evi-
dence of claimed costs may be waived by the OME 
regional': Executive Officer' 'if he "determines that it is 
impracticable for an Operator , to submit this material. 
In any case Of aivèr ofth'irèuiréniërit' an "on-site" 
audit by an OME auditor. is mandatory prior to payment 
of the final Operator's Monthly Voucher 


INT.DUP.,D.C,59-







MME FORM 61	 UNITED STATES SEPT. 1959	
DEPTMENT OF THE INTERIO 


OFFICE OF MINERALS EXPLORATION 


OPERATOR 'S PROGRESS REPORT	 For Month of Lrh i91.	 Docket No.	 6078 


Operator's Name_Shs-ta iior1	 boion1 Ccpn'	 Contract No. 14-23-090—	 2113 


OPERATION UNITS


FOR OPERATORSUSE FOR GOVERNMENT USE 


UNITS 
THIS 


MONTH


UNITS TO 
DATE


COSTS TO 
DATE


APPROVED 
UNITS THIS 


MONTH


APPROVED 
UNITS TO 
DAT


APPROVED 
COSTS TO 


DATE 


Drifting .................................. 
Crosscutting .......................... 
Raising ................................... 
Shafts .................................... 
Winzes	 .................................. 
OtherU ndergrouncl ............._______	 ________________ 
Drilling, Core-Diamond ..........._____ ______	 2620 


Rotary ............. 
Drilling, Non-core-Diamond.... 


Rotary ......._______ ________ ________________ 
Chttn..........._____ ______ ___________ 
Percussion 


Miscellaneous ..........................______ 	 _______	 ______________ 
!ixed..unit..00at .........____	 -	 6O 
Roads and Trails	 53 
Stripping ................................ 
Trenching ............................... 
Test Pitting	 .......................... 
OtherSurface Work ........._______ ________	 ________________ 
Initial	 Rehabilitation	 and	 Repairs	 .................................................... 
Rehabilitation of Mine	 Workings ......................................................... 
New	 Buildings,	 Fixtures,	 etc.	 .......................................................... 
Operating Equipment Purchases	 .............................
AnalyticalWork	 ................................................................................ 


TOTAL TO DATE (per MMEForm 60)	 ..................................


________________ ___________ ________________ _________________ 
20,698.00 


________________ ___________ _______________ _________________ 


___________ ________ ___________ ____________ 


S


______________ _______________ ______________ 
ii79,OC


__________ 


795,ft 


________________ ___________ ________________ 


175.00 


22.8'7.0O _____________ 


REMARKS 


(Continueon back)


REMARKS 


(Continueon back) 


The undersigned company, and the official executing this certification onits 
behalf, hereby certify that the information contained in this report is correct and 
complete to the best of their knowledge and belief. 


:::


zt:::_83ChGTI1CL11I 


A wiUfu11	 false statement or representation to any department or agency of the United States 
as to any matter within its Jurisdiction is a criminal offense. (U.S. Code, Title 18, Sec. 1001.)


I certify that the information above is 
complete and accurate to the best of my know-
ledge and belieL 


____________ 


9LrnmeuitRe__r_sentati(e_" 


Date __________________________________________







REMARKS (Cont.)


INSTRUCTIONS FOk rjtrAtir., urti</iut< ru<t p<tt-'ut< i,
MME FORM 61 


1his report is the second of the three parts of the Opera-
tor's Monthly Report. Submit the' original and four copies. 


The cost for each operation should be the total. of all 
claimed costs attributable to that type of work with two ' excep-
tions, namely—operating equipment purehased and analytical 
work which are stated separately. For example, drifting costs 
should be the total of all costs chargeable to drifting including 
supervision, technical services, timbering (if any), etc. Similarly, 
drilling costs should include the cost of cementing, reaming, 
core boxes, etc. This procedure of distribution holds whether 
the contract was written on an actual cost or a unit cost basis, 
or some cothbination of the two. ' Distribute the cost Of such 


• general items as supervision, equipment rented, etc. according 
to relative footages or on some other conventional basis. The item 
"Initial Rehabilitation and Repairs" covers all ehabilitatioh,, 
and/or repairs other than the rehabilitation of mine workings /// 


The item titled "Drilling, Non-core Percussion" includes 
all drilling performed with wagon, jack-hammer, stoper and mount- 	 I' 


ed' drills. The, several items labelled "Other" are 'provided to // " 


take care of particular exploration operations not specified on 
this form


INT,DUP. D.C.S9- i.-V1	
".(







©-" 


w	 - 
1'lIAE'TA'-II.-	 1 fl #1	 • 1 
311M3 i 14 ineraus & inemlcaL UMrU , ..EXTR cPy 


___________	 O. gq-- .'-
BANKf-frCEIVED FB	 Q1 


SALT , LAKE CITY 1, UTAH '' 	 -;' /Ir-y	 - '	 '	 "	 \ 


February 17, 1961	 r
- 


Mr. Glønn G. Gantry 
Acting Vi.IEI Oiià,r, O-	 -•	 •..-	 -• -	 , 	 '. - 


Region •XX	 S.	 S.	 •'•	


.5 	


;- 	


.5	
5, 


^5S Battery Street 
San Franctsco 4 , California 


Re: Docket No. )MBii . 6O78 (Copper-zinc) :. 
• ":	 'Shaata Minerals Ckeatcal Cpany '• 


Balakiala )Un-	 .'	 '• • 


Shasta County, California 
Contract No. Xda-B2U3 


Dar Hr. Gentry: 
No work was done under the 0MB contract during the raonth of 
'1anuapy, pending cosiplet. evaluatLon of'. the. results of detailed 
surface uiapping in -Area. I and U. .Thàas results sr presently 
being evaluated and a report will be forthco*ing shortly. 


Vsry truly yours, 


SftASA HZKWiLS CIIE)ELCAL COMPANY 


•	 1 ,	 -	 ••.	 Psi4ot	 --	 --


-f :	 -	 --	 -	 --	 -.	 --	 -	 - 


En1a,	 / A44


k ' 


-	 .	 .5-	 'S	 - -.	 -•	 .	 -'	 .,	 -	 -''	 c	 -	 .-	 - 


1-


u1 9 


-	 .	 -S	


' 	 'S'S	 S 	 , 	 • 	 • 	 -.	 '.•-•-	 , 	 . 	 - 	
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OPERATOR'S MONTHLY VOUCHER 


Operator's Name 
Address


ta inerala 
Bank


	


'ME ORM6O	 UNITED STATES	 S 
SEPT.	 DEPARTMENT OF THE INTERIOR 


DcketNo	 O16078 


	


-	 OFFICE OF MINERALS. EXPLORATION 
..OnTraCT rio. 


For Month of JanUelT. 1961	
14-23-090—_p113 


__________________________ Contract Amount $ ø 'p 


hemicel Company	
Gov't. Participation 50 $ 44,810 


ilding. Salt Lake City., uira(s) 
copper.sinø 


COST CATEGORIES


FOR OPERATOR'S USE FOR GOVERNMENT APPROVAL ONLY 


MONTHLY 
TOTAL


PREVIOUSLY 
REPORTED


TOTALS TO 
DATE	 -


MONTHLY 
:	 TOTAL


PREVIOUSLY 
REPORTED


TOTALS TO 
DATE 


Fixed Unit Costs and 
(1) Independent Contracts: 


Bulldozing..............
Drifting. .....................................


• Crosscutting ............. 
Drilling 


(2) Personal Services: 
Supervision & Technical 


Labor	 ........................................
(3) Operating Mat'I. & Supplies: 


Ti mber	 ...................................
Explosives V ..............................
Pipe 	 .................................... 


(4) Operating Equipment 
Rental	 .......................................
Purchase	 .................................. 
Depreciation 


(5) Initial Rehab. & Repairs: 
Buildings, Fixtures, etc........
Operating Equipment ...............


(6) New Buildings, Fixtures, etc. 
(7) Miscellaneous: 


Repairsto Equipment .............
Analytical Work 


Payroll Taxes 


...............


795.00 795.00
V


V 


____________________ 


V	 V 


V 


__________________	
V 


____________________ 
V 


V 


V


____________________ 


____________________ 


V 


____________________ 


_______ V 
V V	 V 


_________________ 
V	


V -	 V ____________ _________________ 


20,698.00 20,698.00 


V


V
V 


Outside Consultants ................
V _________________ 


V _______________ 


V


_________________ 


V


___________ 


V.
V


_______________ 


:	
V 


V 
___________ ________________ 


V V - ____________ V
_________________ 


V V


V 


V________ 175.O 175.00 V V_• 
_______ 


_____________V
V


V	 V
V 


V V


V	 V 


_________________ _____________ _________________


____________ _________________ _____________ __________________


_________________ _____________ _________________ __________________ ____________ 


____________


V 


_________________ ____________ _________________ __________________ 


V


V 


1,179.00 1,179.00 _______ V
V 


TOTALS .............
22,047.00 22,047.00 V	 VV 	 V 


I certify that the above bill is correct and just and that payment therefor has 


_____________ * Paye Sheets Minerale & Chetioa1 Co 


President V


V Pursuant to authority vested in me, I certify 
is correct and proper for payment 


V	 -. 


. V 
Signature 


V	 (Authorized-Certifying Officer)
V 


Dote _________________ Vou. No. 
(SEE OTHER SIDE) 


* When a voucher is signed or receipted in the name of a company or corporation, the name of 
the person writing the company or corporate name, as well as the capacity in which he signs, 
must appear. For example: "John Doe Company, per John Smith, Secretary," or "Tress- 
urer," as the:cade may be.	 V	 V 
A willfully false statement or representation to any deparinent or acncy of the United 
States as to any matter within its jurisdiction is a criminal offense.	 (U.S. Code, Title 18, 
Sec. 1-001.)	 V 


(INSTRUCTIONS ON REVERSE)







I 


Certification by Government Representative: 


I certify that to the best of my knowledge and belief the contractor submitting this. voucher is operating an exploration 
project in a o danc	 th	 s of Con ract No.	 1A3.	 :.	 . 
Signck_°!L 1 	 Ti tie f	 1LEI2 14?eL.t Date	 - 


A	 I	 I-	 .	 I	 V pprovea D L)IVl ixecuti e un e or Pitern te: 


Sign	 Title &L1 iH 'tDat 


OPERATOR'S MONTHLY REPORT 


The Operator, under an Office of Minerals Explor-
ation contract, is required to report monthly to the 
Government. The report consists of three parts. 


FIRST, the Operator's Monthly Voucher on MME 
Form 60 listing the project costs incurred: and claimed 
by the Operator is the voucher basis for payment of 
the Gpvernment"s share of the cost. 


SECOND, the Operator's Progress Report on MME 
Form 61 is a statistical report of theunits and cost of 
of work performed under the contract.


THIRD, the Operator's Narrative Report is a'con-
cise description of the work performed, results accom-
plished, and any unusual situations encountered, 
illustrated and supported by engineering-geological 
maps or sketches, drill hole logs, assay reports, etc., 
as pertinent. 


The Operator submits the original and four copies 
of each of the three sections of this report to the OME 
regional Executive Officer at the end of each month 
during the life of the contract. 


PREPARATION OF OPERATOR'S MONTHLY VOUCHER, MME FORM 60 


After all applicable spaces are filled in, the 
Operator or his agent must sign the certification in the 
lower left corner. Categories (2) through (7) apply to 
"Actual Cost" contracts qnly. 


Under "Fixed' Unit Costs" and Category (1) 
report, (a) the total fixed unit costs of work performed 
under contract provisions for contribution by the Gov-
ernment on a basis of "fixed unit costs"; and (b) the 
claimed costs of work performed on a unit-price basis 
by independent contractors. 


Under Category (2) include the claimed costs of 
all payrolled and invoiced supervisory, technical, and 
labor personnel, except the costs for services applica-
ble to Categories (5) and (6). 


Under' Category (3) include the claimed costs of 
all project materials and supplies other than those 
used for work under Categories (5) and (6). 


Under Category (4) report claimed rentals on 
equipment belonging to a third party, claimed payments 
or obligations for payments on the Operator's purchase 
of equipment, and claimed depreciation for the use of 
Operator-owned equipment. 


Under Categories (5) and (6) include all claimed 
costs of labor, supervision, technical services, oper-
ating materials and supplies, and all other items used" 
in' (5) the initial rehabilitation and repairs of existing 
buildings, fixtures, installations (exclusive of mine 
workings), and operating equipment; and (6) the instal-
lation or construction of new buildings, fixtures, and 
fixed improvements (exclusive of mine workings). Do 
not report these costs under Categories (2), (3), (4), 
and (7).


Under Category (7) include all miscellaneous, 
claimed costs such as repairs (other than initial) and 
maintenance of equipment, sampling and analysis, 
travel, communication, accounting, office expenses, 
and the Operator's share of payroll taxes and insurance. 


Except for amounts claimed under "fixed unit 
costs" provisions of the contract, all costs claimed 
in this voucher must be supported by documentary 
evidence consisting of (a) certified copies or tran-
scripts of payrolls which list each employee, wage 
rate, period of employment, gross earnings, itemized 
deductions, and net earnings; (b) original or certified 
copies of invoices, statements of accounts, or purehase 
orders which indicate items of materials or services, 
quantities, unit prices, total charges, and payment 
terms; and (c) certified memoranda of the Operator for 
such items as depreciption of Operator-owned equipment, 
unemployment taxes, and employee's liability insurance. 
The certification may be stated thus, "Certified True 
Copy (or Transcript)", followed by the signature of the 
Operator or his agent. One copy of each document 
should accompany the original' of this voucher. 


The requirement for 'submitting documentary evi-
dence of clained costs may be waived by the OME 
regional Executive Officer if he determines that it is 
impracticable for an Operator tp submit this material. 
In any case ofTaiver Of this equirethent 'an "on-site" 
audit by an OME auditor is mandatory prior to payment 
of the final Operator's Monthly Vouchei-[ 


INT.DUF, ,D.C.59-







Ml FORM%1 
'SEPT. 1959 UNITED STATES


DEPAR MENT OF THE INTERIOR 


OFFICE OF MINERALS EXPLORATION 


OPERATOR 'S PROGRESS REPORT	 For Month of
	


Docket No. __________________ 


-	 A	 s4 ccIp 
Operator's	 Contract No. 14-23-090—


OPERATION UNITS


FOR OPERATOR'S USE FOR GOVERNMENT USE 


UNITS 
THIS 


MONTH


UNITS TO 
DATE


COSTS TO 
DATE


APPROVED 
UNITS THIS 


MONTH


APPROVED 
UNITS TO 
DATE


APPROVED 
COSTS TO 


DATE 


Drifting.................................. 
Crosscutting.......................... 
Raising...................................________ _______________ 
Shafts....................................._______	 ________	 ________________ 
Winzes	 .................................. 
Other Underground	 ___._____J, 
Drilling, Core-Diamond ...........______	 _______	 _______________ 


Rotary..............______	 _______	 _______________ 
Drilling, Non-core-Diamond.... 	 _______ ________ _______________ 


Rotary......._______ ________ _______________ 


Chitn..........._____ ______ ____________ 
Percussion 


."tI ______ 


Roads and Trails.................... 
Stripping................................ 
Trenching	 .............................. 
Test Pitting	 .......................... 
OtherSurface Work .................________ ________ 	 _________________ 


Initial	 Rehabilitation	 and	 Repairs	 .................................................... 
Rehabilitation of Mine 	 Workings........................................................ 
New Buildings, Fixtures, etc 
Operating	 Equipment Purchases	 ....................................................... 


AnalyticalWork	 ................................................................................. 


TOTAL TO DATE (perMME.Form6O)	 ...................................


_______________ ___________ _______________ ________________ 
_______________ _________________ _______________ ___________ 


4$____
______________ _______________ ______________ 


______________
__________ 
__________ ______________ ________________ 


_______________ ________________ _______________ 
_______________


__________ 
__________ _______________ ________________ 


___________ ________ ___________ ____________ 


________ 


________________ ___________ ________________ 


-.---*7.--..--


___________ ____________ 


REMARKS 


(Continue on back)	 .


REMARKS 


(Continue on back, 


The undersigned company, and the official executing this certification on its 
behalf, hereby certify that the information contained in this report is correct and 
complete to the best of their knowledge and belief, 


u1I..	 . 4 a.ioa i 
Dote	 Operator 


Title ________________________ 
-	 . 


A willfull9 false statement or representation to any department or agency of the United States 
as to any matter within its jurisdiction is a criminal offense. (U.S. Code, Title 18, Sec. 1001.)


I certify that the information above is 
complete and accurate to the best of m know-
ledge and belieL	 J 


Signature 


Title
Governe,pt Repreenta 


/3 
Date ________________________________________







REMARKS (Cont.)


• 


I)


INSTRUCTIONS FOR PREPARING OPERATOR'S PROGRESS REPORT, 
MME FORM 61 


Tis report is the second of the three parts of the Opera-
tr's Monthly Report. Submit the original and four copies. 


The cost for each operation should be the total of all 
claimed costs attributable to that type of work with two excep-
tions, namely—operating equipment purchased and analytical 
work which are stated separately. For example, drifting costs 
should be the total of all costs chargeable to drifting including 
supervision, technical services, timbering (if any), etc. Similarly, 
drilling costs should include the cost of cementing, reaming, 
core boxes, etc. This procedure of distribution holds whether 
the contract was written on an actual cost or a unit cost basis, 
or some combination of the two. Distribute the cost of such 
general items as supervision, equipment rented. etc. according 
to relative footages or on some other conventional basis. The item 
"Initial Rehabilitation and Repairs" covers all rehabilitation 
and/or repairs other than the rehabilitation of mine workings. 


The item titled "Drilling, Non-core Percussion" includes 
all drilling performed with wagon, jack-hammer, stoper and mount-
ed drills. The several items labelled "Other" are provided to 
take care of particular exploration operations not specified on 
this form.


INT.DUP. ,D.C.9- 14V7







UNITED STATES 


DEPARTMENT OFTHE INTERIOI
OFFICE . OF MINERALS EXPLORATION 


•	 .555 Battery Stx'eet 
San Francisco U, California 


Mcraxdu 


To:	 • Fiscal. $ection, Division of Ad*inietaative. 
Office Of the Secz'.tary, Departm.nt of the







MEFORM6O	 UNITEDSTATES 
SEPT. 1959	 • .:a	 DEP	 TMENT OF THE INTERIOR 


OFFICE OF MINERALS EXPLORATION 	
Docket No.	 ___________________ 
Contract No. 


-	 . .
	 14-23-090-. 


OPERATOR'S MONTHLY VOUCHER	 For Month of 	 Decenibei __ 1960	 Contract Amount	 ______________ 
-	


Gov't. Participation	 _50 _ $44,811 
Operator's Name Shasta _ i(tñ'a1e. & Chemical COnmaW_'• _ "Mineral(s) 


Address 1406_Walker_Bank_Bui1din 


COST CATEGORIES


FOROPERATORSUSE FORGOVERNMENT APPROVAL ONLY 


MONTHLY 
TOTAL


PREVIOUSLY 
REPORTED


. TOTALS TO 
DATE-.


MONTHLY 
TOTAL


PREVIOUSLY 
REPORTED


TOTALS TO 
DATE 


•	 Fixed Unit Costs and 
(1) Independent Contracts: '- 	 ..


B	 lid	 - 


Drifting 


(2) Personal Services 
Supervision & Technical..........


Outside Consultants 
Labor	 .......................................


(3) Operating MatI. & Supplies: 
Ti mber	 .....................
Explosives 
Pipe 	 ................... 
Rail ..........................................
c	 bx1 


(4) Operating Equipment 
Rental	 .......................................
Purchase ...................................
D epreciation	 .............................


(5) initial Rehab. & Repairs: 
Buildings, Fixtures, etc........ .
Operating Equipment ...............


(6) New Buildings, Fixtures, etc. 
(7) Miscellaneous: 


Repairs , to. Equipment 	 ............ 
Analytical. Work	 .......................
Payroll Taxes 
Employee's Liability Ins 
E*iinit...cantt..... .


TOTALS _____________


. .	 . 


75.00
.	 . 


•:795(
-


- - ____________ 


- 
•,.


.	 - 


- 


___________________ 
___________ 


_____________________ 
_____________________ 


_____________________ 


________


20,69a.00 2o,69&OC _________ 


._._ .	 _.	 _• .	 __- -. .--.	 _•:.... 
._: :_-.	 ___.	 _.-,-


_
-,,	 ____-, ,-	 __- -. 


._,- 


____________
. .	 .


. 


____________ ________________
. 


_______ 175.00
__________________ 


175.00
___________ 
_______


________________ 
_________ 


. - _____________ 


_____________


__________________ 


__________________ ___________________ _____________ _________________ 


_____________ __________________ 


S
___________________ _____________ _________________ 


. 


_____________ __________________ ___________________ 


___________________


_____________


____________________ 


____________ _________________ ____________ _________________ 


.


. 


____________ _________________ ___________________ _________________ 


-
-


- 
- 


1,i7900 1,i79O0 ______ 


, _22,7.flO_22,a47.op ____________________________


	


I certify that the above bill is correct andjust and that payment therefor has 	 Pursuant to authority vested in me, I certify 
not been received.	 . .	 that this account is correct and proper for payment 


Date 1/6/61	 * Pay e 'Shasta_neri1 _&_.CherntC1'Cà 	 in the amount of 


_Preident	 '	 ____________ 
* When a voucher is signed or receipted in the name of a company or corporation, the name of 	 - 
the person writing the company or corporate name, as well as the capacity in which he signs, 
must appear. For example: "John Doe Company', per John Smith, Secretary," or "Tress- 	 Ignature' 
urer," as the:cade may be. 	 .	 -	 '.	 (Authorized Certifying Officer) 
A willfully false statement or representation to any department or agency of the United 


	


o any matter within its jurisdiction Is a criminal offense. (U.S. Code, Title 18,	 Date _________________ Vou. No. 
(INSTRUCTIONSONREVERSE) 	 (SEE OTHER SIDE) 







1	 4 
Certification, by Government Re esentative: 


I certify that to the best of my knowledge and belief the contractor submitting this voucher is operating an exploration 
project i a cordance ith t	 mis of C ntract No. _Z// 


	


- T1He'•" -	 1&LI Date	 / '-'--'I, 


Approved b OME:Exec ive,0f c 	 o	 ernate: .........:	 ':	 .	 r	 '.. " 


SigY	 Title &4C1il,i	 Late 


OPERATOR'S MONTHLY REPORT 


The Operator, under an Office of Minerals Explor-
ation contract, is required to report monthly to the 
Government. The report consists of .three pal,s.:.., 


FIRST, the Operator's Monthly Voucher on MME 
Form 60 'listing the project costs incurred and çlairned 
by the Operator is the voucher basis for payment of 
the Government's share of the cost. 


SECOND, the Operator's Progress Report on MME 
Form 61 is a statistical report of the units and cOst of 
of work performed under the contract.


THIRD, the Operator's Narrative Report is a'con-
cise 4escription of the work performed, results accom-
plishe,d; 'and- any unusual situations encountered, 
illustrated and supported by engineering-geological 
maps prsketches, drill hole logs, assay reports, etc., 
as pertinent. 


TheOperator submits the original and four copies 
of each of the three sections of this report to the OME 
regional Executive Officer at the end of each month 
during the life of the contract. 


PREPARATION OF OPERATOR'S MONTHLY'VOUCHER, MME FORM.60 


After all applicable spaces are filled in, the 
Operator or his agent must sign the certification in the 
lower left corner. ' Categories (2) through (7) apply.to 
"Actual Cost" contracts only. 	 .	 - 


Under "Fixed Unit Costs" and Category (1). 
report, (a) the total fixed unit costs of work performed 
under contract provisions for contribution by the Gov-
ernment on a basis of "fixed unit costs"; and (b) the 
claimed costs of work performed on a unit-price basis 
by independent contractors. 


Under Category (2) include the claimed costs of 
all payrolled and invoiced supervisory, technical, and 
labor personnel, except the costs for services applica-
blë to Categories (5) and (6). 


Under Category (3) include the claimed costs of 
all project materials and supplies other than those 
used for work under Categories (5) and (6). 


Under Category (4) report claimed rentals on 
equipment belonging to a third party, claimed payments 
or obligations for payments on the Operator's purchase 
of equipment, and claimed depreciation for the iéoT 
Operator-owned equipment. 


Under Categories (5) and (6) include all claimed 
costs of labor, supervision, technical services,' oper-
ating materials and supplies, and all other items used 
in (5) the initial rehabilitation and repairs of exj sting 
buildings, fixtures, installations (exclusive' of 'mine 
workings), and operating equipment; and (6) the instal-
lation or construction of new buildings, fixtures, and 
fixed 'improvements (exclusive of mine workings). , Do 
not' report these costs under Categories (2), (3), (4),


Under Category (7) include all miscellaneous 
claimed costs such as repairs (other than initial) and 
maintenance of equipment, sampling and analysis, 
trael communication, accounting, offiEe é*peisè, 
and the Operator's share of payroll taxes and insurance. 


Except for amounts claimed under "fixed unit 
costs" provisions of the contract, all costs claimed 
in this voucher must be supported by documentary 
evidence consisting of: (a) certified copies or tran-
scripts of payrolls which list each employee, wage 
rate, period of employment, gross earnings, itemized 
deductions, and net earnings; (b) original or certified 
copies of invoices, statements of accounts, or purchase 
orders which indicate items of materials or services, 
quantities, unit prices, total charges, and payment 
terms; and (c) certified memoranda of the Operator for 
such items as depreciation of Operator-owned equipment, 
unemployment taxes, and employee's liability insurance. 
The certification may be stated thus, "Certified True 
Copy (or Transcript)", followed by the signature of the 
Opératbr 'his agent. One copy of 'each douthent 
should accompany the original of this voucher. 


The requirement for submitting documentary evi-
dence*of claimed costs may be waived by the OME 
regional, Executive Officer' if he' determines that it is 
impracticable for an . Operator to submit this.. material. 
In any ease of waiver of this requirement an "on-site" 
audit by an OME auditor is mandatory pri6r to payment 
of 'th' Tn 'Ope'rator's Monthly Voucher. 


and	 (7).	 ,	 '	 -	 INT.DUF,.,D.C.59- 4LV9







-	
;-


FoRM61	 '	 NITED STATES 
DEPAR ENT OF THE INTERIOR 


OFFICE OF MINERALS EXPLORATION 


OPERATOR 'S PROGRESS REPORT	 'For Month of Deciber''	 Docket No. Q078 
Operator ' s Narn,e$h4	 & Chtflic1 Company	 'C'ntract No. 14-23-090—


OPERATION UNITS


FOR OPERATOR'S USE FOR GOVERNMENT USE 


UNITS 
THIS 


MONTH


UNITS TO 
DATE


COSTS TO 
DATE


APPROVED 
UNITS THIS 


MONTH


APPROVED 
UNITS TO 
DATE


'APPROVED 
COSTS TO 


DATE 


Drifting.................................... 	 ________________ 
Crosscutting.......................... 
Raising................................... 
Shafts..................................... 
Winzes.................................. 
OtherUnderground .............._______ ________ _______________ 
Drilling, Core-Diamond ..........._____ ______ 	 .	 26Z} 


Rotary............. 
Drilling, Non-core-Diamond.... 	 .	 , 


Rotary	 = 
Chisn..........._____ ______ ____________ 
Percussion	 _______ ________ 	 "	 ' 


Miscellaneous ........................._______ 
____ ____	 26 


Roads and Trails.....................______ 	 _______ 
Stripping................................ 
Trenching	 .............................. 
Test Pitting	 .......................... 
Other Surface Work ................ 
Initial	 Rehabilitation	 and	 Repairs	 ..................................................... 
Rehabilitation of Mine 	 Workings......................................................... 
New	 Buildings,	 Fixtures,	 etc.	 .......................................................... 
Operating Equipment Purchases 	 ..... ..CO5..txea.........................


AnalyticalWork 	 ................................................................................ 


TOTAL TO DATE (per MME.Form 60)	 ...................................


- ___________ _______________ _________________ 


__________ _______________ ________________ 
20,698,00 ________ ____________ _____________ 


________________ 


________ ____________ ____________ ___________ 


1,179,00 ______ _________ _________ 
-	 795.00 __________ ______________ _______________ 


175,00


_____________ 


REMARKS	 ,	 '	 : 


(Continue on back)	 '


REMARKS 


(Continue on back) 


The undersigned company, and the official executing this certification on its 
behalf, hereby certify that the information contained in this report is correct and 
complete to the best of their knowledge and belief, 


Date	 Jan. .
	


196	 Ope ator Shttft Minerals & Chnica1. '' 


_____________________	 itle	 PIident 


A wiUful1	 false statement or representation to. any department or agency of the United States as to any matter within Its Jurisdiction is a criminal offense. (U.S. Code, Title 18, Sec. 1001.)


I certify that the information above is 
complete and accurate to the best of 	 y know-
ledge and belieL 


Sign	 _JW41L 


Title 
' t"e 'ijprese	 ye 


Date	 I//I


(INSTRUCTIONS ON REVERSE) 







REMARKS (Cont.)


	 6	 . ..	
I REMARKS (Cont.)
	 ,. I 


INSTRUCTIONS FOR PREPARING OPERATOR'S P.ROGR ESS REPORT,
MME FORM 61 


This report i th6scônd of the three . parts of the. Opera-
tot's Monthly Report. Submit the original and four copies. 


The cost. for eac± operation should be the total of all 
claimed costs'attributable to that type of work with two excep-
tions, namely—operating equipment purchased and analytical 
work which are stated separately. For example, drifting costs 
should be the total of all costs chargeable to drifting including 
supervision, technical services, timbering (if any), etc. Similarly, 


/	 drilling costs should include the cost of cementing, reaming, 


/	 core boxes, etc. This procedure of distribution holds whether 
1' the contract was written on an actual cost or a unit cost basis, 


or some combination of the two. Distribute the cost of such 
general items . as supervision, equipment rented, etc. according 
to relative footages or on some other conventional basis. The item 
"Initial Rehabilitation and Repairs" covers all rehabilitation 
and/or repairs other-than the rehabilitatiqn çf, ipine workings.	 . 


The item titled "DrIlling, Non-cdre Pèicüsión" includes 
all drilling performed with wagon, jack-hainn).er, stoper and mount-
ed drills. The several items labelled "Othèr" are provided to 
take care of particular exploration operations not specified on 
this form.


INT,DUP.,D.C,59... 1Y7







S HAS'AineraIi&_Chemical C 
SALT LqAKE CITY 1 UTAH W&ALK:R BANK BLDG 


//	 January 9, 1961 


Mr. Glenn C. Gentry 
Acting ?.L,ld Officer,, OME	 .' 


•	 Region IX	 '.	 •. :.	 '° 
555 Battery Street 
Sen Francisco, CalifOrnia	 ' 


Re: Docket No. OME-6078 (Copper-Zinc) 
• 	 , 	


S 	 Shasta Minerals i CheMcel Company 
Balakiala Mine 
Shasta County, CaUfornia 
Contract ito. Zdrn..E2113 


•	 Døar Mr. Gentry:	 '	 :	 '••	 .' 


No work was : don* under the OME contract during the month 
•f December, pending completion of detailed surface itepping 


•	 in Areas I and II, he work has 'been completed and the maps 
are being posted.	 •:	 • 


Very truly yours, 


RASTh MINERALS & CHEMICIL CO. 


K.	 Stoker 
'reident 


KZS : nch '	 C 


Enc1.s.


i/ 
2'	 / 


/	 ( 


\r	 r H







• •	 .	 •11
'7J	 <k	 c 


i	
fr, 


\	 •


0


j
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UNITED STATES
DEPARTMENT OF THE INTERIOR 


OFFICE OF MINERALS EXPLORATION 


555 ttery Street
San Francisco U, California


December 14, 1960 


)Iemorandum 


To	 Fiscal 8etion, Division of Adldx4Btx*tjye Services, Ot, 
rtice of the Secretary, DeDsrtJnent of the Interior, 


Wa8hington, 1) C. 


Fro	 Acting Field Officer, Oh1k, Region II 


$ubject Docket No. OIk .6078 (Coper"Z1ne) 
Shaeta Miners3. anfi Cheatcal Compe.iy 


•	 1*lekaala Mine 
•	 $hsta County, Ca1iforija 


Contract No. 1da4 2113 


• •Encioeed herewith .ere the original at4 two copjes of the .Opertor's 


• Voucher leport and Narrative, Delative to the stthject contract, for 


the month of November, 1960. 


No work wae done on the contract during thj.a period, therefore no 


pwent is dike tbe Operator.


GIZNN G 


Attachaerits 


cc' Chief, Division of Field Operations,	 , W4hinc'iL
L 


0opy to O File, Eegion II 	 CEV	 j	 119 
•	 :	 ••


I''	 ; 
I TIIJI


(1







4/	
. 


4 .. ..	 . SHASTA Minerak & Chemical COMPANY . , . 
1406 WALKER BANK 8LD .	 .	


SALT LAKE CITY 1, UTAH . 	 . .	 .	 .	 .	 . . 


flece*ber 9, 1960 


Mr Glenn G. Gentry 
Acting Ueid Off&cer, 0J4E 
Region 11 
s$s I*ttery Stre*t 
SAn Ez'ancisco, CAlif ornis


Re Docket No. OMC .'608 (CopperZinc) 
Shasta MLflI*&I1 and Cheioa3 Cop*nV 
flalakiala )4ine 
Shasta County, California 
Contract No. Zd*-E2113 


Dear Mr. Gentry: 


Attached is the Operator's onth]y Report tot' the south of Noveiaber 
1960. Tou will note that no work via done on the contract during this 
aionth. 


Due to the Early heavy rains tn the Shasta irea we have not been able 
to cosplet. the detailed geological sapping in Areas I and XX. We are 
working on this at the present tise and should have the Xnterie Report 
to you within the next t'øw days. As a result of our drilling during 
th. last e•ason in Areas I and XI, we think it advisable that detailed 
geological sapping be done in Area III before drilling. The rainy 


you knOw, tørsints about the let ot April. It will pro-
babihy take two to three sontha after thu date to coaplet. the sapping 
in Ares UI. Upon its cospletion, we plan to x4esutne drilling in that 
area under the above captioned loan contract. 


Mr. Walker *etiond in his letter of Doceniber 1, 1960 that we will 
probably require an extension of tise to coaplete the contract. We 
would like to subsit this request to you at the tise we forward the 
report covering the re*ult* of our drilling tn Areas I and II. 


Please 1.t us know it you have any suggestions in regard to this satter. 


Sincerely yours, 


ShASTA MXNERAL8 & CIII CAL COMPANY 


. 1.. Stoker 
President 


KLSsnch







MFORM,6O'	 UNITED STATES 
SEPT,,,I99	


DE ARTMENT OF THE INTERIOR 


OFFICE OF MINERALS EXPLORATION 	
Docket No.	 ___________________ 
Contract No. 


14-23-090—
OPERATOR 'S MONTHLY VOUCHER	 For Month of	 tir1 iG	 Contract Amount 


Gov't. Participation %	 $A4,glZ 
Operator's Name	 Mineral(s)	 ________________ 


Address V	 'ftr	 sit U,t	 ;tm 
COST CATEGORIES


FOR OPERATOR'S USE FOR GOVERNMENT APPROVAL ONLY 


MONTHLY 
TOTAL


PREVIOUSLY 
REPORTED


TOTALS TO 
DATE


MONTHLY 
TOTAL


PREVIOUSLY 
REPORTED


TOTALS TO 
DATE 


Fixed Unit Costs and 
(1) Independent Contracts: 


Bulldozing 
Drifting.	 .......................................
Crosscutting	 ........................... 
Drilling	 .................................... 


(2) Personal Services: 
Supervision & Technical 	 ........
Outside Consultants 	 ...............
L abor	 ....................................... 


(3) Operating Mat'l. & Supplies: 
Timber........................._.........
E xplosives	 ....................... 
Pipe	 ................................... 
R ail	 ........................................... 
........................,. 


(4) Operating Equipment: 
Rental.......................................
Purchase ...................................
D epreciation	 .............................


(5) Initial Rehab. & Repairs: 
Buildings, Fixtures, etc ........
OperatingEquipment 


(6) New Buildings, Fixtures, etc. 
(7) Miscellaneous: 


R epairs to Equipment .............
Analytical 	 Work	 .......................
Payroll	 Taxes	 ..........................
Employee's Liability Ins....... .


___	 ..................


TOTALS.............


.


7'$,f


. 
.	 - 


__._______795 
_________________. __________________ ____________ . ____________________ ____________ 


_____________ .	 .
.
..


. 


_____________ _________________ .	 . 
.	 . _________________ ,


____________ _________________ 


____________
.. 


________________ _________________


____________ _________________ ____________________ 


_____________ __________________ ___________________
___________ ________________ ___________________ 


____________ ________________ _________________
_____________ __________________ _____________________ 


____________ ________________ .
___________ ________________ 


..
___________________ 


.______ _________ __________
___________ ___________________ 
______ _________ ___________ 


_____________ __________________ ___________________ 
_____________ __________________ ___________________


_____________ _________________ _____________________ 


_____________ __________________ ___________________
_____________ _________________ _____________________ 


____________ _________________ ___________________


_____________ _________________ _____________________ 


____________ _________________ ____________________ 
. 


____________
- ____________ _________________ ____________________ 


____________


_________________ 


_________________


___________________ ____________ _________________ ____________________ 


_____________
___________________ ____________ _________________ ____________________ 


_____________
__________________ 
__________________


___________________ 
___________________


_____________ 
_____________


_________________ _____________________ 


____________
_________________ _____________________ 


______


_________________ 


________


___________________ 


_________


____________ _________________ 


________


____________________ 


_________ ______ 


__________ _____________ _______________ _________ _____________ ________________ 


I certify that the above bill is correct and just and that payment therefor has 
not been received. 
Date	 *Payee 


PerT 7 t(-	 itle


Pursuant to authority vested in me, I certify 
that this account is correct and proper for payment 
in the amount of: 


$
* When a voucher is signed or receipted in the name of a c ipàn)dr corporation, the name of 	 .	 S. 


the person writing the company or corporate name, as well as the capacity in which he signs, 
must appear, For example: "John Doe Company, per John Smith, Secretary," or "Tress- 	 I9flatUre 
urer," as the:cade may be.	 (Authorized Certifying Officer) 
A willfully false statement or representation to any department or agency of the United 
States as to any matter within Its Jurisdiction is a criminal offense. (U.S. Code, Title 18,	 Dote _________________ Vou No _____________ Sec. 1001.)


(INSTRUCTIONS ON REVERSE) 	 (sEE OTHER SIDE) 







Certification by Government Repsentative: 	 :	 :'. '	 . 


I certify that to the best of my knowledge and belief thecontractor submitting this voucher is operating an eloration 
project in4ccpejiith eJrm s of G, ptract No. 


Sign-	 Title	 oqL	 Date___________ 


Approve, dy OME Ecut	 Jficeç 'Alternate: 


Sign	 Title ZLq_ 4I2_ 	 Date________ 


OPERATOR'S MONTHLY REPORT 


The Operator, under an Office of Minerals Explor-
ation contract, is required to report monthly . to the 
Government. The report consists of three parts. 


FIRST, the Operator's Monthly Voucher on MME 
Form 60 'listing the project costs incurred and claimed 
by the Operator is the voucher basis for payment of 
the Government's share of. the cost. 	 S 


SECOND, the Operator's Progress Report on MME 
Form 61 is a statistical report of the units and cost of 
of work performed under the contract.


THIRD, the Operator's Narrative Report isacon-
cise description of the work performed, results acçom-
pushed, and any unusual situations encountered, 
illustrated and supported by engineering-geological 
maps or sketches, drill hole logs, assay reports, etc., 
as pertinent. 


The Operator submits the original and four copies 
of each of the three sections 'of this report to the OME 
regional Executive Officer at the end of each month 
during the life of the contract. 


PREPARATION OF OPERATOR'S MONTHLY VOUCHER, MME FORM 60 


After all applicable spaces are filled in, the 
Operator or his agent must sign the certification in the' 
lower left corner. Categories (2) through (7) apply to 
"Actual Cost" contracts qnly. 


Under "Fixed Unit Costs" and 'Category (1) 
report, (a) the total fixed unit costs of work performed 
under contract provisions for contribution by the Gôv-
ernment on a basis of "fixed unit costs"; nd (b) the 
claimed costs of work performed on a unit-price basis 
by independent contractors. 


Under Category (2) include the claimed costs of 
all payrolled and invoiced supervisory, technical, and 
labor personnel, except the costs for services applica-
ble to Categories (5) and (6). 


Under Category (3) include the claimed costs of 
all project materials and supplies other than those 
used for work under Categories (5) and (6) 


Under Category (4) report claimed rentals on 
equipment belonging to a third party, claimed payments 
or obligations for payments on the Operator's purchase 
of equipment, and claimed depreciation for the use of 
Operator-owned equipment. 


Under Categories (5) and (6) include all claimed 
costs of labor, supervision, technical services, oper-
ating materials and supplies, and all other items used 
in (5) the initial rehabilitation and repairs 'of existing 
buildings, fixtures, installations (exclusive of mine 
workings), and operating equipment; and (6) the instal-
lation or construction of new buildings, fixtures, and 
fixed 'improvements (exclusive of mine workings). Do 
not report these costs under Categories (2), (3), (4), 
and	 (7).	 .	 '.	 '


Under Category (7) include all miscellaneous 
claimed costs such as repairs (other than initial) and 
maintenance of equipment, sampling and analysis, 
travel, communication, accounting, office expenses, 
and the Operator's share of payroll taxes and insurance. 


Except for. amounts claimed under "fixed unit 
costs" provisions of the contract, all costs claimed 
in this voucher must be supported by documentary 
evidence consisting of: , (a) certified copies or tran-
scripts of payrolls which list each employee, wage 
rate, period of employment, gross earnings, itemized 
deductions, and net earnings; (b) original or certified 
copies of invoices, statements of accounts, or purchase 
orders which indicate items of materials or services, 
quantities, unit prices, total charges, and payment 
terms; and (c) certified memoranda of the Operator for 
such items as depreciation of Operator-owned equipment, 
unemployment taxes, and employee's liability insurance. 
The certification may be stated thus, "Certified True 
Copy (or Transcript)", followed by the signature of the 
Operator or his agent. One copy of each document 
should accompany the original of this voucher. 


The requirement for submitting documentary evi-
dence . of claimed costs may be. waived by the OME 
regional' Executive Officer if he determines that it is 
impracticable for an Operator to submit this material. 
In any case of waiver of this requirement an "on-site" 
audit by an OME auditor is mandatory prior to.payment 
of the final Operator's Monthly Voucher; 	 .	 ' 


-' INT.D1.JP. ,D.C.9- 41?2







ME FORM 6;	 UNITED STATES PT. 1959	
DEPA MENT OF THE INTERIOR 


OFFICE OF MINERALS EXPLORATION 


OPERATOR 'S PROGRESS REPORT	 For Month of	 Docket No. 


Operator's Narne2t	 Contract No. 14-23—O9O-


FOR OPERATOR'S USE FOR GOVERNMENT USE 
UNITS 
THIS 


MONTH


UNITS TO 
D ATE


COSTS TO 
D ATE


APPROVED 
UNITS THIS 


MONTH


APPROVED 
UNITS TO 
DATE


APPROVED 
COSTS TO 


DATE 


OPERATION UNITS


________________ _______________ ___________ _______________ 
Crosscutting .......................... 
Raising ..................................._______ ______________ ______________ __________ ______________ _______________ 


_______________ _________________ ________________ ___________ 
Winzes ..................................


______________ _______________ 


Shafts ....................................._______	 ________	 ________________


__________ OtherUnderground ...................______	 _______	 ______________ 
Drilling, Core-Diamond ...........______ _______ ______________ ______________ _______________ ______________ __________


_________________ ________________ ___________ ________________ 
DiIIin.g, Non-core-Diamond.... 	 _______ ________ _______________ _______________ ___________ _______________ ________________ 


Drifting ...................................._______ ________ _______________


_______________ _______________ ________________ ___________ 


Rotary .............._______	 ________	 ________________


____________ ________ ___________ _____________ 
___________ _______________ ________________ Percussion _______ ________ _______________ _______________ 


Miscellaneous ........................ 


Rotary ......._______ ________ _______________ 
Chisn .........._____ ______ ____________ 


Stripping ................................


_________ ______ ________ _________ 
________________ _______________ ___________ _______________ 


.............____ ____ _________ 
Roads and Trails ..............._______ ________ 	 - 


Trenching	 .............................. 
Test Pitting	 .......................... 
OtherSurface Work ................._______ ________ ________________ ________________ _________________ ___________ _______________ 
InitialRehabilitation	 and	 Repairs	 .................................................... 
Rehabilitation of Mine	 Workings ........................................................ 
New	 Buildings,	 Fixtures,	 etc.	 .......................................................... 
Operating Equipment Purchases 	 .. ., ......,. ................................
AnalyticalWork ............................................................


______________
________________-_______________ 


TOTAL TO DATE (perMME.Form6O)	 ...................................___________ ____________ 


REMARKS REMARKS 


(Continue on back) (Continue on back) 


The undersigned company, and the official executing this.certification on its Icertify that the information above is 
behalf, hereby certify that the information contained in this report is correct and 
complete to the best of their knowledge and belief,


complete and accurate to the best of my know-
ledge and beliet 


_________
4ov present 


A wiUfull	 false statement or representation to any department or agency of the United States 
as to any matter within Its Jurisdiction is a criminal offense. (U. S. Code, Title 18, Sec. 1001.) , Date	 .1	 ,,


(INsTRUcTIONs ON REVERSE) 







REMARKS (Cont.)	 S	 REMARKS (Cont.) 


\INSTRUCTIONS FOR PREPARING OPERATOR'S PROGRESS REPORT, 
MME FORM 61 


This report is the second of the three parts of the Opera-
tor's Monthly Report. Submit the original nd four copies. 


The cost for each operation should be the total of all 
claimed costs attributable to that type of work with two excep-
tions, namely—operating equipment purchased and analytical 
work which are stated separately. For example, drifting costs 
should be the total of all costs chargeable to drifting including 
supervision, technical services, timbering (if any), etc. Similarly, 
drilling costs should include the cost of cementing, reaming, 
core boxes, etc. This procedure of distribution holds whether 
the contract was written on an actual cost or a unit cost basis, 
or some combination of the two. Distribute the cost of such 
general items as supervision, equipment rented, etc. according 
to relative footages or on some other. conventional basis. The item 
"Initial Rehabilitation and Repairs" covers all rehabilitation 
and/or repairs other than the rehabilitation of mine workings. 


The item titled "Drilling, Non-core Percussion" includes 
all drilling performed with wagon, jack-hammer, stoper and mount-
ed drills. The several items labelled "Other" are provided to 
take care of particular exploration operations not specified on 
this form.	 . 


INT.DUP. ,D.C.59-







• Sen Prancisco il, Califonia	 —'V 


No __ _ 


irM 


Meorandu	 _____ 


To	 Piscal Section, Division of Admiraistrative 
•	 Office of the Secretary, .Depertaent of the Interior, 


•	 .	 Washftgton, 


•	 cti	 Field Officer, OM, flegion ii	 .. 


Subject	 Docket io.;OME'6078 (Ccpper ..zinc)	 ••	 ••	 . 
Shasta Minerals and Chemical Coepany	 . 


•	 i....	 BalalUala Mine 
•	 ShaSta Coin1r, California	 .	 .	 .	 . 


Contract No. CI4E-2113	 .	 .	 .. 


Enclosed herewith are the original and two cOpies	 t the Operator 4 s 
Voucher Report and Narrative,. relative to the cited contract, for 
the aonth of October 1960.	 .	 . 


This voucher has been checked in this office, found to. coapl3r with 
the contract specifIcations	 id payment c	 the GovernaénVs *rtI-


•	 •	 cipatiort is z'eecended..	 .	 •	 . ...	 ,•	 .•	 •	 •••• 


GLENN G. GENtT 


Attachaents	 •	 ••	 .•	 ..	 .,	 .	 .	 ••	 •	 .	 •	 . 


cc:.	 Chief, Division of Fie3.4 Operations 1, ow,. Washington, I). C.. 


•	 Copy to:.	 O, .	 sgion II	 .	 .	 .	 .	 .	 • • :







	


S	
#AMDAIIV SHASTA Minerals & Chemical 	 ____ 


1	 0. M. E 


	


SALT LAKE CITY 1 UTAH	
RECEIVED	 J16O 


	


Novoaberb 15, 1960	
DAT:	 LoL)r 


oi	 •	 •	 .	 , •	 H	 . :
	 ,	 •	 .	 • •


	 .. . :


	
. 


555 B*tt:.ry Street	 -
San Francisco, California


Re: Docket No. 0148-6078 ( opp 
Shast& Minerals & Chemical Company 
flalakiala Mine 
Shasta County, Calii'ornia 
Contract No. Idni4 2113 


Døav Mr. Gentry: 


Hole No. AS-8, dril].ed at site #3 in Area XI, was completed to a depth 
of 89 feet during October. No ore or significant mineralization was 
encountered in this hole. 


Hole No. AS-9, drilled at site #7 in Area U, w*a coepleted during 
October to a depth of 210 feet. No ore or significant stinsz'sI.ization 
was encountered in this hole. 


Hole No. AS40, drilled at site #6 in Area IX, was completed during 
October to a d*pth of 221 feet. No ore or significant mineralization 
was encountered in this hole. 


As Mr. Walker advised you in his letter of October 26th, our company has 
decided to temporarily suap.d drilling operations in Area X and Area XI, 
and to delay starting drilling operations in Area XII until sufficient 
detailed eurtace mapping has been completed to more specifically indicate 
the target areas. It is our intention to apply for a suspension and 
extension of time Sal soon as the geological map and accompanying sections 
for Area I and Ax'ea XI have been completed sO that they may be discussed 
in this application. W hope to have this done before the end of' 
Novømber.


Vary truly yours, 


SHASTA MINERALS & CHEMICAL COMPANY 


ff1


l'resLdent







r


MMEFORM6O	 •NITEDSTATES SEPT. 1959	
DEPARTMENT OF THE INTERIOR 


OFFICE OF MINERALS EXPLORATION 	
Docket No.	 ___________________ 


Contract No. 
14-23-090—	 2I 


OPERATOR 'S MONTHLY VOUCHER 	 For Month of	 Contract Amount	 $ 


Gov t	 Participation 
Operator's Name	 _	 nii_ hcifl1_17	 Mineral(s) 


Address	 _	 !.ke?_ci!r,_ 
FOROPERATOR'SUSE FOR GOVERNMENT APPROVAL ONLY 


COSTCATEGORIES MONTHLY PREVIOUSLY TOTALSTO MONTHLY PREVIOUSLY TOTALSTO 
TOTAL REPORTED DATE TOTAL REPORTED DATE 


Fixed Unit Costs and 
(1) Independent Contracts: 


Bulldozing ___________ ________________ _________________ _______________ ___________ _______________ 


Drif ting 
Crosscutting - 
Drilling


- 


(2) Personal Services:
-•


I


-. • 


- _________________ 
____________ _________________ ___________________ Outside Consultants................ ____________________ 


____________ ________________ __________________


____________ _________________ 


L abor	 ....................................... ___________________ ___________ ________________ 


(3) Operating Mat'I. & Supplies: 
Ti mber	 ..................................... 
Explosives	 ......................-


________ ___________


. 
____________ Pipe 	 ........................ _____________ 


____________ ________________ __________________


________ 


___________


___________ 


Supervision & Technical .......


R ail	 .....................................U... ___________________ ________________ 


Ce 


(4) Operating Equipment: 
Rental ....................................... _____________________ _____________ __________________ 


_____________ __________________


___________________ 


___________________


_____________ __________________ 


Purchase................................... _____________________ 


_____________ .. __________________


_____________ 


____________


__________________


____________________ _________________ 


(5) Initial Rehab. & Repairs: 
Depreciation ............................


Buildings,	 Fixtures, etc ........_____________ ____________________ _________________ __________________ 


-


____________ 


____________


_________________ 


_________________ Operating Equipment ............... ____________________ ____________ _________________ 


(6) New Buildings, Fixtures, etc. ____________________ ____________ _________________ __________________ ____________ _________________ 


(7) Miscellaneous: 
Repairsto Equipment 	 ............. ____________________ ____________ _________________ __________________ ____________ _________________ 


Analytical Work 	 ...................... ____________________ ____________ _________________ __________________ ____________ _________________ 


P ayroll	 Taxes	 ........................ 
Employee's Liability Ins - 


-eYt.w"
____________ _______ __________ __________ ___________


_
- _61_7,_oo 


4'
S^_/_ F, 	 /3. 43 TOTALS -_ _____________________________________


I certify that the above bill is oiièfind just anil that payment therefór has 	 Pursuant to authority vested in me, I certify 
not been received,	 that this account is correct and propei' for payment 
Date _________________ 


* P ee	 S 	 in the amount of


:77 
icecL 


________________ 
Title _____________________	 $ .2/L 


* When a voucher is signed or receipted in the nam ' of a company or corporation, the name of 
the person writing the company or corporate name, aa well aa the capacity In which he signs, 
muat appear. For example: John Doe Company, per John Smith, Secretary, or Treas- 	 Signature 
urer," as the:cade may be.	 (Authorized Certifying Officer) 
A willfully false statement or representation to any deparnent or agency of the United 
Sec. 1001.)	 .	 ,	 ate 12/6/&	 Vou; No. __________ States as to any matter within its Jurisdiction is a criminal offense (U S. Code Title 18	 D	 _________________	 _____________ 


(INSTRUCTIONSONREVERSE) 	 (SEE OTHER SIDE) 







S	 . 
Certification by Government Representative: 


I certify that to the best of my knowledge and belief the contractor submitting this voucher is operating an exploration 


_______________	 1.4Z	 dbL'Date J/ 


Title a	 q4Late //	 40 


OPERATOR'S MONTHLY REPORT 


The Operator, under an Office of Minerals Explor-
ation contract, is required to Eeport monthly to the 
Government. The report consists of three parts. - 


FIRST, the Operator's Monthly Voucher on MME 
Form 60 listing the project costs incurred and claimed 
by the Operator is the voucher basis for payment of 
the Government's share of the cost. 


SECOND, the Operator's Progress Report on MME 
Form 61 is a statistical report of the units and cost of 
of work performed under the contract.


THIRD, the Operator's Narrative Report is acon-
cise description of the work performed, results accom-
plished, and any unusual situations encountered, 
illustrated and supported by engineering-geological 
maps or sketches, drill hole logs, assay reports, etc., 
as pertinent. 


The Operator submits the original and four copies 
of each of the three sections of this report to the OME 
regional Executive Officer at the end of each month 
during the life of the contract. 


PREPARATION OF OPERATOR'S MONTHLY VOUCHER, MME FORM 60 


After all applicable spaces are filled in, the 
Operator orhis agent must sign the certification in the 
lower left corner. Categories (2) through (7) apply to 
"Actual Cost" contracts only. 


Under "Fixed Unit Costs" and Category (1) 
report, (a) the total fixed unit costs of work performed 
under contract provisions for contribution by the Gov-
ernment on a basis of "fixed unit costs"; and (b) the 
claimed costs of work performed on a unit-price basis 
by independent contractors. 


Under Category (2) include the claimed costs of 
all payrolled and invoiced supervisory, technical, and 
labor personnel, except the costs for services applica-
ble to Categories (5) and (6). 


Under Category (3) include the claimed costs of 
all project materials and supplies other than those 
used for work under Categories (5) and (6). 


Under Category (4) report claimed rentals on 
equipment belonging to a third party, claimed payments 
or obligations for payments on the Operator's purchase 
of equipment, and claimed depreciation for the use of 
Operator-owned equipment. 


Under Categories (5) and (6) include all claimed 
costs of labor, supervision, technical services, qper-
ating materials and supplies, and all other items used 
in (5) the initial rehabilitation and repairs of existing 
buildings, fixtures, installations (exclusive of mine 
workings), and operating equipment; and (6) the instal-
lation or construction of new buildings, fixtures, and 
fixed improvements (exclusive of mine workings). Do 
not report these costs under Categories (2), (3), (4), 
and (7).


Under Category (7) include all miscellaneous 
claimed costs such as repairs (other than initial) and 
maintenance of equipment, sampling and analysis, 
travel, communication, accounting, office expenses, 
and the Operator's share of payroll taxes and insurance. 


Except for amounts claimed under "fixed unit 
costs" provisions of the contract, all costs claimed 
in this voucher must be supported by documentary 
evidence consisting o€ (a) certified copies or tran-
scripts of payrolls which list each employee, wage 
rate, period of employment, gross earnings, itemized 
deductions, and net earnings; (b) original or certified 
copies of invoices, statements of accounts, or purchase 
orders which indicate items of materials or services, 
quantities, unit prices, total charges, and payment 
terms; and (c) certified memoranda of the Operator for 
such items as depreciation of Operator-owned equipment, 
unemployment taxes, and employee's liability insurance. 
The certification may be stated thus, "Certified True 
Copy (or Transcript)", followed by the signature of the 
Operator or his agent. One copy of each document 
should accompany the original of this voucher. 


The requirement for submitting documentary evi-
dence of claimed costs may be waived by the OME 
regional . Executive Officer if he determines that it is 
impracticable for an Operator to submit this material. 
In any case of waiver of this requirement an "on-site" 
audit by an OME auditor is mandatory prior to payment 
of the final Operator's Monthly Voucher. 


INT.DUP. ,D.C.59-







MMEFORM6r -
	 ITED STATES 


DEPARTMENT OF THE INTERIOR 
OFFICE OF MINERALS EXPLORATION 


OPERATOR 'S PROGRESS REPORT	 •For Month of ___	 * 


Sbaats Mtn.raie & Cbc1 Coapen7 Operator s Name___________________________________________ 


OR OPERATOR'S USE 


OPERATION	 UNITS UNITS	
UNITS TO	 I	 COSTS TO 


	


THIS	 DATE	 DATE MONTH


Docket No.
2133 


Contract No. 14-23-090-. 


FOR GOVERNMENT USE 


APPROVED	 APPROVED	 APPROVED 
UNITS THIS	 UNITS TO	 COSTS TO 


MONTH	 DATE	 DATE 


Drifting..................................._______ ________ _______________ 
Crosscutting...........................- ________ _______________ 
Raising...................................________ _______________ 
Shafts....................................._______ ________ _______________ 
Winzes..................................._______ ________ _______________ 
Other Underground...................	


5j3 Drilling, Core-Diamond ...........______ _______ ______________ 
Rotary.............._______ ________ ________________ 


Drilling, Non-core-Diomond.... ______ _______ ______________
Rotary_______ ________ _______________ 
Chisn..........._____ ______ ___________
Percussion _______ ________ _______________ 


.	 2i0 5U	 2620 
Roads and Trails.....................______ -	 __- 3 --
Stripping................................ 
Trenching..............................._______ ________ _______________ 
TestPitting ...........................________ _______________ 
Other Surface Work ................._______ ________ _______________ 
Initial Rehabilitation and Repairs .................................................... 
Rehabilitation of Mine ................................ 
New Buildings, Fixtures, etc. ....................................... 
Operating Equipment Purchases ...................................................... 
AnalyticalWork ................................................................................ 


TOTAL TO DATE (per MME.Form 60) 


REMARKS


22,847.00


REMARKS 


(Continue on back)
	


(Continue on back) 


The undersigned company, and the official executing thiscertification on its 	 I certify that the information above is 
behalf, hereby certify that the information contained in this report is correct and 	 complete and accurate to the best of	 know 


ieL	 A complete to the best of their knowledge and belief, 	 ledge 


_____________ tor	 I Ghics1 0	 ____________________ Dote ue .6O	 _________________________	 ______________________ Signature 


Title	 Ll 
G rnment Representa e 


A wi11full false statement or representation to any department or agency of the United States 	 '1 .2) -6 C' as to any matter within Its Jurisdiction Is a criminal offense. (U.S. Code, Title 18, Sec. 1001.) Date _______________________________________ 


(INSTRUCTIONS ON REVERSE)







.	 .
REMARKS (Cont.) REMARKS (Cont.)


INSTRUCTIONS FOR PREPARING OPERATOR'S P ROGR ESS REPORT,
MME FORM 61 


This report is the second of the three parts of the Opera-
tor's Monthly Report. Submit the original and four copies. 


The cost for each operation should be the total of all 
claimed costs attributable to that type of work with two excep-
tions, namely—operating equipment purchased and analytical 
work which are stated separately. For example, drifting costs 
should be the total of all costs chargeable to drifting including 
supervision, technical services, timbering (if any), etc. Similarly, 
drilling costs should include the cost of cementing, reaming, 
core boxes, etc. This procedure of distribution holds whether 
the contract was written on an actual cost or a unit cost basis, 
or some combination of the two. Distribute the cost of such 
general items as supervision, equipment rented, etc. according 
to relative footages or on some other conventional basis. The item 
"Initial Rehabilitation and Repairs" covers all rehabilitation 
and/or repairs other than the rehabilitation of mine workings. 


The item titled "Drilling, Non-core Percussion" includes 
all drilling performed with wagon, jack-hammer, stoper and mount-
ed drills. The several items labelled "Other" are provided to 
take care of particular exploration operations not specified on 
this form.


INT.DUF.,D.C,9	 1.-V7







HoleNo.	 LS-
I,65, 495 E 


Coordinates.	
507 , 133 N 


Type Drill. Diamondire1ine 
Bit Size. BX, IX


Sheet No.. 1 .	 SJ!ASTA MINi AS ND CHE!IIICALC(JPAIIY 


DateStorted. 9--Q. 


Dote Completed 1-3-6Q


GEOLOGIC LOG


Collar Elevation.. 	 . ..263 . -.	 -. 


TotolFootoge. 389.2 


Overall Core Recovery	 6.9 %. 


Logged By_. WJW/JBI 


FROM TO	 FTOF	 TYPE - ROCK DESCRIPTION ALTERATION AND REMARKS 	 CORE SECTION	 DEPTH 


t.. . or:.Rock31t Q 	 .-----	 .-.--...-----.--..------	 --


35 1 mm	 mc oeate to	 enc12 mm r yolite 353O 
Tuff, t1in-bande, grainy, fragmentt.1 in part0 Flow banded?	 .


_______ 
Grtinl to 1	 m ryo1ite pohy, Thff 5-6 
fragoiitL1 below tUf2a 
Fu1t 12(125 ioo 


13 )J _.	 .	


r•I .	 . 


14li 1	 rimi	 Tn rly 1coiing 1	 ni rhyoll t	 149...1L9L Jthrwin	 ciahgra 
- 163------	 ---	 -	 \ w-it- &)ioTitic ep&	 -f-reuent....2 mm p-eoey-t 	 ------------.-----------


\fr'Ler1t. 9 but o.rnie in	 utrix0 Rock cianges at 163k . 


Si.tcered nonp3r:thyriti.c rhyollte becommin	 fr	 Uccc.clQnal 2 
-......-	 ..	 .	 . I	 ri phoc	 sts, Fault 195-19O	 -Rkec	 mor	 zio	 - 


247 i1ieific1 19'2-215A Oecationi4 frp rntc	 b.nd p 
21+7, 2 71	 1 Dec '1	 rjo1itc. Sorietthat fragmental0 Phenocryst	 decrease.


_______ 


I
--.--------..--	 .-.----.-	 ..........--..	 -,------	 .--	 ------------------:----------------


Fraine.t.1 nonporphyritic rhyolite, some fragmerit 	 8harp,	 :	 .
-4--


W 3l5. 5	 .. reeorbed.. 
-.	 3155	 NP


.	 ----__________ ____________ 	 ___________________ 
Si1icified,	 harpiyfr1Ire1Ita1	 rn	 orphyrit.c ryo-1±.	 .. -. 


i66 H.j 
366 32	 ''NP Very	 flo	 breccla	 nll 'f.u1th.	 . .t


___ 
______ 


- - - 


- ...... I	 -	 .	 ... -----------..	 ---------------.	 ----------.---------.---------.-----...-..------------..--.-. 	 ---


-..	 ..- --.------------------------------.-.--.	 .-------.-----	 -.----	 --. .-.-	 -.	 -.---t--	
-j.......--







Hole No.... A '9... . .	 Sheet No.... 1	 - SHASTA INE'.ALS AND CH1ICAL COPANY - 	 Collar Elevation.	 2790 - - 


Coordinates.. 	 Dote Storted.10—k-.6D 	 --- -..--. -.----.-.	 - -..- .- --_.__.____	 Total Footage_. . 21(.1 
Type Drift Diamond—wireline Dote Completed ..' 	 Overall Core Recovery 	 ..9 .'t. 


= Bit Size.. 	 'TX, X	 .	 .	 GEOLOGIC LOG	 Logged By.. ' JW/3131 ... 


FROM TO	 FTOF TYPE ROCK DESCRIPTION, ALTERATION AND REMARKS	
METALLIZATION


TO CORE SECTION	 DEPTH 


-	 -	 -- -	 - 


110


Verydecply weathered - no core recovore.i.	 --	 --


: -7-100--
iio..!


152
ry1r	 yq)4je0 i[rr 


E1c.TOo	 1 iair' qtz.	 pneno.	 Bocones	 oIotciy,	 ct'iloritic,	 ri1icified. 80 


hL521 64 .L 	 DacPor;	 :	 "Bireyc" th.cito porp:yry-
iiThjcifi	 pn1t1c	 }irflreyt].	 tzp	 "' 


21O1.	 p	 Probably not franta1A Ftur	 on	 1348	 1054 200 
..................................................................................... -.--.	 ..	 ........ 


I	 . 


1•	 r	


- --	 --	 -	


-	 -	 -	 --


...----.----+-...- -----.--.-..--...----.i-----------..---	 ..-.---..	 -. 


.....	 4 .............. .--------..-	 ..--..-...----.------_.,.----.------


f-....-... •--	 .-.-.-.---_	 -..----..	 .------.------.--.----.---.--.---.----.---..._--.-----i 	 ..-.-----+----.--..-----..--.. 


.--	 -- ..............-.	 -__..-.-._-__........--.--
. -.-


- -. ..-.. 







Hole No.	 1O.	 Sheet No.	 1	 SIJASTk LIWERALSAIDC}IELJCALCGL.PANY	 Collar Ekvotson - 


Coordinates	 DateStarted i-i3-..6o ..	 ____	 Total Footage__ .?? O 7 
Type Drifi iQt7re1ifle Dote Completed 101860


	
Overall Core Recovery	 662 .%. --


BitSize.	 N, AX	 GEOLOGIC LOG
	


Logged By.. 


FROM TO FÔOF	 TYPE ROCK DESCRIPTION, ALTERATION AND REMARKS IMETALLIZATION	 ANGLE	 SECTION DEPTh.: 


.


1 1 mnid Deeply weathered 1 mm rhyolite por0 Fraenta1(?), tuffaceous(?)0 
- k -	 - Frata1.	 ny,	 I --- ___ _____	 - _____ 


57 h-4 Greniktuff56-57 : • - _____ 


57 F1QY b	 icE)	 licfied,	 in iy	 e44, 60 _______ 
96	 Bocc' €S coscIy	 ayiental and c11oritic(). 60 


c2iL itppyy.	 . 
Goe a'd breccia	 - 161.1 


136 rip	 I Sr iard	 nd snattered nonporphyritió xThjolltc, 1 
Silic	 icfio-i	 ni	 re	 5rViTlen shft	 dë 
ITr	 hp t.rDPri	 hc)cw	 211 • 2, -A5	 J_ __________ 


'20
-


_____________


¶4 


.	 J. __	 ____ 


- _ _ 


- -	 *	 - ___ 
IL___ 


___________j__ 
-	 - .-- --------- -.----- 	 - 


_______ -.-------- __


-4	 -	 -- - --------------------	 --- -------- ___------- --------







.	 . 


ANGLE STATION AREA 
Docket No. OME6O78 Contract No. lk-23-09O2113 


-. --------------Per1OdCOeflCjAU$tl,16O - 


lonth Hole Date Date Drill Footage Depth Footage	 Season Total Reported No. Started Finished Shifts Reported of Hole for Month Total 
AREAI 
August iS-k 8-2 .-60 8-22-60 35 6L0 610 


AS-5 8-236O
(


ll7	 1117 1117 
September 9-2-60 19 k2 5k9. \ 


i 
AS-6 9-360 9-l26O 12 350 350 \ 


AREA II
AS-7 9-13-60 9-23-60 .9 291 291 


SeptemberAS-8 9-2k-60 121 99O	 2107 2107 October 10-3-60 13 82 389 


AS-9 io-k-6o 10-8-60 1? 210 210 


AS-b 10-10-60 10-18-60 12 221 221 2620 2620







.
	


.


Nofr2 
196w 


Op
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UNITED STATES 
DEPARTMENT OF THE INTERI 


OFFICE OF MINERALS EXPLORATION 


555 Battery Street 
San Francisco 11, California


OFFICIAL FILE COPY. 


O.M.E.


ECEIVED OCT	 96O 
TNITIAL;;	 - 


Memorandum 


To:	 Chief, Division of Field Operations, OME, 


From:	 Acting Field Officer, OME, Region II 


Subject: Interim Inspection 
Docket No. OME-6078 (Copper-Zinc) 
Shasta Minerals & Chemical Company 
Balaklala Mine 
Shasta County, California 
Contract No. OME-2ll3 


Reference is made to a letter dated September 13, 1960 from Mr. Harold 
Kirkemo, Geologist, U.S.G.S., addressed to this office and. our letter 
of September 15, 1960 addressed, to Mr. Art Kinkel, Geologist, U.S.G.S., 
Redding, California. 


Both letters relate to an interim inspection of the subject contract 
exploration. 


Enclosed herewith are two copies of said inspection report by Mr. 
Arthur R. Kinkel, Jr., U. S. Geological Survey, dated October 3, 1960. 


In my opinion, Mr. Kinkel has provided a good, reasonable and prac-
tical geological approach to the exploration problems in this area. 


His interest in this project is appreciated. 


Attachments 


Copy to: OME File, Region II







1 LaPLv	 !c v 


S	 . 
UTtED SThTES	 _____ 


DEPTET OF TH	 TEROr OFFICIAL FILE COP' 


	


GEO1OGCAL SUfVIEY	 I	 0. M. E. 


c2OL0IC	 ouo	 RECE%VE OCT	 96O 


	


IDDLJ12L ROAD	 CI&D1. 
LOPA,C1UJcGA	 DATE 


DAVPOVG7c


ill_i = 
Mr0 Glen G0 Gentry 
U. £. Depareflt of the Interior 
Office of Minercls EploratiOn 
555 Bcxttery Street 
San Francisco 11, Californi 


Dear Mr0 Gentry:	 Re: Docket No0 OM-6O7D (CoperinC) 
Shasta Minerolo ond Chadcal Co0 


Balakialo Mine	 Shesta Co0, Ccilif 
Contrcict No0 OME21l3 


I tiade an interim inspection of thi project on Oct0 1 and 2, 1O I 
visited the drill siteo, reieted the nev hole loction3 in the 1iht 
of additional geologic data ¶aUer hao obtained, et over his geologic. 
apo, and load at part of the core of the previous drilling. 	 ther 


ie sanding copiee of the drill logo to you0 


Walker and his geologist oiler are mapping the drilling areau on 
lOO t and 1" 200g for different aiceae0 They are doing on ece1lant 


job of mapping the structuro nd rock types in the 1iited areas that 
affect drilling, and are tying this to the broader	 uctures that I 
tapped0 Minor structures are oo important in precise location of drill 
holes that it Is i rativo that napping be far enougk in advance of 
drilling to be usd 9 but this io elo orh at theoo scalet30 The 
line drill that they are noi uaing is doing a nuch better and faster 
job of drilling this ravell , grOund because the drill does not he to 
be put back doc over cave after each pull0 Luno of 70 feet a shift 
and 100' peLbi t have been achieved at ties0 Thus drilling ay get 
ahead of Opping and if the operators request a recess for thio reason, 
I would recczd giving it to thea. They are thing every effort to 
get the holes in the best places and to avoid any iaated footage0 te 
are all in agreernent on the basic lithologic and structural features 
that control ore deposition, although this does not neceesarfly aean 
that e are right. 


Drilling to date has sho that the easternpart of reaX is not 
vorthdditional dri1ng as it saos either to be east of the ore 
trend at the ng1e Station Gossan, or that ''e are too lo in the o.ectic, 
and that ore in this area deposited only right at the base of the cap







S	 S 


rock. The ore deposited has now altered to gossan. No lower sulfide 
zone was encountered equivalent to the lower zone at the Balakiala mine. 
Scattered pyrite and some hydrothermal alteration occurs at the upper 
and lower ore horizons, but nothing of ccmmiercial interest, 


Three holes were drilled in Area I. A-4corresponds to No. 1 on the 
original plan (enclosed), it-S to No. 8, and A-6 to No. 10. Walker, 
Imswiler, and I agree that no farther drilling is worth while in Area I. 


One hole has been completed in Area , and one is down about 300' and 
is about completed, without finding more than scattered pyrite in the 
ore zone. Hole A-7 was drilled about 150' N. 15 W. of Location No. 1 
and A-8 is being drilled at Location No. 3. The next hole will be about 
at location 4 or 7 depending on detailed structures now being mapped. 


Detailed mapping is showing that there are far more minor faults in 
this are.a than 1 found, and they all affect drill 1ocatis. My 
imprssion is that Walker and imawiler are picking the very best drill 
locations, and If they have reasons for working farther west or southwest 
from Area , 1 ou1d agree. We are drilling blind in detail, although 
I think that we have good broad orecontrols, so it is a matter of 
feeling ones way along, with the location of a new hole depending very 
appreciably on the rock types and structure shown by the last hole. 
For this reason I hope that the program can be kept flexible, and that 
new information and new concepts can be used. i'm sure that there 
are undiscovered ore bodies in this district, but it remains to be seen 
whether we are clever enough to find them. 


Sincerely yours, 


Arthur R. Kinke1,Jr. 
U. S. Geological Survey 


nc lo sure 


CC: iarold Kirkemo 
W. 1. Griswold


.	 --	 .. I.. 	 •... -T	 --.•-.
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PROPTY MAP 


H
Area 1 nd Area 2 


Propo3x] drIll hole3 art inicat,d ai solid circ1-s 0 	 Area 1, Which Uó in the outhest urirter of Z c.-ct.ion 7, T 33 , fl 5	 has the fir.t priority0 Ares 2, ijing in the souti-ct q.rter o.L 3tctj	 12, T 3 N, i 6 , is recomnded - an alt.rnt t 	 1. 


Cl im colored yellow have be"n ubordi yitd by the onr 0 - C1s.im, Coljred gre-n ;tr on'i b th	 p-.1icrnt, Sh.sta Minrls and Chemical Corn,y0Uncoiorcj areas th Section 7 •r open Lnc that h&s been withdra,1,n from min'"r1 tntry.











- 	 -	 .. 
,	 S	 . '	 SHASTA Minerals & Chemical COMPANY 


	


. 	 ,.	 . .	 .	 1406 WALKER BA IC BLDG.	 , r-"-.	 ,	 , 
..	 :	 SALT LAKE CITY.1, UTAH	 . .	 .	 . .	


f	 . 


October 7, 1960
_-Air 1ThTL 


Mr. Glenn G. Gently.	 , . .	 ' . 4 j	 . 
Acting Field Of'flcr, OME Region XI	 ---	 I4 


	


555 Battery Street	 &L_ 
San Frsnciaco, California	 ___ __P 


Re: Docket No. OME-6078 (,3JkI. 
Shasta Minerala & Chemical Company 
Baiaklala Mine 
Shasta County, California 
Contract No. Idm-.E..'2113 


Dear' Mr. Gentry: 


Hole AS-5 wae coispieted to a depth of 54 feet and wa bottomed in 
nonporpliyritic rhyolite. NominermlizaUon was encountered. 
}lole AS-6, drilled at site #10 in Area I, was completed to a depth of 
350 f*e. The firat two hundred feet drilled wae in eott, deeply 
weathered eaterial *nd no core was recovered. The base of the agglo-
aerate horizon was reached at a depth of 246 feet, thereafter the hole 
wae drilled in nonporphyritic rhyolite. No mineralization was encountered. 


Surface izapping, coupled with drilling results to date, indicated that 
further exploration of Area I would-be undesirable (at least the eastern 
part of Area I) and, after receiving approval from you by telephone, the 
drill was moved to a location in Area II. The location selected was 150 
feet northwest of site #1 in Area II and hole A8-7 was drilled to a 
depth of 291 feet at this location. The base of the agglomerate horixon 
was reached at a depth of 147 feet, the balance of the hole being drilled 
in nonporphyritic rhyolite. No mineralization was encountered. 


Hole AS-8 was then started at site #3 in Area U, about 450 feet west of 
the AS-7 location. The hole was collared in + 4am rhyolite (capping 
porphyry), the Upper Balaklals formation, and passed iamediately into 
I ma rhyolite at a depth of 35 feet, the agglomerate horizon being absent. 
Nonporphyritic rhyolite was encountered at 261 feet. The hoe was 
bottomed at a depth of 389.2 feet on October let. No mineralization was 
encountered. 


Remulta to date have been extremely disappointing for these two areas. 
Two or three more holes should suffice to determine whether Area II is 
worthy of more intensive exploration. Hole AS' . 9 is now being drilled at 
site #7, which istbe farthest west in the northern row of proposed drill 
holes in Area II. AS results indicate that the horizon at the base of the 
+ 4 mm rhyolite and thç*t at the base of the agglomerate are the dnly 


,











MMEFORI6O '	 JNITEDSTATES 
SEPT. 1959	


DEPARTMENT OF THE INTERIOR 
OFFICE OF MINERALS EXPLORATION 	


Docket No.	 78 
Contract No. 


14-23-090—_2113 
OPERATOR 'S MONTHLY VOUCHER For Month of ieptRmb1, 19& Contract Amount $ 89,6,00 


Gov't. Participation % () $ 44,810.00 
Operator ' s Nameh.øtn M4ner'	 G ti'4ep1 Ctnpn 	 Mineral(s)	 _______________ 


	


Address ]h06 iaikr Bank j44jg St	 11tph 


FOR OPERATOR'S . USE	 FOR GOVERNMENT APPROVAL ONLY 


COSTCATEGORIES	 MONTHLY	 PREVIOUSLY	 TOTALSTO	 MONTHLY	 PREVIOUSLY	 TOTALSTO 
TOTAL	 REPORTED	 DATE	 TOTAL	 'REPORTED	 DATE 


Fixed Unit Costs and 
(1)Independent Contracts: 


Bulldozing ..............	 795,	 795.,O3 
Drifting ....................................._____________ __________________ 	 ,
Crosscutting ........................... 
Drilling.................................... '7,1321.3 	 24.3	 16,64.3 


(2)Personal Services: 	 ,	 .	 .	 .	 - .	 .	 - 
Supervision & Technical .......____________ _________________ . .	 ____________ .'	 . 
Ou tsi de Consultants ...............____________ _________________ ___________________ . 	 , . ,	 -'	 .- . - 
Labor ........................................ 	 _________________	 '	 ____________ 


(3)Operating Mat'I. & Supplies: 	 ,	 . . .	 : 
Ti mber	 .................................. 	 .	 .	 .	 .	 , 


E xplosives ......................-.......	 .	 ,	
,	 I 


Pipe........... ................'________ ____________ _____________	 . '	 ___________ ______________ 
Rail •........................................ ____________ ________________ __________________	 .	 ________________ ___________________ 


	


,	 125.00 ______	 .	 - 


(4)Operating Equipment: 	 .	 .	 ' .	 . . 
Rental ....................................... I 
Purchase ................................. _____________ __________________ ___________________ _____________ _________________ 	 . 
Depreciation ............................._____________ __________________ ___________________ _____________ _________________ _____________________ 


(5)Initial Rehab. & Repairs: 	 '	 ,	 '	 ' .	 .	 .	 0 . 


Buildings, Fixtures, etc	 , 
Operating Equipment ..............._____________ __________________ ___________________ _____________ _________________ _____________________ 


(6)Now Buildings, Fixtures, etc 	 ____________ _________________ ___________________ ____________ _________________ ____________________ 
(7)Miscellaneous:	 .	 . 


Repairs to Equipment ............._____________ __________________ 	 . 
Analytical Work ......................._____________ 	 .	 , 
Payroll Taxes ..........................____________ _________________ ___________________ ____________ _________________ ____________________ 
Employee's Liability Ins........____________ _________________ 	 ,	 . ' ____________ _________________ ____________________ 


?txu6"unit"cotv	 45• 5 .	 ' , 


TOTALS	 1U1:1a9	 ].sI,513.45	 ''° '"'	 /' f' 
I certify that the above bill is corredt and just tnd that payment therefor has	 Pursuant to authority vested in me, I certify 


not been received. '	 '	 . I	 .	 that this account is correct and proper for payment 
in the amount of	


/ 
* When a voucher is si ed or receipted in theime ofa company or corporation, the name of 
the person writing the company. or-corporate nane; as well-as the capacity In which he signs, 	 .. must appear, For example: "John Doe Coinpany,.,per John Smi'th Secretary," or "Tress- ' 	 IgflOtUre' 
urer," as the:cade may be.: 	 '	 '	 .	 ..	 (Authorized Certifying Officer)' 
A willfully fhlse statement or representation to any depa mtor dgncy of the United'	 .	 .	 "•	 4 States as to any matter within its Jurisdiction is a criminal offense. (U.S., Code, Title, 18,	 Date	 '	 .	 . Vou. No. _____________ Sec. 1001.)	 .	 ,	 .	 .	 .	 . .	 .	 ______________ 


(INSTRUCTIONS ON REVERSE) 	 '	 :	 .;'	 .	 . (SEE OTHER SIDE) ....







. 


Certification by Government Representative:. 	 " " ':.	 . 


I certify that to the best of y knowledge and belief the contraôtOr submitting this voucher is operating an exploration 
project in ccordancej jth tli	 s of C ntractNo. ________________ 


..Ti tte&t	 JL 
Approe by OME E écutie f i eror Ite(ate: 	 U	 ;, 


Title &(4 iiLJi C	 bt# Date _________________ 


OPERATOR'S MONTHLY. REPORT 


	


The Operator, under an Office of Minerals Explor- 	 THIRD, the Operator's Narrative Report iS a'con-


	


ation contract, is required to report monthly to the 	 cise description of the work performed, results accorn-
Government. The report consists of three parts. 	 pushed, and any unusual, situations encountered, 


	


FIRST, the Operator's Monthly Voucher on MME 	 ,illustrated and supported by engineering-geological 


	


Form 60 listing the project costs incurred and claimed 	 maps or sketches, drill hole logs, assay reports, etc., 


	


by the Operator is the voucher basis for payment of	 as peitinent. 
the Government's share of. the cost.	 The Operator submits the original and four copies 


	


SECOND, the Operator's Progress Report on MME 	 of each of the three sections of this report to the OME 


	


Form 61 is a statistical report of the units and cost of 	 rçgional Executive Officer at the end of each month 
of work performed under the contract. 	 during the life of the contract. 


PREPARATION OF OPERATOR' ; MONTHLY VOUCHER, MME FORM 60 


	


After all 'applicable spaces are filled in, the 	 Under Category (7) include all miscellaneous 


	


Operator or his agent must sign the certification in the 	 claimed costs such as repairs (other than initial) and 


	


lower left corner. Categories (2) through (7) apply to 	 màiñtenance of equipment, , sampling and analysis, 
"Actual Cost" contracts only. 	 travel, communication, accounting, office expenses, 


	


Under "Fixed Unit Costs" and Category (1) 	 and the Operator's share of payroll taxes and insurance. 


	


• report, (a) the total fixed unit costs of work performed
	


Except for' amounts claimed under "fixed unit 


	


under contract provisions for contribution by the Gov- 	 costs" provisions of the contract, all costs claimed 


	


ernment on a basis of "fixed unit costs"; and (b) the 	 in this voucher must be supported by documentary 


	


claimed costs of work performed on a unit-price basis 	 evidence consisting of: (a) certified copies or tran-
by independent contractors. 	 scripts of payrolls which list each employee, wage 


	


Under Category (2) include the claimed costs of	 rate, period of employment, gross earnings, itemized 


	


all payrolled and invoiced supervisory, technical, and
	


deductions, and net earnings; (b) original or certified 


	


labor personnel, except the costs for services applica- 	 copies of invoices, statements of accounts, or purchase 
ble to Categories (5). and (6). 	 orders which indicate items of materials or services, 


	


Under Category (3) include the claimed costs of 	 quantities, •unit prices, total charges, and payment 


	


all project materials and supplies other than those 	 terms; and (c) certified memoranda of 'the Operator for 
used for work under Categories (5) and (6). 	 such items as depreciation of Operator-owned equipment, 


	


Under Category (4) report claimed rentals on 	 • unemployment taxes, and employee's liability insurance. 


	


equipment belonging to a third party, claimed payments 	 The certification may be stated thus, "Certified True 


	


or obligations for payments on the Operator's purchase	 Copy (or Transcript)", followed by the signature of the 


	


of equipment, and claimed depreciation for the use' of
	


Operator or his agent. One copy of each document 
Operator-owned equipment.	 should accompany the original of this voucher. 


	


Under Categories (5) and (6) include all claimed
	


The requirement for submitting documentary' evi-


	


costs of labor, supervision, technical services, oper- 	 dence of claimed costs may be waived by the OME 


	


ating materials and supplies, and all other items used 	 regional Executive Officer' if he determines that it is 


	


in (5) the initial rehabilitation and repairs of existing 	 impracticable for an Operator to submit this material. 


	


buildings, fixtures, installations (exclusive of mine 	 In any case of waiverof this requirement an "ôrisite" 


	


workings), and operating equipment; and (6) the instal- 	 audit by an,OME auditor is mandatory prior to payment 


	


lation or construction of new buildings, fixtures, and,	 of the. final 'Operator's' Monthly Voucher.	 • 
fixed 'improvements (exclusive of mine workings).' Do 
not report these costs under Categories (2), (3), (4), 
and (7).	 '	 INT.DUP, ,D.C59- 415Y2







SEPT. 959 
MME FORM 61. 	 NITED STATES 


DEPAR ENT. OF THE INTERIOR 
OFFICE OF MINERALS EXPLORATION 


OPERATOR 'S PROGRESS REPORT	 For Month ofiiptmbsr', I91	 Docket No.	 6078 


Operator's Name	 ta Mjuerele & Cant&l Co	 Contract No. 


OPERATION UNITS


FOR OPERATOR'S USE FOR GOVERNMENT USE 
UNITS 
THIS 


MONTH


UNITS TO 
ATE


COSTS TO 
D ATE


APPROVED 
UNITS THIS 


MONTH


APPROVED 
UNITS TO 
DATE


APPROVED 
COSTS TO 
DATE 


Drifting ..................................._______ ________ ________________ 
Crosscutting ...........................-	 ________ ________________ 
Raising ...................................________ _______________ 
Shafts ....................................._______	 ________	 ________________ 
Winzes ..................................._______ ________ _______________ 
OtherUnderground ..................._______ ________ _______________ 
DrillIng Core Diamond	 1117	 9	 2)1)7 


Rotary .............._______ ________ _______________ 
Drilling, Non-core-Diamond.... 	 ______	 _______ ______________ 


Rotary ......._______ ________ _______________ 
Chirn..........._____ ______ ____________ 
Percussion_______ ________ _______________ 


Miscellaneous
131? —990---	 23t)7 


s an	 rails..............53 	 53 Stripping ................................._______ _______	 _______________ 
Trenching ..............................._______ ________ _______________ 
TestPitting ..........................._______ ________ _______________ 
OtherSurface Work ................._______ ________ ________________ 
Initial	 Rehabilitation	 and	 Repairs	 .....................................................
Rehabilitation of Mine	 Workings .........................................................
NewBuildings, 	 Fixtures,	 etc	 ...........................................................
Operating Equipment Purchases	 ...... 


(p5.) Analytical Work .........................................................


TOTAL TO DATE (perMME.Forrn6O)	 ...................................


________________ ___________ _______________ _________________ 


_______________ ___________ _______________ ________________ 
________________ 


_______________


___________ _______________ _________________ 


_______________


___________ 


16,645.Y


___________ _______________ ________________ 


_______________ 


______________


___________ _______________ ________________ 


_______________


__________ ______________ _______________ 


___________


___________ _______________ ________________ 


_______________


________ ___________ ____________ 


___________ _______________ 


968.15


_______________ 


795,()() 
______________ 


_______________


__________ ______________ ________________ 


___________ _______________ ________________ 


_______________ 


________________


___________ _______________ ________________ 


______________


___________ _______________ _________________ 


_______________


_______________ 


_______________


________________ 


1.2500


________________ 


________________ 


___________


_________________ 


____________ 


REMARKS 


(Continue on back)


REMARKS 


(Continueonback) 


The undersigned company, and the official executing thls.certification on its 
behalf, hereby certify that the information contained in this report is correct and 
complete to the best of their knowledge. and belief, 


_____________	 $haet	 1tra1.a & ChewicaI 


:#L 7t;itIe _______________ 


A wiUfull9 fa13e 	 to any department or agency of the United States as to any mattwit1%i lTs'J 	 rf1ction Is a criminal offense.. (U.S. Code, Title 18, Sec. 1001.)


I certify that the information above is 
complete and accurate to the best of my know-
ledge and belieL 


________________ 


Go	 rnment,Reresen	 t . e 
/ / Date ________________________________________


(INSTRUCTIONS ON REVERSE) 







REMARKS (Cont.)


	
.


	 ii' 
REMARKS (Cont.). 


INSTRUCTIONS FOR PREPARING OPERATOR'S PROGRESS REPORT, 
MME FORM 61 


This report is the second of the three parts of the Opera-
tor's Monthly Report. Submit the original and four copies. 


The cost for each operation should be the total of all 
claimed costs attributable to that type of work with two excep-
tions, namely—operating equipment purchased and analytical 
work which are stated separately. For example, drifting costs 
should be the total of all costs chargeable to drifting including 
supervision, technical services, timbering (if any), etc. Similarly, 
drilling costs should include the cost of cementing, reaming, 
core boxes, etc. This procedure of distribution holds whether 
the contract was written on an actual cost or a unit cost basis, 
or some combination of the two. Distribute the cost of such 
general items as supervision, equipment rented. etc. according 
to relative footages or on some other conventional basis. The item 
'Initial Rehabilitation and Repairs" covers all rehabilitation 
and/or repairs other than the rehabilitation ofmine workings. 


The item titled "Drilling, Non-core Percussion" includes 
all drilling performed with wagon, jack-hammer, stoper and mont-
ed drills. The several items labelled "Other" are provided to 
take care of particular exploration operations not specified on 
this form.	 - 


INT.DUP. .D.C.59- £1.-?7







Hole NO.V.	 ;	 -	 Sheet No. 1	 IASTA ::I:JAL5 A.1D CtEIICAL C0 PAITY	 Collar Elevation. 26OO	 - 


Coordinates	 Date Started	 V	 V	 Total Footage	 61O 


Type Drill wire limo	 Date ComptetedV	 Overall Core Recovery 82 


BitSize'-9	 GEOLOGIC LOG	 LoggedBy t:J./J'33I 


FROM TO FT.OF	 TYPE	 ! ROCK DESCRIPTION, ALTERATION AND REMARKS
-; 


TOCORE SECTION	 DEPTH 


- ________ 0	 : • ! 	 I- --- 


V•;	
VV• VV	 V 


5,V) :


! :oo:c	 .	 . ______ 


50	 • N' V111CifiOc1	 nonpor)}1Jr1tic	 yoiitco	 . 
V	 •	 r	 4V . t PranVents	 of	 te?	 tpe0	 }y	 a1crte.	 --------------- V	 •V	 V V *V 


Becomes	 1e	 V1iuirieU	 d	 f2::VVienta] —Se---
_____ - V	 VVV=_V	 -


: 


V.V V	 - 


12O Vtfy	 ±I1CPOU, banued. £1ov	 'breccic0	 Fault 1915)o 
V iUcV±!ct10	 cu;c. 


-±b1o6tuffati92o	 VVV	 V	 V ----------- --------------


L	 -'.H	 '-i-r0	 fV'VC"	 V	
V 


ZW ZZ2TTTT tL	 QE	 __ 


2._2_.___ i __
(•	 .	 .	 .. ___ 


1921
256


_______	 ___________________ 


frrc:l	 t0Ttflt	 V


______ 


256	 •...
V 


V	 IJP	 4 FrentL1,	 i1iciiu_ 9	 cL1rit1c,	 1')nVorphyrUc rLyo1it0	 •...	 tVV_L.V .
_V	 V_V 


F:trerie1'	 il.i	 r! ^	 V-2t''	 :i1ic	 and	 V 


V
V 


V greei chlox'itc clot	 appr0	 ppeara nonrragrneflta. aVG d950	 ;
•*VV •VVVVV 


:


-	 V 
--------------------------------------- -------- - - -


OZ shattered. ona sheared 33O-3S3	 Fault zone 3k2-490 ______ 
V


_L:
VV	 -	 -	 •.V.VV ___ 


383 C.T	 1rL1y	 i'	 ci	 ryriti	 r'y	 it	 o	 1e '	 4p 


s1iicfiT' a.cI 3ar1	 frarient1 et	 ;ilioificat1on increa8es. Y)4k820 :	 V 


VVVV	 V	 -	 VV_ V V VVVV V V 


H


VVVV 


-V...-	 VV...............................	 V-V_V	 VVV	 LVV.V.V.V VVT VVV_VV	 -. 


4g
___-- -__-	 __V	 V 


Yc.xy ht^ jj. t	 3jccou	 rnlit	 iaksd iztk 1iht spotri 
515


V
tiV t a


	
u be vc;	 iV11	 ivart	 PheUOc.rMVaVQ	 V


V 


V 


515	 1 C:	 lr	 i11t	 flyrr0	 I	 L1g1.t	 ñd	 VV V V--V V	 VV 


n1iVm	 ur	 ritn	 ,-	 -r rdnn	 '1.1 1	 i fl	 V __________


22'	 ef rCVpI .ent	 --; VVrf,z	 :.] .ç	 c'tct	 at	 57f.	 ppears	 intruoivc0 
VVVj


Vf	
V	 __VV	 -	 V	 V•	 ___V_V	 V__V_V	


V.	 V_V+_VV	 - - VVVVV•V V 


_______ 


________ 


51 8	 -	 1mni 
V	


1ir	 ligLt ary rTyo1ito porphyry. Extremely fraiiiental0 
.ViVV61VV.VV.


____ 
.	 .	 _.VVV_	 V 	


-____	 VVVV	 ___ - _
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Hole No.	 Sheet No.__1	 SSTAMINERALSAIDCHEICAL_CO1IPANY 
Coordinates.	 57 230 N	 Dote Started9 -,1 6Q.	 -	 _____ 
Type DriJLj..re1jne Date Completed_ 921..60 
BitSize _NX,	 GEOLOGIC LOG


Collar Elevotion_ 27k5 


TotalFootage.._291 
Overall Core Recovery 51. % 
Loaaed Bv__	 _______ 


FROM	 TO	 ÔRF TYPE	 ROCK DESCRIPTION, ALTERATION AND REMARKS	
METALLIZATION	


CORE SECTION DEPTH 


--p-	 -___	 •_	 - 
No core. Used rock bit. 50, 


	


62	 Sparse iorphyritio, 1-2 mm., 	 mm agglomerate zone0 FraentaX, 


	


1-2	 Moderate to dense, 	 1	 ii	 16 ° 


	


120	 _________ Greeiuoh..gray,fresh. Siliolfied l6O109 Becomes non-f ragmenta].	 I 
120"f	 porphyry. -	 - ________ H-	 - 


	


-1ult zone l37-.47. Gouge and'becc1a	 301	 ______ 


	


NP	 Greenish, silicified., nonporphyritic rhyolite.	 1 
Or shd-zo. 


	


__________	 _____ _Bottom of fragmental zone at 2163	 go - 
_____ _r_	 _____________ 


Dne gyjronpurhyr±tichyul±te.	 --


	


_______	 ____ __Paultzoe227-23k 
_____


	


	 _______________________________________ __L__ T	 ____--





Lit gray tuff 273.5-2C--


	


282 291	 NP	 Fragmental, nonporphyrit'ic. Fragments sharp and angular0 	 t 


-	 ----- ______*_____________•___.___-______i 	 t---	 - 


- --
______i	 _____________ 


L -	 --__ 


	


- L- -.-------	 ------------ --------	 -	 -	 ------------	 _L___ 


r	 I i







	


.	 . 


ANGLE STATION AREA 
Docket	 UME6O73	 Contract No0 l2309O2l13 


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


ionth	 Hole Date	 Date	 Drill Footage Depth Footage Season 	 Total Reported No.	 Started Finished Shifts Reported of Hole for Month Total 


AREA I 
August	 AS-k 8-2 . 60	 8-226O	 5	 610	 610 


AS5 8-23 . 6O	 _____	 1117	 1117 
926O	 19	 k2	 5k9 Sent ember


.ks6 93GO	 9-12-60 12	 350 AREA I


	


AS-7 9-13-60 9-23-60 19	 291	 291 


SeptemberAS-8 9-2k-60 	 ____	 2107	 2107 


LI







.	 .


1	 CT21SG0 
OF TI4 SCT 


FISC q SEC TIQU







5 


DEPARTMENT OF THE INTERIOR 
OFFICE OF MUERALS EXPLORATION


____ 


____
- 


u	 s4cisco U, O&liorni _____ 


Seaozdu __________ 


Q•	 .	 flscel 3cton, Divi&ion o M	 atr*tiv. 8 La ttice-
of the Secret&ry, D.*tant of the interior, Woekl&! L,iLC 


kcting ti1 0ftcer,. C, *egion XX 


aubj*ct: Docket lo. Cm..'6078 (Copp.r4inc) 
EItetI Mnersa : *14 Cheic*i. C*pDy	 ,	 . 


]*2*3* Wine'	 '.	 '	 'S.	 '	 '	 ... 


sta Coanty,	 1UQ2..	 .	 ..	 .	 ' 
=	 tZ*Ct No.-2U3	 •:'	 .	 '	 .	 . 


nc1o*sd herewith sre the arigtMl end two ccpiee of t1ie Operetor's 
Voucher Report end 1srratiie, rel*tiv. to the cited contrect, tot' 
the: *ith 'of A$u*t 1960.	 ,	 ,	 I	 '•;	 '	 '	 ..'	 .	 .•	 . 


This TOUCbéZ' es been checked in , this offlee, found. to ccmpLy with 
the ccntr*t øpeeific*tiC*is' s4 p*rV t of the Governt's psrtici'i .	 '	 / 
petion is recz4ed.


GIZU 0. 0WT	 :	 ' 


Atteclasrite 


cc' CMet Difl*inn of ?te34 Qperst&Q5*	 sb	 tou,JD3 C 


Cc1i to: Cm File, Region U







DMEA FORM 6	 .. -	 REFERENCE SLIP 


TO: 


2. 


3.


TION
	


ATION 


DATE 


I 


4. 


5.____.	 - 


FRQM:	 - 


FOR: Check items for action desired 


Action	 Reply for signature of________ 


- Approval	 Investigate	 Surname 


Comment - Recommendations 	 Signature 


Conference	 Rewrite	 File 


Instructions	 Your information 


REMARKS:







MME FO T 
EFt 59


SEP 23 196 


OPEMT0R . (13THL 


Opera
A


Si N lIED STATES	 S 
DEPARTMENT OF THE INTERIOR


Docket No. OFFICE OF MINERALS EXPLORATION
Contract No. 


14-23-090— 2113 
UCHER	 For Month of AtiguRt, i9Q	 Contract Amount $ 


Gov't. Participation % 50 $ 4.4,81.0 
thi1aI Conipai	 Mineral(s)	 ppiluuiiTh 


COSTCATEGORIES


FOR O p ERATOR'S USE FOR GOVERNMENT APPROVAL ONLY 


MONTHLY 
TOTAL


PREVIOUSLY 
REPORTED


TOTALSTO 
DATE


MONTHLY 
TOTAL


PREVIOUSLY 
REPORTED


TOTALSTO 
DATE 


Fixed Unit Costs and 


(1) Independent Contracts: 


Bulldozing ..............- .................
D rifting	 ................


Crosscutting ........................... 
Drilling ...................


(2) Personal Services: 


Supervision& Technical	 .......


OutsideConsultants	 ...............
L abor	 .......................................


(3) Operating Mat'I. & Supplies: 


Timber ..........................


E xplosives	 ....................... 
Pip e 	 ............... 


R ail	 ..........................................


(4) Operating Equipment: 


Rental .......................................


Purchase	 ...................................


Depreciation .............................
(5) Initial Rehab. & Repairs: 


Buildings,	 Fixtures, etc ........


Operating Equipment ...............


(6) New Buildings, Fixtures, etc. 


(7) Miscellaneous: 


Repairsto Equipment	 .............


Analytical	 Work	 .......................


Payroll	 Taxes	 ..........................
Employee 's Liability Ins....... .


Fixs&urdb"caete" 


......... .


.:::::::::


795.00 795.00 
_____________ __________________ ___________________ _____________ __________________ _____________________ 


8824.30 8824j0 


____________ _________________ ___________________ 


____________ _________________ ___________________


____________ _________________ ____________________ 


____________ ________________ __________________


____________ _________________ ____________________ 


____________ ________________ __________________


___________ ________________ ___________________ 


____________ _________________ ___________________


___________ ________________ ___________________ 


____________ _________________ ___________________


____________ _________________ ____________________ 


____________ ________________ __________________
____________ _________________ ____________________ 


tjye)
___________ ________________ ___________________ 


_____________ __________________ ___________________ 


_____________ __________________ ___________________


_____________ _________________ _____________________ 


__________________ ___________________


_____________ _________________ _____________________ 


____________ _________________ ___________________


_____________ _________________ _____________________ 


____________ ________________ __________________


____________ _________________ ____________________ 


____________ _________________ ___________________


___________ ________________ ___________________ 


____________ _________________ ___________________


____________ _________________ ____________________ 


____________ _________________


____________ _________________ ____________________ 


____________ _________________


___________________ 


___________________


____________ _________________ ____________________ 


____________ _________________ ___________________


____________ _________________ ____________________ 


502.65 502.65
____________ _________________ ____________________ 


/ /2/ 1. 9 10195 _________


I certify that the above bill is correct and just and that payment therefor has 	 Pursuant to authority vested in me, I certify 
not been received,	 that this account is correct and proper for payment 
Date ________________	 _____ * Payee	 Ninerals&' 'Ohica1.	


in the amount, of: 


Ti tie President	 . .	 $_So ; 
* When a voucher is signed or receipted in the name of a company or corporation, the name of 
the person writing the company or corporate name, as well as the capacity in which he signs, 
must appear1 For example: John Doe Company, per John Smith, Secretary, or Treas.	 Signature urer," as the:cade may be. 	 (Authorized Certifying Officer) 
A willfully false statement or representation to any deparbnent or agency of the United 
States as to any matter within its Jurisdiction is a criminal offense. (U.S. Code, Title 18, 	 Date _________________ Vou. No. _____________ Sec. 1001.)


(INSTRUCTIONS ON REVERSE) 	 (sEE OTHER SIDE) 







O	 : 
Certification by Government Representative:' 	 ':	 -	 ',	 "	 '-	 '	 '' 


I certify that to the best of.my knowledge and belief the contractor submitting this voucher is operating an exploration 
project in accordance with the terms of Contract No.Ljg	 'Z' 


Ti tie,q	 /t9// 
ApproJ b, OME Exe'(uti4"e Officer or ternate: 


Si	 Ti ti	 4242 Datp7J' 


OPERATORS MONTHLY REPORT 


The Operator, under an Office of Minerals Explor-
ation contract, is required to report monthly to the 
Government. The report consists of three parts. 


FIRST, the Operator's Monthly Voucher on MME 
Form 60 listing the project costs incurred and claimed 
by the Operator is the voucher basis for payment of 
the Government's share of the cost. 


SECOND, the Operator's Progress Report on MME 
Form 61 is a statistical report of the units and cost of 
of work performed under the contract.


THIRD, the Operator's Narrative Report is a'.con-
cise description of the work performed, results accom-
plished, and any unusual situations encountered, 
illustrated and supported by, engineering-geological 
maps or sketches, drill hole logs, assay reports, etc., 
as pertinent. 


The Operator submits the original and four copies 
of each of the three sections of this report to the OME 
regional Executive Officer at the , end of each month 
during the life of the contract. 


PREPARATION OF OPERATOR'S MONTHLY VOUCHER, MME FORM 60 


After all applicable spaces are filled in, the 
Operator or his agent must sign the certification in the 
lower left corner. Categories (2) through' (7) apply to 
"Actual Cost" contracts qnly. 


Under "Fixed' Unit Costs" and Category (1) 
report, (a) the total fixed unit costs of work performed 
under contract provisions for contribution by the Gov-
ernment on a basis of "fixed unit costs"; and (b) the 
claimed costs of work performed on a unit-price basis 
by independent contractors. 


Under Category (2) include the claimed costs of 
all payrolled and invoiced supervisory, technical, and 
labor personnel, except the costs'for services applica-
ble to Categories (5) and (6). 


Under Category (3) include the claimed costs of 
all project materials and supplies other than those 
used for work under Categories (5) and (6). 


Under Category (4) report claimed rentals on 
equipment belonging to a third party, claimed payments 
or obligations for payments on the Operator's' purchase 
of equipment, and claimed depreciation for the use of 
Operator-owned equipment. 


Under Categories (5) and (6) include all claimed 
costs of labor, supervision, technical services, dper-
ating materials and supplies, , and all other items used 
in (5) the initial rehabilitation and repairs of existing 
buildings, fixtures, installations (exclusive of mine 
workings), and operating equipment; and (6) the instal-
lation or construction of new buildings, fixtures, and 
fixed 'improvements (exclusive of mine workings).' Do 
not report these costs under Categories (2), (3), (4), 
and	 (7).


- Under Category (7) include all miscellaneous 
claimed costs such as repairs (other than initial) and 
maintenance of equipment, sampling and analysis, 
travel, communication, accounting, office expenses, 
and the Operator's share of payroll taxes and insurance. 


Except for amounts claimed under "fixed unit 
costs" provisions of the contract, all costs claimed 
in this voucher must be supported by documentary 
evidence consisting of: (a) certified copies or tran- / 
scripts of payrolls which list each employee, wage 
rate, period of employment, gross earnings, itemized 
deductions, and net earnings; (b) original or certified 
copies of invoices, statements of accounts, or purchase 
orders which indicate items of materials or services, 
quantities, unit prices, total charges, and payment 
terms; and (c) certified memoranda of the Operator for 
such items as depreciation of Operator-owned equipment, 
unemployment taxes, and employee's liability insurance. 
The certification may be stated thus, "Certified True 
Copy (or Transcript)", followed by the signature of the 
Operator or his agent. One copy of each document 
should accompany the original of this voucher. 


The requirement for submitting documentary evi-
dence of claimed costs may be waived by the OME 
regional ' Executive Officer if he determines that it is 
impracticable for an Operator to submit this material. 
In any case of waiver of this requirement an "on-site" 
audit by an OME auditor is mandatory prior to payment 
of the final Qperator's Monthly Voucher. 


- INT.DUP, ,D.C,9- 41S?2







MME FORM,61 
SEPT. 1959 *4ITED STATES 


DEPAR1E'NT OF THE INTERIOR
OFFICE OF MINERALS EXPLORATION 


August 1960	 OMF. 6078 
OPERATOR'S PROGRESS REPORT 	 For Month of _______________	 Docket No. ____________ 


Shasta Minerals & Chemical Company 	 2113 
Operator s Name	 Contract No. 14-23-090-


OPERATION UNITS


Fb	 OPERATOR'S USE FOR GOVERNMENTUSE 
UNITS 
THIS 


MONTH


UNITS TO 
DATE


COSTS TO 
D	 E AT


APPROVED 
UNITS THIS 


MONTH


APPROVED 
UNITS TO 
DATE


APPROVED 
COSTS TO 


DATE 


Drifting..................................._______ ________ _______________ 
Crosscutting ..........................._______	 ________ ________________ 
Raising...................................-. 	 _______	 _______________ 
Shafts ....................................._______ 	 ________	 ________________ 
Winzes ..................................._______ 	 ________	 ________________ 
Other Underground ...................,


	 m7 Drilling, Core-Diamond ..........._______ ________ _______________ 
R.otory.............._______ ________ _______________ 


Drilling, Non-core-Diamond.... 	 _______ ________ _______________ 
Rotary......._______ ________ _______________ 
Chisn..........._____ _____ ___________ 
Percussion_______ ________ _______________ 


&11t"co	 ]fl7	 ]n7 ..............._,53 	 53	 53 Roadsand Trails ....................._______ ________ _______________ 
Stripping ................................._______ ________ _______________ 
Trenching ..............................._______ ________ ________________ 
TestPitting ...........................______	 _______	 _______________ 
Other Surfa ce Work ................._______ ________ ________________ 
Initial Rehabilitation andRepair.s 
Rehabilitation of Mine	 Workings .........................................................
New	 Buildings,	 Fixtures,	 etc	 ...........................................................
OperatingEquipment Purchases 	 ...................................................... 
AnalyticalWork	 .................................................................................


TOTAL TO DATE (perMME.Form6O) 	 ...................................


_______________ 
_______________


___________ _______________ ________________ 
___________ ________________ _________________ 


______________ __________ ______________ _______________ 


_______________ 


_______________


___________ ________________ _________________ 


___________ ________________ _________________ 


824,30 
_______________ 


_______________


___________ _______________ ________________ 


_______________


___________ _______________ ________________ 


_______________


___________ _______________ ________________ 


__________


___________ _______________ ________________ 


_______________
_______ ___________ ____________ 
__________ _______________ ________________ 


5Q265 


795 
_______________ 


_______________


__________ 
_______


_______________ ________________ 


__________ _______________ ________________ 
_______________ 


______________


___________ ________________ _________________ 


________________


__________ ______________ ________________ 


___________ _______________ _________________ 


_______________


_______________ 


_______________


________________ 


________________ 


_______________ 


10,121.95


________________ 


___________ 


REMARKS	 lb charges haVe been included fOr cor bOxes 


used during the current drilling program because of 


a question of a].lowability of charges in connection 


dth the salvage and rs.use of core boxes, which is 


tre completely discussed in the accompanying 


narative.
(ov 


(Continue on back)


REMARKS 


(Continue on back) 


The undersigned company, and the official executing thlscertification on its 
behalf, hereby certify that the information contained in this report is correct and 
complete to the best of their knowledge and belief, 


Date	 9/7/60	 Operator Shesta Mjneral & Chemical Co 


Title	 President. 


A willfull9 false statement or representation to any department or agency of the United States 
as to any matter within its Jurisdiction is a criminal offense. (U.S. Code, Title 18, Sec. 1001.)


I certify that the information above is 
complete and accurate to the best of my know-
ledge and beliet 


Signat	 - 


T it _________________________ 
/Gornment#re se tative 


Date	 ?i#7 /f6z2


(INSTRUCTIONS ON REVERSE) 







O 
REMARKS (Cont.)
	


REMARKS (Cont.) 


The contract al1ow for the cost of core 
boxes at. 11.00 each. This is assumed to be the cost 
of new core boxes. }bever, the operator i8 re-logging 
accumulated core from prior operations and simultaneous 
condensing this core, the ratio being about five boxes 
into one. New boxes are used for the condensed core. 


Core derived from present drilling is 
logged, check logged and condensed, again in new boxes. 
The boxes released by condensing the core are re-used 
as mary t4mes as their physical condition permits. 


The operator would like to be able to charge 
part of the costs of condensing the core, and thua 
releasing used box for re-use, to the n'esent drilling 
program. The cost of l.00 per bo allowed in the 
contract amounts to lO per foot of hole drilled. We 
suggest that the ita for core boxes be modified to thi 
figure.


The saving obtained in re-logging and cond-' 
ensing the core, aside from additional geological infor-
mation obtained, lies in our rt having to build addit-
ional storage facilities. 


•	 INSTRUCTIONS FOR PREPARING OPERATOR'S PROGRESS REPORT, 
•MMEFORM61 


This report is the second of the three parts of the Opera-





tor's Monthly Report. Submit the original and' four copies.-: 	 , 
•


	


	 The cost for each operation should be the total of all, 	 • 
claimed costs attributable to that type of work with two éxcep-
tions, namely—operating equipment purchased • and analytical 
work which are stated separately. For .example, drifting cosrs	 ' 
should be the total of all costs chargeable to drifting including 	 ,,'•. 
supervision, technical services, timbering (if any), etc. Similarly;. 
drilling costs should include the cost of cementing; reaming, 
core boxes, etc. This procedure of distribution holds whether 
the contract was written on ai actual cost or a unit cost basis, 
or some combination of the two. Distribute the cost of such 
general items as supervision, equipment rented, etc. according 
to relative footages or on some other conventional basis. The item 
"Initial Rehabilitation and Repairs" covers all rehabilitation 
and/or repairs other than the rehabilitation of mine workings 


The item titled "Drilling, Non-core Percussion" includes_.. _\ 
all drilling performed with wagon, jack-hammer., stoper and mOt-' 
ed drills. The several items labelled "Other" are provided to 
take care of particula.r exploration operations not specified on 
this form.


INT,DUP.,D.C.9_ i.,77







SHASTA Minerals & Chemical COMPANY 
1406 WALKER BANK BLDG. 


SALT LAKE CITY 1, UTAH 


September 8, 1960 


Mr. Glenn G. Gentry 
AcUng ?ield Officer, OME 
ReglonlI	 .	 :	 • •	 :•	 • 


555 Battery Street 
San Francisco 11, California 


Re: Docket No. 0ME- .6O78 (Copper-Zinc) 
Shasta Minerals & Chemical Company 
Balakiala Mine 
Shaata County, California 
Contratt No, Iclm-E-2113 


Dear Mr. Gentry: 


Access roads and drill platf'orms for Area I were prepared in late 
July and diamond drilling started August 2. The first hole was 
located at site #1 and has been designated AS-4. This hole was 
drilled to a depth of 610 feet. The contact between the upper 
fla]aklala and the middle Balakiala was penetrated at about two 
hundred feet, the balance of the hole being drilled in the middle 
unit. 


The second hole in the area was located at site #8 and has been 
designated AS-5. This hole was drilled to a depth of 507 feet dur 
ing the month. Sl4bsequently, thom hole was stopped at * depth of 
545 feet. The base of the upper Balakiala was penetrated at * depth 
of about 213 feet, although the actual position of the base is 
obscurred by the presence of a fault encountered in the hole at this 
point. 


Preparation of drill logs for the holes drilled so far has been 
delayed by our preoccupation with completing the detailed mapping of 
the surface. This mapping has revealed the existence of a fault of 
substantial displacement occurring immediately to the north of the 
designated area. This fault, which strike generally east and west, 
has a displacement down to the south, and is therefore contrary to 
the usual faults of this strike in the district. It is likely that 
the fault encountered in AS-5 is the sante as that mapped n the sur-
face. 


Although the basal p*rt of the upper Balakiala exhibits the effects 
of' heavy pyritization in Area r, pyrite is scarce or absent in the 
middle Balaklala formation thus far penetrated. Instead, the middle 
Balaklala unit is characterized by a great thickness of non-porphyritic 
rh'olite, with only a relatively thin 2mm member (about 53 :feet), all







• 


Mr. Glenn 0. Gentry	 September 8, 1960 


heavily silicified. The absence of. any. substantial thickness of 
2mm porphyry, which is the type of rock generally preferred by Ore / 
solutions in this district, is disappointing. 


Detailed surface mapping also appears to indicate the existence of 
a pronounced disconformity between the upper and middle units of the 
Balakiala formations in this area. If this is confirmed by additional 
mapping, then the desirability of doing anydeeper.drilling beneath. 
the upper Balakiala Cover wll be greatly decreased. 


No substantial mineralization has been encountered in either hole, 
and although the basal part of the upper unit 	 the Balaklala shows 
the effects.of widespread minera1izaton,we have As yet found no 
evidence that this widespread mineralization indicates the existence 
in the area of a large massive suiphide deposit. Oxidation has been 
found to exted to onsiderabie epth.:In, general, the eastern part 
of Area I nowappears to offer little.attraction., nt is entirely 
possible that completion of the màppn will malçe the,ea8texn part of 
the ares unattractive,for exploration. 	 ...	 . 


We have moved the drll to site #10 and are now drilling hole AS-6 
at this point. We expect to. finish. this hole, at a depth of about 
three . hundred feet, within the next., six days. As. we. have: discussed 
with you by telephone, it appears desirable to move the drill to a 
position farther to the:west.ñntil more information is obtained on 
Area I and until the three holes are correlated with the surface 
geology. We plan to move the drill to location #1 in Area [I, as 
already discussed with you.


Very truly yours, 


SHASTA MINERALS & EMICAL COMPANY 


K. L. Stoker.	 .,	 . 
President 


nch
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DEPARTMENT OF THE INTERIOR 
Office of Minerals Exploration 


OFFICIAL DOCKET FILE	 Contract No. l l i.-23-


A Dllcation	 Contract 
Denied	 Terminated - Not Certif±ed 
Withdrawn	 Terminated - Certified


OME-6078 
Docket No. 


R


_Cancelled 
Royalty Agreement 


me recorcts contained, in ttiis rile are marked (x) arid arranged in this order 


Folder No. 1: 


Left Side Right Side• 


Audits Project Summary (final) 
Certification of Dlscovery),oyalty AgreementIJ Work Completed Analysis (final)4-29-64 
Closing Letter	 J Par.4(4) Am. #3 
Cost Audits	 0


All other material filed in 
chronological order including the 


x 


I


Royalty 


Termination U iEx	 Agreement)m.#3 eff. following reports if checked: 
Recision Notice	 J 1/1/62	 ' D Field Team Semiannual Report for 
Assignment of Contract	 . Certified Project 
Contract Amendments ... Final Field Team Report (Tab 
Contract with all exhibits and. ' . Operator's Final Report (Tab 	 8-31-62 


annexes	 .'	 ' Interim Field Team Reports 
[] Owner's Consent to Lien and 	 ... Operator's monthly reports and all 


Subordination Agreement attachments 
JJ Application and Attachments,' plus x On-site Exam. Report' (Tab) May 25, 1960 


revised application	 . Settlement Sheets 
Geologic reports in.Folder No. 3	 . Drill Ldgs 


Additional Folders: 	 .	 , .	 .	 . .	 , 
***Folder No. 1-A,- Bound folder, Operator s final report 


Left Side Right	 Side.	 .	 ..	 .	 0	 , 


Folders No.	 2	 :	 Reports J Field Team Semiannual Report for 
[J Analysis of Semiannual	 .	 .	 , •. Certified Project 


Inspection Reports 	 ' Field Team Interim Reports. 
[] Project Summary (Interim) by Operator's Monthly'. Reports with 


MME Engineers,	 .	 . Transmittal, Narrative and. Maps 


Folders No.	 '	 _:	 Maps (t xixxpe)c


Folders No.	 '_: Settlement Sheets 


Folders No. .: Drill Logs 


Folders No. : Royalty Material
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OFFT1TAf. FTIF (YJPY 


b


Shasta Minerals and Chs*ic*1 Canpiny 
12 Dej1nL4Y4jn 


$*lt,Jbi Cit1, Utah


Re: ON"6O78 (Cøpp.rzinc) 
$hasts )inor*1s and Cheical Ccy 
5*1*klaI.a Kin* 
$hsts County, Cslit.rnta 
Go*trmct. 2113 


Csntlemsni	 .	 .. 


iscause work was not remsied th. eccrdaie with the pr Uicns ef 
Aaendasut No. 3 to the subject cotect, Itau. 4(4) of this mesud 
wont became iff.ttve.. in. p*rt thIs ttá re*ds u foilousx. 


"The (.r*tor, as principal if t. Operator is the 
prodicer, er as surety if the Operator is not the prodt*c.r 
(for iep1e, if the Operater either transfers ør fails to 
retain its interest in th* land), shell pay to the Govsrn* 
wont the royalty on productien provided tsr in the contract, 
as amended herein, as if certification øf possible produc' 
tine bad b**n made, such certIficat1ec beinghereby waived 
by the Operator......" 


Theref*r., royalties shell be paid to the Goveranset as provided 
in the contract on all production from the lend deScribed in the 
contract fran June 10, 1960, to June 10, 174, or until the m* of 
$30,820.23 ii fully repaid with interest at the rats of 6^ percent 
per anrsn, whtcheuisr occurs first. The payment of royalties is 
secured by a Useupon the 1usd and upon any .prodution therefrom. 


Poy*lty payments should be n*dà in. favor of the Office of Minerals 
$spl*ration, and should be mail*d or delivered to the FSaU Of ftcr, 
Office .1 Minerals teploration, Region U, 113 Custom House, 
55 $attery Street, San Francisco, CaZU.rais, 4111. Ucb payment 
should b* accespanied by two cøptes of settlement sheets or other 


*** Original letter returned by P.O. "Moved, left no address." 
Resent 12/31/63 to: 826 South Main Street, Salt Lake City 1, Utah. 	


I3683 
gla







suitable sales evidence showing the name of the purchaser, the 
qientity and grads of the production sold, the price per nuft, 
and the groSs proceeds end *llowable deducUonø therefrom. The 
purchaser ikould be notified of the Government'S royalty on 
prodoction *ad directed to pay the royalty, computed U provided 
in the cctr*ct, directly•to the COYSrflt. 


he Fi1d Officer should be promptly notifi*d upon the cctmeence 
mont of any production, and upon any extended cessation thereisf. 
Production unsold or unused six month. after extraction from the 
ground should be reported promptly to the held Offictr. 


Attention ii specifically invited to the provisions of Article 2(c) 
of the contract referring to the preservation of the Government's 
royalty rights. wo true copies of any instnztent transferring, 
surrendering, er .ncsbering any of said rights shall be furnished 
to th* Field Officer.


Sincerely yours, 


George Fumich, Jr 


Acting Directér 


FNMurphy/mm 
12/12/63 
cc: Walker Engineering Corporation, 3225 Smset Drive, Redding, Calif. 


Director's Reading File 
F. E. Johnson.	 . 
CA&A Division 
Regionil	 •. 
Docket 
Code 500
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Government's Copy—.T.. 


.1	 ;	 ".. ) 


FEB 
EXPLORATION CONTRACT 


SHASTA MINERALS AIID CHEMICAL CO.ANY	 k.? 
O-6oi8	


,,
- A1NDMENT NO. 3 


It is agreed. this	 :9th day of	 :JaatY	 , 1962, 
between the United States of America, acting through the Department of 
the Interior, Office of Minerals Exploration, hereinafter.called the 
UGovernment,Jt and the Shasta Minerals and Chemical Company, hereinafter 
called the "Operator," that Exploration Contract No. 2113 (ONE..6078), 
dated June 10, 1960, as amended, is further amended as follows: 


1. The date fixed in Amendment No. 1 of the' contract for completion 
of the work is extended from 19 months (January 10, 1962) to 30 months 
(December' 10, 1962) from the date of the contract. 


2. (a) Work under the contract shall be suspended during the 
period beginning January 1, 1962, and ending not later than July 1, 
1962.


(b) The Government shall not contribute to any costs incurred 
by the Operator. during the period of suspension nor to anycosts Of 
rehabilitation or repair which in its 'opinion would not have occurred' 
if there had been no suspension of work. 


(c) The Operator at its own cost and expense, without contri-
bution by the Government, during the period of suspension shall preserve 
and protect the project work and any property in which the Government 
has an interest. 


3. The maximum period for royalty payments , énd the lien to secure 
the pa'ment thereof provided for in the contract/is increased from 
thirteen (13) to fourteen () years from the date of the contract. 


i It is the essence of this amendment that the work be resumed 
before the termination of the period herein fixed for suspension, and 
be completed before the termination of the period herein fixed for 
completion, and if not so resumed and Completed, in the manner required 
by the contract, the following provisions, shall thereupon become effective: 


(a) The contract and all obligations of the parties thereunder, 
except as hereinafter otherwise provided, shall be and are hereby terminated, 
as follows:







(i) effebtive January 1, 1962, if the work has not been 
resumed.


(ii) effective December 10, 1962, if the work is resumed 
by July 1, 1962, but is not completed by December 10, 1962. 


(b) The Government will contribute only to allowable costs in-. 
curred prior to the relevant date set forth in Ii.(a) above. 


(c) The Operator shall promptly perfrom all winding-up and settle-
ment actions provided for in the contract, including the rendering of 
the final report and final account. 


(d) The Operator, as principal if the Operator is the producer, or 
as surety if the Operator is not the producer (for example, if the Operator 
either transfers or fails to retain its interest in the land), shall pay 
to the Government the royalty on production provided for in the contract, 
as amended herein, as if certification of possible production had been 
made, such certification being hereby valved by the Operator . 4 'In addition, 
all rights of the Government provided for in the contract with respect 
to a certification of possible production, percentage royalty and liens 
to secure paiment thereof, reports (Including preservation of Operator' s 
records), accounts, audits, and the.right to recover any overpayments 
are hereby preserved. 


(e) The Operator hereby releases and agrees to save the Governmént 
harmless from all claims or demands under or arising out of the contract, 
except as otherwise provided in this Amendment No. 3. 


This amendment shall not be construed to increase the estimated 
total cost of the project, the aggregate amount thich the Government may 
be required to contribute, the amount of any item expressly desiiated 
as umaximum,IT nor the fixed unit cost of any item of work. 


TIlE UNITED STATES OF AMERICA


/pp'9. &I. Off. 


SHASTA MINERALS AND C IICAL CO ANY 


By 


Tit1e President


*	 Office of Miner 
xploration 
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January 15, 1962 


Shasta Minerals and Chemical Company 
ONE- 6078 


JUSTIFICATION FOR AMENDMENT NO. 3 


In a letter, dated January 2, 1962, to Region II, the Operator 
requested a recess period t.o July 1, 1V962,and a brie-year extension 
of the termination date. The letter notes that in view of the	 ' 
present uncertainty concerning the significance of the diffuse 
chalcopyrite mineralization encountered itt Aea III, it does not 
plan to 4rill additional holes in the area at this tine. However, 
during the recess period it plans to db resistivity work in the 
area and believes that such Or.k will indicate sev:eral areas to I 


be tested by drill holes. 


Below is asuimnary of the drilling done since the start of the 
contract through November 29, 1961, and the results obtained. In 
general, the holes .encounte 	 scattered pyrite and chalcopyrite 
in the potential ore-bearing zne, but in :no case was a massive 
sulfide body intersected. However, it is possible that the re-
sistivity survey, menti,o.ne.d by the Operator, will indicate 
potential sulfide target areas; therefore, the writer recoimnends 
that Amendment No. 3, as r.e4uested by .the Qperator, be approved. 


Drilling Data 


Area .1
Contract 


Hole No Depth (Feet) Date Started Date Completed Map Site 


As-4 610 8-2-60 8-22-60 1 
AS-5 549 8-23-60 9-2-60 .8 
AS-6 350 9-3-60 9-12-6.0 10 


Total 1,, 509


Area 


AS-7 291 9-13-60 9-23-60 1 
AS-8 389 9-24-60 10-3-60. 3 
AS-9	 V 210 10-4-6.0	 V 10-8-6,0 7 
As-b 221 10-10-60 10-1.8-60 6 
As-il 553 7-28-61 .8-22-61 (750'-S.50 W. 


V (from AS-S 
AS-l2 611 8-23-61 9-2p-6l 260'-N. 70 W.) 


Total 2,275 ro	 AS-li


Area III 


(See page 2 - - ) 







J- ._r'- "	


S


Area .111 


.Hole' NO. Depth. (Feet) . Date. Started Date Gompleted 


ICC-i' 712 7-12-61 8-3-61 
KC-2 625 8-4-61 8-25-61 
.IKC-3 478 8-25-61 9-5-61 
.KC-4 488 9-6-61 9-19-61 
;Kc-5 564 9-21-61 11-1-61 
KC-6 467 11-6-61 11-29-61


Total 3,334 


Total footage drilled - 7,118 
Total footage allowed under contract - 10,400 
Total footage remaining under contract - 3,282 


Geology


Area .1 (Angle Statioü)


Contract 
Map Site 


11 
4 


10 
9 
6 
7 


Drilling (holes AS-4, AS-5, and .AS-.6) has shown that the eastern 
p'art of Area 1 is no.t wOrth additional drilling as it sCems either 
to be ast of the ore trend at the Angle Station 'Gossan, or that 
we are too low in the section and that ore in thIs area deposited 
'only right at the base of the cap rock. The ore deposited has now 
turned to gossan. Nb lower sulfide 'zone was encountered :equivale.nt 
to the lower zpn'e at the .Balaklala mine. Scattered pyrite and some 
hydrothermal alteration occurs at the 'upper and lower ore hrizons, 
hut ,nothing of 'conunercial 'interest. 1/ 


Area II (Angie StatiQn) 


Drilling in Area II which is ctua1ly a continuation to. the west 
of Area I encountered about the same type of rock formations as 
described above. Holes AS-il and AS-l2 were drilled on the hanging 
wall side of, and fairly close to, a large ast-west fault. Small 
seams 'of pyrite and chalcopyrite were encoüntër'ed, but no massive 
sulfide.


Area III (King Copper) 


Area III is about 2 miles southwest of Area I. The holes drilled 
did "not 'en'counte.r any massive sulfide. 


1/ Extracted from l'etter,October 3, 
1960, by Art Kinkle, USGS


.F. N. Murphy 
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Government' a Copy 


EXPLORATION CONTRACT 
SHASTA MINERALS AND CBE!vIICAL COMPAIY 


c..6o78. 


It is agreed this .16th	 day of	 May	 , 1961, 
between the United States of America, acting through the Department 
of the Interior, Office of Minerals Exploration, hereinafter called. 
the "Government," and. the Shasta Minerals and Chemical Company, 
hereinafter called the "Operator," that Exploration Contract No. 2113 
(0ME-6o78), dated June 10, 1960, hereinafter referred to as the 
"Contract" is further amended effective June 10, 1960, as follows: 


1. In EXRIBIT "A'1 of the Contract the first paragraph is re-
vised to read: 	 . 


"The object of this project is to explore for deposits of 
copper-zinc ore by means of drilling vertical holes from the 
surface. The holes shall be planned to penetrate the mid3.le 
unit of the Balaklala rhyolite formation of Devonian age WtL1th 


is the potential ore-bearing horizon in the project area. The 
holes may be drilled non-core to approximately the top of the 
inid.le unit and. shall then be core drilled through the potential 
ore -bearing zone." 


2. In EXEIIBIT "A", Estimated Costs of Project, Actual 
Category (1)_Indeendent Contracts (page 3 of EXHIBIT 11A"), the words 
"Diamond drilling are deleted. and replaced by "Core. and non-core 
drilling".


This amendment shall not be construed to increase the 
estimated cost of the Project, the aggregate amount which the Govern-
ment may be required to contribute,, the amount of any item expressly 
desiated as "maximum", nor the fixed unit cost of any item of work. 


T UNITED STATES OF AMERICA 


ct/0ffice of 
Minerals Exploration 


LT k	 _____ ______ 


Title President







r,.


May 15, 1961 


hasta Minerals and Chemical Company 
ON.E-607:8 


JUSTIFICATION FOR MENDNENT NO. 2 


eaSed or prior drilling, on lands adjacent to the project area, 
it was anticipated that the formations to be drilled were competent. 
However, the holes drilled under the contract to date encountered 
caving ground, hence, the Operator had to drill larger sized holes 
than anticipated so that they could be cased without reaming, or 
cemented and redrilled. To achieve this the Operator used rock-bit 
(non-core) drilling thrOugh the unconsolidated upper section of the 
holes. 


Since it is desirable to use non-core drilling at times because of 
the factors mentioned above, it is recommended that this amendment 
allowing non-core as well as core drilling be approved. 


F. N. Murphy
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'Government's Copy 


E)LORATION CONTRACT
SHASTA MINERALS AND CHEMICAL COMPANY 


0ME -6078 


AMENDMENT NO/i 


It is agreed this 	 .7th day of	 April	 , 1961, 
between the United States of America, acting through the Department 
of the Interior, Office of Minerals Exploration, hereinafter called 
the "Government," and the Shasta Minerals and Chemical Company, 
hereinafter called the "Operator," that Exploration Contract No. 2113 
(OME-6o78), dated June 10, 1960, is amended as follows: 


1. The date fixed in Article 1 of the contract for completion. 
of the work is extended from 12 months (June 10, 1961) to 19 months 
(January 10, 1962), from the date of the .contract. 


2. (a) Work under the contract shall be suspended during 
the period beginning October 26, 1960, and ending not later than 
June 1, 1961.


(b) The Government shall not contribute to any costs 
incurred by the Operator during the period of suspension nor to 
any costs of rehabilitation or repair which in its opinion would 
not have occurred if there had been no suspension of work. 


(c) The Operator at its own cost and expense, without 
contribution by the Government, during the period of suspension 
shall preserve and protect the project work and any property in 
which the Government has an interest. 


3 . The maximum period for royalty payments and the lien to 
secure the payment thereof provided for in the contract is increased 
from twelve (12) to thirteen (13) years from the, date of the contract. 


ti. . It is the essence of this contract that the work. be 
resumed before the termination of the period herein fixed for 
suspension, and be completed before the termination of the 
period herein fixed for completion, and if not so resumed and 
completed, in the manner required by the contract, the following 
provisions shall thereupon become effective: 


(a) The contract and all obligations of the parties 
thereunder, except as hereinafter otherwise provided, shall be 
and are hereby terminated, as follows:







V	 - 


..


(i) effective October 26, 1960, if the work has not 
been resumed on or before June 1, 1961. 


(ii) effective January 10, 1962, if the work is resumed 	 A 
by June 1, 1961, but is not completed by January 10, 1962. 


(b) The Government will contribute only to allowable costs 
incurred prior to the relevant date set forth in 1-i. (a) above. 


(c) The Operator shall promptly perform all winding up and 
settlement actions provided for in the contract, including the 
rendering of the final report and final account. 


(d) The Operator, as principal if the Operator is the producer, 
or as surety if the Operator is not the producer (for example, if 
the Operator either transfers or fails to retain its interest in 
the land), shall pay to the Government the royalty on production 
provided for in the contract, as amended herein, as if certification 
of possible production had been made, such certification being hereby 
waived by the Operator. In addition, all rights of the Government 
provided for in the contract with respect to a certification of 
possible production, percentage royalty and liens to secure 
payment thereof, reports (including preservation of Operatorts 
records), accounts, audits, and the right to recover any over-
payments are hereby preserved. 


(e) The Operator hereby releases and agrees to save the 
Government harmless from all claims or demands under or arising 
out of the contract, except as otherwise provided in this 
Pmendmnent No. 1. 


This amendment shall not be construed to increase the 
estimated total cost of the project, the aggregate amount which 
the Government may be required to contribute, the amount of any 
item expressly designated as ' tmaximum," nor the fixed unit cost 
of any item of work.


THE UNITED STPTES OF ANERICA 


Acting.Director,iOffice of 
Minerals Exploration 


SHASTA MINERALS AND	 ICAL COMPANY 


By 


Title - President
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Shasta Minerals and Chemical Company.
OME-6078 


JUSTIFICATION FOR ANENDNENT NO.1 


In a letter, dated March 6, 1961, to the Acting Field 'Officer, 
ONE, Region Ii, the Operator requested that the termination date 
of the contract be extended to ecemher 3.1, 1961. 


Justification for this extension is amply covered.in Mr. Gentry's 
memorandum of March 29, 1961, and the attached letter, dated 
March 6, 196.1, by the 'Operator; also, the Drilling Progress Report I 
for 1960, by J. B. Imswiler, mentioned inthë Operator's letter. 
(See report in Folder No. 3.) 


The writer has prepared the amendment requested. In addition, 
the proposed Amendment Np. 1 provides a recess period 'that should 
have been requested wh.en the drilling was stopped in October 1960, 
and a,;	 dcect4f4cat4on"is incorporated to protect the Govern-
ment's interest. 	 .	 S 


•< 	


' 'j 	 . ..-' 


It is reconended that this proposed Amendment No. .1 be approved. 


F. N... 'Murphy
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.Forni5O 
Feb. 1959 


flrct Nr'.


UNITED STATES OF AMERICA
DEPARTMENT OF TEE INTERIOR 


OFFICE OF NINERALS EXPLORATION 


EXPLORATION CONTRACT
(Long Form) 


Commodity	 Contract Nb.


Government's Copy 


County	 State 


oME-6078 Copper-Zinc	 14-23-090- 2113 Shasta	 California 
It is agreed. 1 0 JUN 1960	 , between the United States of America, acting through the 


(Date) 


Department of the Interior, Office of Minerals Exploration, hereinafter called the "Government," 


Shasta Minerals and Chemical Company, a Nevada corporation 


whose mailing address Is 1406 Walker Bank Buildinp, Salt Lake City, Utah	 , 
hereinafter called the "Operator., as follows: 


ARTICLE 1. Authority and scope. --(a) This contract, entered. into under the authority, of Public 
Law 701, 85th Cong., 2d. sess. (72 Stat. 700; 30 U.S.C.	 614.1 - 646), consists of this form, the 
attached Annex I (land description), Exhibit A (work and costs), and the maps and documents listed. 
The work is a search for new or unexplored depbsits of the commodity designated above. The Operator 
shall begin the work on or before July 30 i96o , and, subject to the provisions of Article 9 


(Dates 


and Exhibit A, shall either have completed the work within 12 . months from the date of the ocatract 


or shall have incurrédallowable costs (see Article 6)in a sum not less.than the total cost 'set forth 
in Exhibit A. 


(b) The total allowable cost of the work set forth in Exhibit A is $89 , 620 00. The Govern-
ment will contribute 50 percent of the allowabie costs as they are incurred, in a total sum nt in 


excess of $44,810.00 in accord.ance 'with the provisions of Articles 3, 11. , . 5, and 6 ._— ' ( osts incu,rred' 


means costs that have been paid or have become due and payable, or that the Government determines have 
become obligations. 


(c) Interest computation.--Simple interest computed annue l .j.t the rate o±'3__pe.rcent shall 


accrue from the dates Federal funds are made available until the period specified for payment of 
royalty expires, or until the amount of Federal funds contributed is fully repaid with interest. 


(d) The Operator shall not transfer or assign this contract or any right or obligation there-
under without the written consent of the Government. 


ARTICLE 2. Operator's rights in land.--(a) The. Operator represents and undertakes that Annex I 
correctly describes the land which is the subject of this contract and the nature of the Operator's 
right of property and possession' therein (whether as owner, lessee, or otherwise), and that such 
right, title, or interest is subject only to the following claims, liens, or encumbrances: 


iuitxi .Lu	 uu iuytij.ie uue trie ..*overnment unaer 
the terms of DMEA Contract Idm-E1006 (Docket DMEA-4092) 


(b) The Subordination Agreement of the holder of any claim, lien, or encumbrance listed above and 
(if the Operator does not hold the legal title) the lien agreement of any holder of the legal title.of 
the land (lessor, seller, optionor, etc.) . are attached as follows: 


Lien and Subordination Agreements of Walker Engineering Corporation







(c) The Operator shall prseren'd naiiita1ñ his	 inteiet in the 1nd Mills 
right to the possession thereof for the purposes of. this contract, and shall dévotè the land. and. all 
existing improvements, facilities, buildings, installations, and appurtenances to the purposes of this 
contract. The Operator shall neither' transfer, convey, nor surrender the land nor any right, title, 
or interest therein,' nor , permit nor suffer any claim, lien,, or encumbrance thereon, without, expressly 
referring to and pioviding in the instrument of conveyance, lien or encumbrance for the preservation 
of the Government's right to a royalty on production and liens for the payment thereof Two true 
copies.of such instrument shall be furnished to the Government. If the Government's rights to royalty 
as provided in Article 7 have been terminated, the provisions of this paragraph . (c)' shall become in-
applicable. 


ARTICLE 3. Performance of the 'work.-'-(a) Operator's responsibility.--The 'work shall be per-
formed diligently, efficiently,.in a workmanlike manner in accordance with good mining standards, and 
in compliance with State laws governing health, safety, and liability insurance covering employment. 
The Operator shall provide suitable and adequate equipment, facilities, materials, supplies, and labor, 
to complete the work' as specified in .Artcle 1(a). 


(b) Indpendent contracts.--To the'extent that the allowable costs are estimated in Exhibit A 
with express reference to'performance'by independent contractors' on a unit-price basis (such. as per 
foot of drilling, per foot of drifting, per hour of bulldozer operations); the work may be so per-
formed (see Article 6(a),' Category (i)). Any such independent contract shall refer to some specific 
and identifiable part of the work, and shall be subject to all of the pertinent terms and conditions 
o± this exploration contract; but the Government' shall not 'be considered a party thereto, and its 
rights under .thjs cotract, including the right to terminate its contributions, shall not be affected - 
thereby. Rega±dles of'the provisions of any such independent contract, the Government will partici-
pate in payments to the independent contractor only as to work performed in accordance with the 
provisions of this exploration contract, and only to the extent that the Government deems the unit 
prices for the work under the independent contract to be reasonable. 	 .	 .	 . ,' 


(). Government may inspect. --The Operator shall consult with and inform 'the Government on all 
phases of the work as it progresses. The Government may enter at all reasonable times to inspect 
the work under the contract and production operations during the.period that royalty is payable to 
the Government. The Operator shall provide the Government with all reasonable means of access for 
such inspections. 


ARTICLE 14. Contribution by the. Government.--,(a) --The Government will make its contribution on 
the basis of the monthly vouchers referzed to'in Article 5(b), but all payments by the Government are 
provisional only, subject to audit. Until the account betweenthe Operator and the Government is 
finally audited and settled and the Operator's final report has been received ', the Government may 
withhold such sums as are necessary to protect Its interests.' The Government may make payments fbr 
the account of the Operator directly to 'independent contractors and suppliers rather than to the 
Operator. 


ARTICLE 5. Reports, acèóuits, udiá	 ertorshallkep"suitable 
records and accounts O' the work performed and of any production in which the Government may have an 
interest; and shall peserve those with respect to work performed for at leás three years after final 
payment by the Government, and those with respect to production for at least three years after any 
obligation to pay royalties to the Government has termirated. The Government may .lpspect ,and audit 
said, records and aácount at any time, 'ei 'ther b-itself 'or by a dertif led 'public aã'countarit. The 
Comptroller General of the United States or his representative, until the expiration of said three-
year periods, shall have access to and the' right to examine all pertinent books, documents, papers, 
and records of the Operator. If work under this contract is carried on in conjunction with any other 
operations, or if labor, supervision, services, materials, supplies, equipment, 'facilities, or other 
requirements for carrying on the work are also used in connection with other operations, the costs 
shall be segregated and accounted for on a basis and by methods and accounts that are satisfactory 
to and approved.bythe Goyerninent.	 '	 '	 , ':	 .	 . 


(b) 'Month]r rèports.'--The Operator shall provide the Government wlth five copies of monthly 
reports in three sections as follows: 	 . ' 


(1) Operator's bnthly Voucher claiming costs for work performed; 
(2) Operator's Progress Report showing the nuniber of units of the various types of work 


performed; and	 ' . 
(3) a narrative report of the work perfOrmed during the reporting period, including 


adequate engineering-geological maps or sketches, drill hole , logs and locations, and assay 
reports on samples taken concurrently with advance -in mineralized ground. 


(Forms for reporting under '(1) and' (2) abOve iil1 be provided by the Government.) 


2 


:	 :	 -	
-., I







'1 
(c) Final report.--tlpon cothpletion of the work or termination of the Government's obligation to 


contribute to costs, the Operator shall furnish the Government with five copies of a final report (in 
addition to the final monthly report). This' final report shall include a geological and engineering 
evaluation bf the results of the work performed under the contract with an estimate of the ore reserves 
resulting from such work, complete assay data, adequate geological and engineering maps or sketches, 
and a summary of the work performed and. the related costs. 


(d) Report of sales.--The Operator shall provide the Government with suitable accounting and 
documentary evidence covering all production to 'which 'the'Government's royalty relates, suchas copies 
of smelter or concentrator settlement sheets and certified aócounts of production and s ,ale or other 
disposition of production. 


(e) Compliance with requirements.--If the Government determines that any of the Operator's re-
ports, records, or accounts are insufficient or incomplete, or if the Operator fails to make them, the 
Government may procure the preparation or completion of the same with suitable attachments as an ex-
pense of the work to which the Operator shall contribute. The Government may withhold approval and 
aynent of any vouchers' relating to insufficient or 'inkomplete reports, records, or accounts. 


ARTICLE 6. Costs.--(a) Allowable costs.--The allowable costs of the work to which the Government 
will contribute are limited to: 


(1) the necessary, reasonable, and direct actual costs that are estimated in Exhibit A by 
categories as specified in this article; and 


(2) fixed costs for units of work to be performed (per foot, per hour, etc.) agreed upon in 
lIeu of actual costs and set forth in Exhibit A. 


The Government will not contribute to costs under any category o' subcategory omitted from the 
estimate of costs in Exhibit A. Any excess over any estimaie hich'is inu.Ieated as the maximum of any 
category, subcategory, o item, either as to requirement or related cost; any excess over a fixed unit 
cost; and any excess over the total allowable cost of the work are not allowable. The Operator shall 
incur such excesses for his own account without contribution by the Government, but the Operator is not 
obligated to incur more than his agreed percentage of the total allowable cost of the work.. 


Any category or subcategory or element thereof not designated as a maximum in this article or in 
Exhibit A may be exceeded, provided that the total allowable cost of the work, which is' a maximum, is 
not exceede&. 


CATEGORY (l)--flIDPENDEr COIITRACTS.--(See Article 3(b). The total of this category and the aver-
age unit cost estimated for each type of work to be performed under an independent contract are maximums. 


CATEGORY (2)--PERSONAL SERVICES. 
Subcategory (a)--Supervision and Technical Services--All elements of this 'subcategory (number 


of supervisors, technicians, outside consultants, periods of employment, rates of pay, and total) are 
maximums. • . 


Subcategory (b)--Labor. 


CATEGORY (3)--OPERATING MATERIALS MID SUPPLIES.--Includes such items as drill bits and steel, explo-
sives, fuel, pipe, power, timber, rail, and small tools costing less than $50 each. 


CATEGORY ( 1 )--OPERATING EQUIPMENT. 	 . 
Subcategory (a?--Rental. --The number of each rented item J mine cars, 1 truc7, the rate of rental jlOO per month, $5 per hou!7, and. the total of this subcategory are maximums. 
Subcategory (b)--Purchases.--The total of this subcategory is a maximum. 
Subcategory (c)--Depreciation. --All elements of this subcategory (time periods, rate of depre-


ciation, and subcategory. total) are maximums. 


CATEGORY (5)--INITIAL REHABILITATION MID REPAIRS.--Costs of items listed under this category include 
all requirements, such as labor, materials and supplies, and supervision at a rate not higher thaii 
provided f'oin Ctegory (2), and shall not be duplicated under any other category. The total of this 
category is a maximum. 


Subcategory (a)--Initial' rehabilitation and repairs Of existing buildings, fixtures, and in-
.stallations (exclusive of mine workings).--The total of this subcategory is a maximum. 


Subcategory '(b)--Initial rehabilitation and repairs of operating equipment. --The total of this 
subc'ategory is a maximum. 


CATEGORY (6)--NEW BUILDINGS, , FIXTURES, MID INSTALLATIONS (EXCLUSIVE OF MThE WORKINGS) . --Costs of 
items listed under this category include all requirements, such as labor, materials and supplies, and 
supervision at a rate not higher than provided for ,in Category (2), and shall nOt be duplicated under 
any other category. • The total of this category is a maximum. 
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CATEGORY (7)--NISCELLMIEOUS. --Includes requirements and costs that do not fall within any of the 
first six categories, such as repairs other than initial and maintenance, of operating equipment, an-j 
aly-tical work, prints, and other reproductions, accounting, Operator's share of payroll taxes, 
liability insurance covering employment, travel, and communications. 


(b) Nonallowable costs.--The Government will not contribute to the following costs: 
(1) Costs of the land, such as rental, depreciation, depletion, or other costs of acquiring, 


owning, or holding possession; 
(2) Indirect costs, such as general overhead, corporate' .management, interest, taxes (other 


than payroll and sales taxes), insurance (other than liability insurance covering employment), 
damages to persons, damages to property (other than necessary repairs' or replacements of equip-
ment or other property used In the work); 


(3) Previous work performed or costs incurred before the date' of this contract; and 
(I4 ) Deferred payments.--Any costs incurred by the Operator under any rental-purchase agree-


ment, installment-purchase agreement, or any 'agreement for the purchase of goods under the 
provisions of wMch payment of the full purchase price is deferred more than 90 days from the 
delivery of the goods, unless the purchase agreement is approved by the Government in writing. 
(c) Reductions in costs.--The Operator shall account for and give the Government' credit for any 


incidentali benefits, credits, or money received In the ordinary course of business in prosecuting the 
work (as by salvage or sale of materials or equipment, furnishing of room or board, furnishing of power 
or services to third persons; rebates o'r discounts on purchases, etc.), in the same ratio in which the 
Government contributes to costs; and such amounts shall be treated as a reduction' in costs incurred so 
that they are available for use within the limit of the original total cost. This provision does not 
apply to receipts from production which are subject to the Government's royalty under the provisions 
of Article 7. 


ARTICLE 7 . Repayment by Operator. --(a) Certification. --If the Government. considers that mineral 
or metal production from' the land covered by the contract may be possible as a result of the explora-
tion work, it shall so certify in writing to the Operator at any time not later than six months after 
a sufficient final report and. final accounting (see Article 5) . have been furnished. 


(b) Royalty on production.--The Operator, whether or not the producer (for example, if the Opera-
tor either transfers or does not retain his interest in the land), shall pay to the G<vernment a 
royalty on all minerals and metals mined or produced from the land as follows: 


(1) irrespective of any certification of possible production--from the date of the contract 
'until the lapse of the time. within which the Government may issue such certification or. until the 
total net amount contributed by the Government is fully repaid with interest, whichever occurs 
first; or	 .	 .	 . 


(2) if the Government issues' a certification of possible production--for a period of ten 
years from the date of the contract, or until the total net amount contributed by the Government 
is fully repaid with interest, whichever occurs first. (S,ee Article '16.)	 •..., . 
(c) Payment of royalty.--(l) The Government's royalty shall be five percent of the 
gross proceeds (including any bonuses, premiums, allowances, or other benefits) from the production 
sold, in the form sold (ore, concentrate, metal, or equivalent), at the point of delivery (the 
f.o.b. point); except, that charges of.the buyer arising in the regular course'of business and 
shown as deductions on the buyer's settlement sheets (such as treatment processes performed by 
the buyer, sampling nd assaying to determine the value of the production sold, arid freight payable 
by the buyer to a carrier (not the Operator)), shall be allowed as deductions in arriving at the 
"gross proceeds' t as that term is used herein. No costs of the Operator are deductible in arriving 
at the "gross proceeds" as that term is here used. 


The term "treatment processes" means those processes (such as milling, concentrating, smelting, 
refining, or equivalent, but excluding fabricating or manufacturing) applied to the crude' ore or 
other production after it is extracted from'the ground to put it into a commercially marketable form. 


(2) The Government's royalty shall be computed and paid currently upon eaáh, lot sold, held, or 
used In integrated operatIons, as the case may be. 	 ' 
(ci) Unsold production. --If any production (ore, concentrate, metal, or equivalent), after the 'lapse 


of six months from the date the ore was extracted from the ground,, remains neither sold nor used by the 
Operator in integrated manufacturing or fabricating operations (for Instance, if ' it is stockpiled), the 
Government, at its option, as long .as it so remains, may require the computation and payment of its 
royalty on the value of such production in the form (ore, concentrate, metal, or equivalent) it is in 
when the Government elects to require computation. and payment. If any production is used by the 
Operator in integrated manufacturing or fabricating operations before the Government makes its election, 
the Government's royalty on such production shall be computed on the value thereof in the form in which 
and at the time it is so' used. ' "Value" as, here used means 'what is or would be gross income froi mining 
operations for percentage' depldtion purposes in . Federal income tax determination or the market value, 
whichever is greater. 	 '
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() Lien for payment.--To secure the payment of royalty (see Article 7(b)), the Operator 
hereby grants to the Government a lien upon his interest in the land and upon' any Droduction of 
minerals and metals therefrom until the royalty claim is extinguished by lapse oi t.me or is fully 
paid.


(f) Notice to purchasers.--The Operator shall give notice of the Government's claim for royalty 
to any purchaser of the production, and shall authorize and direct such purchaser to pay the royalty 
directly to the Government and to furnish the Government with copies of the settlement sheets. If 
the records of any production and sales or other.disposition of production, whether .the production is 
by the Operator or by others, are not made available to the Government, the amount of the royalty may 
be estimated by the Government, and this estimate shall be final and binding upon the Operator. 


(g) No obligation to prodiice.--Nothing in this contract shall be construed as imposing any ob-
ligation on the Operator or the Operator's successor in interest to engage in any production 
operations. 


(h) Government not obligated to buy. --Nothing in this contract shall be construed as imposing 
any obligation on the Government to purchase any minerals and metals mined or prothiced from the land. 


ARTICLE 8. Interests in, purchased property. --(a) Title and ownership. --All costs under this con-
tract shall be incurred by the Operator ir the Operator's own name and for the Operator's own account; 
but any property acquired to the cost of which the Government contributes shall belong to the Operator 
and the Government jointly in proportion to their respective contributions although title thereto 
shall be taken in the name of the Operator. 


(b) Preservation of property. --Until the final disposal of any property in which the Government 
has , interest, the Operator shall preserve and protect same for the best interest of the Government, 
and any reasonable and necessary cost thereof will be treated as an allowable cost of the exploration. 
After the completion of the work, termination of the Government's obligation to contribute, or when 
such property is not being used for the work, the Operator shall not use it elsewhere without the 
written consent of the Government and without paying a reasonable rental to be fixed by the Govern-
ment for its proportionate interest. 


(c) Diposal of'property.--Upon the completion of the work, termination of the Government's 
obligation to contribute to costs, or when the property is no longer needed for the work, the Opera-
tor shall promptly dispose of salable or salvageable property in which the Government has a interest 
for the joint account of the Government and the Operator, either by return to the vendor, sale to 
others, 'purchase by the Operator, or sale or transfer to the-Government at a price at least as high 
as could be obtained from others, unless the Government in writing waives its interest in any such 
property. Without advance approval of the sales price by the Government, the Operator shall not sell 
at any price any item of property that cost more than $500, and shall not sell at less than 25 percent 
of the purchase price any item of property that cost $500 or less. The Government, in lieu of approv-
ing the sales price for any such item, may itself purchase the item at the best price which the 
Operator is able to obtain or offers. Property remaining upon any termination of the work shall be 
considered in groups or categories (such as drill steel, explosives, pipe, or rail), and if the 
original cost of the remaining unexpended portion of any such group or category is less than $50, the 
Government waives its interest therein. , If necessary to' accomplIsh the disposal of any item, the 
Operator shall dismantle and sever it from the land, the cost thereof to be treated as a cost of the 
exploration 


(d) Default of the Operator re disposal. --If within 90 days after the completion of the work, 
termination of the Government's obligation to contribute to costs, or after the property is no 
longer needed for the work, the Operator has failed to sell or otherwise liquidate or dispose of any 
property in which the Government has' an interest, the Government, at any time prior to final settle-
ment under the contract, may: 


(1) in writing extend the time within which the Operator must dispose of or liquidate the 
propertr;


(2) by written notice to the Operator, place upon such property what it determines to be a 
fair.valuation thereof, not in excess of the cost less 1.66 percent per month from the date 
such property was purchased under this contract to the termination of said 90-day period; and 
such property shall thereupon be considered and accounted for' as having been purchased by the 
Operator at the valuation so fixed by the Government; and 


(3) enter and take possession of such property wherever it may be found, and remove and 
dispose of it for the joint account of the parties. 


ARTICLE 9 . Termination of the Government's obligations. --(a) If the Government determines 
that operations at any time have failed to achieve anticipated results and further work is not 
justified, the Government may give the Operator written notice thereof, and thereupon: 


(1) the Government shall be free of all obligation to contribute to costs not then incurred 
other than such as may be allowable under the provisions of the contract as necessary and inci-
dental to final accounting and reporting; and 


(2) the Operator shall be free of all obligation to prosecute the work other than such , as 
may be necessary and incidental to final accounting and reporting. 
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(b) If the Government , detrinines,that 'the Operator is in default under the terms of the contract, 
the Government may give the Operator written notice of such default with a specification of reasOnable 
time within which the default must be cured; and if the Operator fails to cure such default as required, 
thereupon:


(i) the Uovernment shall be relieved 'of 'all obligation to contribute to costs not incurred 
when the notice was given, other than such as may be allowable by the provisions of the contract as 
necessary and' incidental to final accounting and reporting; and 


(2) the Operator shall be free of all obligation to prosecute the work other than such as may 
be necessary and incidental to final accounting and reporting. 	 / 


The Government rnay'aLso avail itself of any other remedy the law may orovide for breach of contract, 
including he right to rescind the contract and to demand repayment of all moneys contributed by the 
Government under the contract. 


('&j' The giving o± 'any not±cè by the iovernment imder the proviions of thi'Article 9 shall not 
affect the Government's rights as provided 'for in the contract with respect to royalty and liens to 
secure the payment thereof, and such rights shall be fully preserved. 


(a) The determinations of the Government are subject to appeal under Article 13. 


ARTICLE 10. Notices to be given by the Government may be delivered to the Operator, or may be 
sent by certified mail addressed to the Operator at his mailing address stated in this contract. If 
mailed, notices are deemed to have been delivered five days after the, date of mailing. 


ARTICLE II. Officials not to benefit.--No member of or delegate to Congress or resident comniis-
sioner shall be admitted to any 'share or part' of this contract or'to any benefit that may arise 
therefrom; but this provision shall not be construed to extend to this contract if made with a corpora-
tion for its general benefit.	 '	 ' 


ARTICLE 12. Nondiscrimination.--Inconnectioii with the performance of work under this contract', 
the Operator agrees .not tO discriminate against any employee or applicant for employment because of 
race, religion, color, or national origin. The aforesaid provision shall include, but not be limited 
to, the following: employment, upgrading, demotion, or transfer; recruitment or recruitment advertis-
ing; layoff or termination; rates of pay or other forms of compensation; and selection for training,-
including apprenticeship. The Operator , agrees to post hereafter in conspicuous places, available for 
employees and applicants for employment, notices to be provided by the Government setting forth the 
provisions of the nondiscrimination clause. 


The Operator further agrees to insert the foregoing provision in all subcontracts hereunder, except 
subcontracts for standard commercial supplies or raw materials. 


ARTICLE 13. Disputes.--Any dispute arising under this contract which is not disposed of by agree-
ment shall be decided by the Director, Office of Minerals Exploration, who shall reduce his decision 
to writing and. mail or otherwise furnish a copy thereof to the Operator. The'decision of the Director, 
Office of Minerals Exploration,shall be final and cqnclusive unless, within 30 days from the date of 
receipt of such copy, the Operator mails or otherwise, furnishes to the Director, Office ,of Minerals 
Exploration,a written appeal addressed to the Secretary. The decision of the Secretary or his duly 
authorized representative for the determination of such appeals shall be final and conclusive unless 
determined by a court of competent jurisdiction to have been fraudulent, 'or capricious, or arbitrary, 
or so grossly erroneous as necessarily to imply bad faith or not supported by substantial evidence. 


The term "Director, Office' of. Minerals Exploration," as used herein includes his duly authorized 
representative. 


ARTICLE 14. Eight-Hour Law of 1912--Overtime compensation. --This contract, to the extent that it 
is of a character specified in the Eight-Hour Law of 1912, as amended (40 U. S. Code 324-326) and is 
not covered by the Walsh-Healey Public Contracts Act (41 U. S. Code 35-45), is subject to the follow-
ing provisions and exceptions of said Eight-Hour Law of 1912, as amended, and to all other provisions 
and exceptions of said'Láw: 	 '	 ' '	 ' - 


No laborer or mechanic doing ,any part of the 'work contemplated by this contract, in the employ of 
the Operator or any independent contractor contracting for any part of said work contenTplated, 
shall be requird or permitted to work more than eight hours in 'any one calendar day upon such work, 
except upon the condition that compensation is paid to such laborer or mechanic In accordance with 
the provisions of this clause. The wages of'every laborer and mechanic employed by the Operator or 
any independent contractor engaged in the performance of this contract shall be computed on a basic 
day rate of eight hours per day; and. work in excess of eight hours per day is permitted only upon 
the condition that every such laborer and mechanic shall be compensated for all hours worked in 
excess of, eight hours per day at'not less thafl' one and one-half times the basic rate of pay. For 
each violation of the requirements of this clause a penalty of-f l ye dollars shall be imposed for 
each laborer or mechanic for every 'calendar' day" in which such employee is required or permitted to 
labor more than eight hours upon said work without receiving compensation computed in accordance 
with this clause, and. all penalties thus imposed shall be withheld for the use and, benefit of 


•	
the Government.	
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ARTICLE 15. Copeland. (Anti-Kickback) Act--Nonrebate of wages. --The regulations of the Secretary 
of Labor applicable to contractors and subcontractors (29 CFR, Part 3), made pursuant to the Copeland 
Act, as amended ( i U. S. C. 276c) and to aid in the enforcement of the Anti-Kickback Act (18 U. S. C. 
871i. ) are made a part of this contract by reference. The Operator will comply with these regulations 
and any amendments or modifications thereof and will be responsible for the submission of affidavits 
required of independent contractors thereunder. The foregoing shall apply except as the Secretary 
of Labor may specifically provide for reasonable limitations, variations, tolerances, and exempt s 


ARTICLE 16. Changes and added provisions.--
ADP'd . SOLRfY. 


In Article 7(b)(2) of the Contract the period of ten (10) years 


for repayment' of the Government's percentage royalty on production 


is changed to twelve (12) years0 


Executed in quintuplicte the day end year first above written. 


TilE UNITED STATES OF AMERICA 


SHASTA MINERALS A _____ 


By	


COMPANY


ector,' 
'Title	 President	 Minerals Exploration 


I,	 Nancy C. Hardman	 , certify that I am the 
(Name 


Assistant	 secretary of the corporation named as Operator herein; that 


K. L. Stoker	 , who signed this contract on behalf of the Operator, was then 


President	 of said corporation; that said contract was duly signed for 
(Title) 


an. in behalf of said corporation by authority of its governing body, and is within the scope of its 


corporate powers.


	


J	 rc0RP0RATE 


	


6'	 L-SEAL 
7


twr.-r*,p. SEC.. WASH.. Dc.523,
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EXPLORATION CONTRACT
SHASTA MINERALS AND CHEMICAL COMPANY


ONE -6078 


ANNEX I 


The land, including all rights pertaining thereto, 
referred to in Article 2 of the Contract consists of 48 un-
patented and patented mining claims in Shasta County, 
California. The locations of the claims with reference to 
township, range, and section lines are shown in yellow color 
on the map entitled, tt Property Map of the Shasta Copper Belt 
Shasta County, California - - - Drawn by R.L. Quint, Feb. 18, 
l96O, attached hereto and made part hereof. 


Recording data of the claims as listed in the Office 
of the County Recorder, Shasta County, California, are as 
follows:


Patented Claims Owned By The Operator 


Survey No. Claim Name 	 Section Township Range 


3>3	 Mountain Side
	


12	 33N	 6w 


Leased	 The Qperator 


The Operator holds the following claims under the 
terms of a Lease and Option, dated July 1, 1956, granted by 
Walker Engineering Corporation, and recorded in Book 501, pages 
447 through 472 , Shasta County Records, Redding, California: 


Patented Claims 


Survey No. Claim Name


3446 El Monte V 
3446 Fortune / 
3446 Balaklalai 


4144
'I 


Luc1j Boy V 


14144 Big Chief/ 
4144 
4144


McKinley V 
Ruby 1	 v 


4144 Garnet V 


4144 Pony V 


4lk4 Iron Cap/ 
4144 Copley v


Section Townshi Rang 


12 33N 6w 
12 33N 6w 
7) 33N) 


12) 33N) 6w 
7 33N 5W 
7 33N 5W 
7 33N 5W 
7 33N 5W 
7 33N 5W 
7 33N 5W 


7-18 33N •5W 
7-18 33N 5W







. 


Survey No. Claim Name	 Section Township Range 


4144 Cold Spring-' 7-18 33N 5W 
12-13 33N 6w 


4144 McKenzie 7 33N 5W 
12-13 33N 6w 


4144 Sunny South 18 33N 5W 
13 33N 6w 


4144 Frozen North V 18 33N SW 
4l45 B1ainet' 12-13 33N 6w 
4145 A1ta 12-13 33N 6w 
14.145 Bryan 12-13 33N 6w 
4226 Good Medicine 12 33N 6w 
3937 Sheep Spring - 24 33N 6w 
3937 "99" -- 24 33N 6w 
3937 Colorado 23-24 33N 6w 
3937 Interview k 23 33N 6w 
3937 Robin V - 23 33N 6w 
3937 Mascot V 23-24 33N 6w 
3937 Marlin V 24 33N 6w 
3937 Columbia 24 33N 6w 
3937 Montana - 24-25 33N 6w 
3937 Boston Copper— 24-25 33N 6w 
3937 Comet b-' 24 33N 6W 
3937 SunshIne 24 33N 6w 
3937 Bones


V
24 33N 6w 


5595 
5595


Dome 
Big Buck 7


23-26 
23-24-26


33N 
33N


6w 
6w 


5595 Blue JayV 23-24-25-26 33N 6w 
5597 Lawson Butte 24-25 33N 6w 
5597 Poker " 24-25 33N 6w 
5597 "44" / 24-25 33N 6w 


Unpatented Claims in sees. 23 and 2T. 33 N., R. 6w. 


Name Date Recorded Book Page 


Gap No. 1 < 7/2/56 498 266 
Gap No. 2 / 


"
" 
"


498 268 
Gap NO. 3 498 270 
Gap No. 4 " " 498 272 
Gap No. 5 / 


6 "
1/7/57 
7/2/56


i8 
24.98


96 
276 Gap No. 


Gap No. 7 / " 498 278 
Gap No. 8 /


/
" 498 280 


Gap No. 12 1/7/57 518 100


A Lien and Subordination Agreements, dated February 14, 
1960, covering the above-listed leased claims and executed by 
Woodville J. Walker and Belle T. Walker, president and secretary, 
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respectively, of the Walker Engineering Corporation, is attached 
hereto and made part hereof. 


SPECIAL AGREEMENT CONCERNING LAND 


1. In the event the Operator or any, subsidiary 
thereof (whether wholly owned or otherwise), at any time during 
the period expiring twelve years from the date of this Contract, 
acquires any interest, title, or equity (exclusive of agreements 
to explore, purchase, or acquire leases) in or with respect to 
any land, including minerals therein, situated within 1500 feet 
of the land described in this Contract, it is agreed that such 
land shall thereupon become subject to the provisions of this 
Contract, and the parties hereto shall promptly execute amend-
ments to this Contract listing such land as land included in 


\ this Contract.


2. The claims listed in Annex I under Survey Nos. 
34 146, 41Ll.4 4145 and l4226are subordinated under the 


/'terms of Contract No. Idm-El006 (Docket No. DMEA-4092) and a 
/ certification of discovery or development was issued on 
7 June 6, 1960. Such certification shall remain in effect 


whether or not certification of possible production from said 
claims is issued as a result of the explorati,Qn work under this 
Contract.


A 
1LI2.
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GOVERNMENT USE ONLY 
Uperc-cor 


Jk 


Docket No. 
OME —	 - 


Contract No. 
1123O9O	 2113 


Contract Date
1 0 JUN 19C 


Form 52	 ID STAS 
Jan. 1959	 , ;., DEPARTMENT OF THE INTERIOR 


OFFICE OF MINERALS EXPLORATION 


LIEN AND SUBORDINIOAGBEEMENTSV 


To the United States of America: 


	


That certain land in the County of 	 Shasta	 , State of California _, 


described	 in_aLease andOption Agreementsdated the	 day of July. 1956. 


and___recorded__in___Book_501___atpage__447,Shasta___CountyRecords,_Redding,___ California,  


'betweenWã1ké___Effginè érjig_Càrprationand_-Shasta:'Minera1s ..-&.- ChemicalCompany 


.................................................................s.',-. .............. 
.__ CiW'';...••.:-;'.•-	 __________:___..	 .	 ..-
hereinafter called the "land", is the subject of a proposed exploration contract, hereinafter called 
the "Contract"; béfrëèn 1he United 'Statés'of America,. hereinaf-ter;caIlèd,,the"G ye'nejit" and. 


....... .SHASTA-M1NERAIS--& -CHEMICAL 'COMPANY ....... :	 _...-
hereinafter_called_the_"Operator"._In_consideration_for_and_as_an_inducement_to_the_Government_execut- - 
ing the Contract, the undersigned: 


1. (a) Beingthe,owner _ofaninterestinthe,land, hereby grants to the Government a lien 


..


tiofi all df' 	 and interest in the .land 'and upon 	 of minerals therefrom t
secure 'the payment to the Government of the royalty on production provided. for by the Contract, and 
agrees if the Operator' s interest should be surrendered -or.. terminated -at any time prior to--the expira-
tion of the rights of the United States under said Contract to pay royalty to the Government according 
to the terms of said Contract; or 	 "	 , 


b) Béiñg _theholderofa_claim,___lien.;or_encumbranceagains€ __thèland, herebr áut5ordinates 
his claim, lien, or encumbrance in or against the land and in any production therefrom to the rigts of 
the Government unde.r the Contract with respect to royalty. on production. and. lien-s to secure s.me.r./ 


2. Undertakes and agrees that property in which the Government may' acquire an interest or 
ëjiity underthe 'Contract may be dismantled, 'severed' from 'the land; and 'removed as may be provided in 
the Contract; and the Government's interest and equity in such property shall be prior and superior to 
any adverse right or claim of the undersigned. 	 '.	 .	 .	 .,	 .. 


3. Rep.resens and. undertakes that there is no claim, lien, or encumbrance upon the under-
ighèd" right...titlé claim, or interest "in'or. against' the landother. than the. f011owing:. (If "none" 
insert the word "none". 'Donot_leaveblank.) '


	 /	 . . 


J (390) 
DMEA Contract Idin.-E 803.	 DMEA Contract 4092, din-.E 1006 


no other liens	 ' :	
- .. . ,,.	 ' 


	


-	 '	 .	 ''	 ,-	 -	 .'	 '	 - 


j Production from the land is not required, and in the absence of production there Is no obligation to 
pay royalty to: -the Government.	 -	 '-'' 


the legal description of the land, or Ib) strike out the words "as follows" and 
insert: .-"in a' iLease ..Lr -con-tract.,; deed, or o.ther- documen/ dated-.-'__..-'--, and recorded in 


• - Book	 -_, Page;,. official. records of -said' county"-'. - If'(b)---is, -used', theboOk and page of 
recordation must be inserted above. If the space provided is Insufficient, use an Annex and refer 


-	 .-U.-	 ' .	 ' 


	


/In;eft name exactly ::t appears in the Application 	 Form O 


Subparag±aph I('-a -does riot apply to -te -holder of a-claim, lien; or encumbrance.
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\	 \ 


•


	


	
11.. Undertakes and. agrees (a) neither to coit any act nor assert any claim in conflict 


with the provisions of this Agreement; and. (b) to give advance notice of the Government's rights 
under this agreement to any subsequent transferee, mortgagee, encumbrancer, or lessee of any of the 


--underaigned's right, title, claim, or interest in or against the land or any production therefrom, 
• urnishing the Government with two true copies of such notice; and 


5. Consents to all amendments (including an agreement of termination) and assignments of 
-the Contract without notice thereof, and. un.ertakes and agrees that this agreement shall extend and 
e,pply thereto.


6. Added provisions	 none	 (State "None" or "See Annex No. 	 ".) 


Dated this 14 dày of	 February	 , l9Q. 


	


-	 3225_Sunset_ Drive 	 _•-( Street)


(Seal) Redding 1_California _______(State) 
Woodville J('alker, Pres.


3225_SunsetDrive	 _______(Street) 


(2f'_.-..i;_ 5/4L't-' (Seal) Redding,California State 


Belle T. Walker, Secty	 - 
______________________________________________(Street) 


(City &)


	


(Seal)	 (State 


____________________________________________(Street) 


(City &)


	


(Seal)	 •(State. ) 


_________________________________________(Street) 


(	 0 	 (City&) 


_________________________________________(Seal)_(State ) 


______________________________________________(Street) 
(City &) 


-•	 __(Seal)	 S 	 (State ) 


i, BelleT. Walker ,certify that I am the Secretary 


	


(Name)	 (Title—Secretary, etc.) 


of the corporation named herein; thaMoQdville _J.Walker	 _, who signed this agreement 
(Name) 


wasthen President ___".: • _of saId corporation; thatsaid agreement á'dtly signed for and 
(Title—Pres., Vice-Pres., etc.) 


In behalf of saidcorporatfonby authority'ofits governing body, and was.ithin the cope ofitr. 
corporate powers.


WAL}R ENGINEERING C0RP0RATI0N 


2/14/60	 (Corporate Seal)
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•	 EXPLORATION CONTRACT 
SHASTA• MINERALS AND CHEMICAL COMPANY 


OME-6o78 


EXHIBIT "A" 


The object of this 
deposits of Copper-zinc ore 
Ical holes from the surface. 
penetrate the middle unit of 
of Devonian age which is the 
in the project area,


project is to explore for 
by means of. core drilling vert-
The holes shall be planned to 
the Balakiala rhyo.lite formation 
potential ore-bearing horizon 


General Provisions 


The drill holes shall penetrate at least 100 feet 
beneath the impermeable tuff beds or upper unit of the 
Balaklala rhyolite. It is estimated that the maximum depth 
of the holes will average about Ll50 feet in Areas 1 and 2, 
and about 350 feet in Area 3. 


Sections of core showing significant mineralization 
shall be split; the Operator shall have one-half analyzed 
chemically for its copper and zinc content; the other half 
shall be stored with the non-mineralized core in boxes 
properly Identified as to hole number and with markers placed 
In the core sections to indicate the depth represented. No 
core sample shall represent a hole Interval greater than 
five feet. The stored core is for Government Inspection and 
possible use. With previous Government approval, the 
Operator may dispose of the stored core. 


The drill core shall be logged geologically by the 
Operator. Records of such]ogging, together with the assay 
certificates of the core samples, shall be submitted with the 
Operator's monthly progress report, which shall also include 
maps or sketches showing the location and geologic cross 
section of hOles completed during the reporting period, 


All holes shall be completed at not less than AX 
standard core size. The Government shall not contribute to 
the cost of an incomplete hole, to one drilled closer than 
100 feet to the outer boundaries of the project area, nor to 
one that bottoms less than 150 feet from any other hole 
drilled under this contract.







I 
A D-6, TD-l )4, or equivalent dozer unit of any 


other make shall be used in preparing access roads and drill 
sites.


The Operator shall employ a competent supervisor 
to direct the work and such technical services as may be 
required to complete the project in a satisfactory manner. 


The location, direction, and extent of all the 
project work are subject to Government approval. 


Description of the Work 


The approximate locations of the holes and the 
areas to be explored by diamond drilling are shown on the 
map described in the first paragraph of Annex I of this 
contract.


Area 1 lies in the southwest quarter of sec. 7, 
T. 33 N,, R. 5 W.; 


Area 2 is adjacent to Area 1, and lies in the 
southeast quarter of sec. 12,.T. 33 N,,, R. 6 W,,; and 


Area 3 lies in the west :e.ritrai.. part of sec. 21i 
and the east-central part of sec. 23, T. 33 N., R. 6 W. 


The work shall start in Area 1 and consists of 
drilling a maximum of 13 holes, aggregating rot. more than 
5,850 feet of drilling, in two fence lines about 300 feet. 
apart with holes spaced at intervals of approximately 300 
feet on each fence. Holes on one fence shall be staggered 
to be ppposite the gaps in the other fence as shown on the 
map referred to above. 


In the event initial drilling In Area 1 indicates 
that the area is geologically unfavorable for ore deposits, 
then, with prior Government approval, the remaining drill 
footage may be used to explore Area 2 by drilling holes at 
the approximate locations shown on the map referred to above, 
or at other locations mutually agreed upon by the Operator 
and the Government; the total footage drilled shall not 
exceed 5,850 feet in Areas 1 and 2. 


With prior Government approval, Area 3 will be 
explored by drilling a maximum of 13 holes, aggregating not 
more than Lt,550 feet of drilling. The holes shall be drilled 
at locations shown on the map referred to above, or at other 
locations in Area 3 mutually agreed upon by the Operator and 
the Government to be more favorable geologically.







Estimated Costs of Project 


Actual Costs 


Category (1) Independent Contracts 


Bulldozing access roads and drill 
sites, 100 hours © $15. 00/hr e $ 1,500.00 


Diamond drilling, 10,400 feet 
© $7.90/ft. 82,160.00 


Category (3) 0erating Materials and 
Supplies -None except--


Cardboard core boxes, 1,040 
© $1.00/box 1,040.00 


Category (7) Miscellaneous - None 
except--


Chemical analyses for copper and 
zinc content of 160samples © 
$1 .50/sample 240 .00 


Fixed Unit Costs 


Incidental allowance	 J for each 
foot of drilling completed,


4,680.00 10,400 feet © $0.45/ft 


Total Estimated Cost of Project $89,620.00 


Government Participation © 50% $44,810.00


t Includes all costs whatsoever that are not included in the. 
estimates for Category (1) Independent Contracts, and is 
in lieu of all other costs,.süch as supervision, technical 
services, transportation, etc., which would otherwise be 
allowable under Categories (2) through (7) of the contract, 
except core boxes and chemical analyses. 	 . 
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O4E-6O78	 Revision: 


Introduction: 


Several meetings have been held between members of the OME field 


team and the applicant's representative to discuss the application for a loan. 


Discussions of exploration possibilities for specific areas have been held, on 


the ground, 4th Arthur Kinkel and John Albers, the authors (4th Wayne Hall) 


of the U S G S Professional Paper that describes the district, 


The applicant has agreed to revise the lô.an application to exclude 


areas that may possibly be construed as development targets and toiexclude from 


the application 9ch expenditures for detailed geological work as are not directly 


connected with the exploration program, 


result of the discussions with Mr. Albers and Mr Kinel, three 


areas that, combine all of the known geologically favorable conditions and that 


include the additional geological conditions that are believed to be favorable, 


have been selected as exploration targets. None of the areas has previously been 


explored and none is adjacent to any former mine. 


The revision will apply to Section 2 - Applicant's Rights in Land,, 


Section 5 - Exploration Work, and Section 7 - Estimate of Costs. 


2. APPLICANTtS RIGHTS IN LAND (a) 


Since the application for a loan was filed, Shasta Minerals and 


Chemical Company has acquired additional property in the di5trict, through 


execution of a lease agreement covering the following described properties: 


Parcel 1: Barrasca Placer Claim, situated in Section 22, T 33 N, 


R 6 W, patented 9-19-03, and recorded in Book 7 of Patents, page 373, Shasta 


County Records, and embracing the following described land: WI of NE, 


SE of NE; SI of NE of NE; NW of NE of NE: SE of SE of NW,







flH•	 •
2.	 pplicant's Rights in Land, cont, 


Pace1 2: SE of Section 22, T 33 N, R 6 W, patent for which is 


recorddd in Book 6 of Patents, page 143, Shasta County Records. 


Parcel 3: The following patented mining claims, Survey 5419, patented 


l-17--23, recorded in Book 2 of Official Records, page 333, and embracing Platonia, 


Patagonia,Ansonja No. 2, Chalcosa No. 1, Northern, Corona, Roumania, ngolia,. 


•


	


	 California, Latonia, Chalcosa No, 2, Fraction, Combination, Cuprite, Columbia, 


American and Chelsea, in Sections 14, 15 and 23, T 33 N, R 6 W. 


- Parcel 4: The following patented mining claims, Survey 5436, patented 
11-16-22, recorded in Book 2 of Offical -ecords, page 3l, and embracing Southern, 


/ 
Red Hill, Eastern, Central and Black, all located in Section 23, T 33 N, R 6 W, 


Parcel 5: The following patented mining claims, Survey 542, patented 


2-24-25, and recorded in Book 2 of Offical Records, page 322, and embracing Eva, 


Jessie, Six Point, Carrie Alice and Diamond Fraction, in Sections 14 and 23, T 33 N, 
R 6 w,


Parcel 6: The following patented mining claims, Survey 5441, patented 


5-9-22 arid recorded in Book 2 of Offical Records, page 3 27, and embracing Lone 


Hand, Little Daisy, Oak, Ivy, Omega, Queen Copper No, 2, Gold Dollar, Great Nellie 


and Glory, located in Sections 13 and 24, T 33 N,R 6W. 


Parcel 7: The following patented mining claims, Survey 5442, patented 


3-1-23 and recorded in Book 2 of Official Records, page 314, and embracing Last 


Piece, Milo Ffaction, Triangle and Carlie, located in Section 13, T 33 N, B 6 W. 


Revision:


The application provided that all of the property owned or controlled 


by the applicant would be subject to Government royalty and liens. Shasta 


.	


Minerals and Chemical Company does not have a subordination agreement with the 


•


	


	 owners of the properties described above, These properties, under present 


conditions, would not be subject to Government royalty and liens,







•	 . 


3.,	 2. 4pplicant t s Rights in Ind ., cont 


In view of the greatly restricted areas proposed for exploration, it 


is desirable to subordinate only that part of the property covering the areas 


to be explored. 


Area 1 and Area 2 (subsequently defined and described in Section 5) 


are covred by the following patented mining claims: 


Parcel 1: Part of the McKinley group, Survey 4144, patented 7-28-05, 


and recorded in Book 9of Patents, page 456, as follows: McKenzie, McKinley, 


Ruby, Garnet, Iron Cap, Pony, Cold Spring, and Copley. 


Parcel 2: Part of the Blenheim group, Survey 4145, patented 4-3-05, 


recorded in Book 9 of Patents, page 298, as follows: Bryan, A1t, and Blame, 


Parcel 3: Part of the Balaklala group, Survey 3446, patented 5-18-01, 


recorded in Book 7 of Patents, page 107, as follows: Fortune, El Monte and Balaklala, 


Parcel 4: Good Medicine claim, Survey 4226, patented 4-19-05, recorded 


in Book 9 of Patents, page 322. 


The above described claims are shown on the property map on page 4, 


which also shows the locations of the drill holes in the tio areas. 


Examination of the property map shows a strip of open ground lying 


just northeast of Area 1. This strip has been withdrawn from mineral entry as 


a power site withdrawal. The applicant is investigating the best procedure to 


be followed in acquiring this property, either on a lease basis or by location 


after it has been restored to the Public Domain, 


All, of the properties described in Area 1 and Area 2, above, are 


subject to the lien described under DMEA 4092, Iin-E 1006, in the application. 


Area 3 lies in the west- central part of Section 24 and in the east-


central part of Section 23, T 33 N, R 6 W, as shown on the property map on page 


5, which also shows the locations of the proposed holes. The area is
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Area 1 and Area 2 


Proposed drill holes ar indicated as solid circles0	 Area 1, which lies 
in the southwest quarter of Section 7, T 33 N, R 5 sit, has the first priority0 
Area 2, lying in the southeast quart€r of Section 12, T 33 N, R 6 N, is 
recoinended as an alternate to Area 10 


Cl'ims colored yellow have been 3ubordinated by the owners0 Claims colored 
gron ire owned by the spplicant, Shasta Minerals and Chemical Company0 
Uncolored areas in Section 7 are open land that has been withdrawn from 
minra1 entry0







I' 


r-	 / 


5.


,	 r	 ; 
\	 (


' 


-------\-- - 
e -


:
9 


\\ 8^ 


T%\ \t


'
'-


PROPERTY MAP 


AREA 3 


Proposed drill holes are shown in soliJ black circles0 


Claims subordinated by the owners are colored yellow The 
open angle of ground between the Sheep Spring claim and 
th Gap No0 I claim has been located by the operator, but 


staking ha not been completed and the claim location not 
yet recorded0 
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•	 2. 4pplicant's Rights in Land, cont. 


covered by the following unpatented and patented mining claims: 


Parcel 5: Part of the Gap group of unpatented mining claims, 


location notices for which are recorded in Book 498, pages 266, 268, 270, 


272, 276, and 278, as follows: Gap No, 1, Gap No. 2, Gap No. 3, Gap No. 4, 


Gap No. 6, and Gap No. 7. 


	


• 	 Parcel	 6: Part of the Lawson Butte group, Survey 3937, patented 


9-08--06, recorded in Volume 11 of Patents, pages 79-9l, as follows: Interview, 


Robin, Mascot, Marlin, Montana, Columbia, Sheep Spring, "99", and Colorado. 


None of the claims included in Parcel 5 and Parcel 6 are subject 


to any liens.


5. EXPLORATION WRK (a) 


Revision:


The work proposed under Section 5 of the application is not included 


in this revision, instead of the areas proposed in the application, areas 


1, 2 and 3 are proposed. 


	


Area 1:	 Area 1 lies in the southwest quarter of Section 7, 


T 33 N, It 5 W, as shown on the geological map on page 7. 


	


Area 2:	 Area 2 is immediately adjacent to Area 1, lying in the 


southeast quarter of Section 12, T 33 N, It 6 W, as shown on the geological map 


on page 7,


	


Area 3:	 Area 3 lies in the west-central part of Section 24 and 


the east-central part of Section 23, T 33 N, It 6 W, as shown on the geological 


map on page 8. 


As the areas proposed in this revision are not adjacent to known 


mines, the evaluation of geological controls as a guide to ore is critical, 


In discussing the areas with Mr. Kinkel and Mr. Albers, it is emphasized that 


the larger ore bodies of the district occur on the northern side of
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5. Exploration Work (a), cont, 


E-NE striking, northward dipping faults. Mr. Alber's mapping in the French 


Gulch quadrangle to the west indicates the importance of faulting of this 


type.as an ore control and it seems reasonable to use his experience in this 


area to emphasize the importance of similarly striking and dipping faults in 


the West Shasta Copper-Zinc District. For this reason, areas have been 


selected that combine other known geological favorable conditions with prox-


imity to pre-mineral easterly striking faults. 


Mr, Albers has made the interesting suggestion that conditions for 


ore deposition may have been particularly good where the favorable rock types 


are dipping toward the presumed feeder faults. 


The areas considered, therefore, combine the known favorable features 


for ore localization, na'uely, existence of the favorable rock types in the 


middle Balakiala formation, cover of upper Balaklala rhyolite (although of 


sufficient thinness that drilling depths will not be excessive), .broad 


basin shaped structures adjacent to an easterly striking fault, and widespread 


alteration that is believed related to metallization. 


As the average width of ore bodies mined in the district is about 


one hundred and fifty feet, a pattern has been selected that will reduce the 


hazard of missing objectives of this size. The holes have been laid out on 


parallel lines 300 feet apart, with the holes on 300 foot centers, with the 


holes in one row staggered to be opposite the gaps in the other row, Two rows 


of holes have been laid out for each area. The locations of the proposed holes 


are shown on both the property and geological maps. 


The applicant proposes to do detailed geological mapping in the 


areas being explored. This work, coupled with logging of drill cores as 


the holes are drilled, will probably result in considerable modification of 


the location of the holes and may also substantially modify the shape of the







.	 I 
10.


5. ELxploration Work (a))cont, 


drill pattern. The applicant proposes that final location of individual 


drill holes, within the areas, be subject to mutual approval of the OME 


represntative and the applicant's engineer. It is believed desirable 


to keep the program as flexible as possible. 


Area 1 lies on the north side of an easterly striking noithward 


dipping fault. The area is bounded on the west by a northerly striking 


easterly dipping fault, so that the block is in the "1gwali of two 


pre-rnineral faults. Alteration has been intense in the block and the 


former presence of considerabe pyrite as stringers and veinlets is 


evidenced by gossan. 


The average depth to the ore horizon just below the upper Balak-


lala rhyolite is estimated to be 450 feet, so that a total of 5,50 feet 


of drilling will be required to complete the program proposed for this 


areas


Area 2 is suggested as an alternate to Area 1, and work is not 


proposed inhis area unless results of initial drilling in Area 1 indicate 


that the geological inferences upon which the program are based are incorrect, 


Area 2 lies west of the northerly striking fault that forms the west boundary 


of Area 1, but is otherwise similqr. In the event that initial drilling in 


Area 1 is disapointing, then it is proposed to divert the remaining drilling 


funds to Area 2. Holes in Area 2 would have an average depth of about 550 feet. 


Area 3 lies on the north side of an easterly striking northerly 


dipping fault. Alteration has been intense in the block. The cover of upper 


Balaklala rhyolite is thin in this area and it is likely that the average depth 


of holes to be drilled will be about 350 feet. Thirteen holes are proposed 


so that 4,500 feet of drilling would be required. However, the canyon of







0	 H 
II,


5. Exploration Work, cont. 


Spring Creek, which lies just west of the area, permits detailed mapping 


and determination of the detailed stratigraphic column in this area, and it 


should be possible to use this information as a control on the depth of drilling, 


Costs:	 Area 1. 


Diamond Drilling:	
/ 


5,50 feet © $9.60 per foot:	 $56,160.00 
,400 feet of drillroads & sites © l0:	 40.00 
55. 'core boxes @ $1.00:	 55.00 


Engineering xpense: 


Vertical and horizontal control:	 600.00


Geological Expense: 


logging core: One day per hole:	 468O0 
Drill inspection and direct supervision: 	 1,440.00-


Supervision: 


Six m&nths © 4 days per month:	 2,400,00


Miscellaneous:
6fl 


Car expense, six months basis:	 727.20 


$63,220.20 


Note: The time for completion of the program in this area is 
estimated to be six months. 	 - 


Area 2. 


No separate cost estimate will be submitted for Area 2. In the event 
th that work is terminated in Area 1 and activities transferred to 


Area 2, then the preparatory expense will be for the account of 
the applicant,


Area 3. 


Diamond Drillin 


4,550 feet © $9.60 per foot:	 $43,680.00 
6,000 feet of drill roads and sites © l0: 	 600.00 
455 core boxes @ $1.00:	 455.00 


Engineering Expense: 


Verical and horizontal control:	 500,00
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5. Eçploration Work, cont. 
w


Geological Expense: 


logging core:
	


$ 360.00 
Drill inspection and direct supervision:
	


1,000.00 


Supervision: 
Four months © 4 days per month:
	


1,600,00 


fl	 Miscellaneous: 


Car expense, four months basis:


$48, 679 


$63, 220 20 
679. 80 


$111,900.00 


7. ESTIMATE OF COSTS 


Revision:


Costs of preparing roads and drill sites have been changed from 


30	 per foot to l0	 per foot because of the ease of access of the areas 


being considered. 


Costs of core boxes have been?estjmated at $1.00 each instead of 


$1.25.


Items difficult to estimate, such as assaying charges, have been 


H
omitted


Other items are based on cost estimates submitted with the original 


• application.


C0MPL!TI0N DATE 


If a contract is approved and executed prior to August 1, 1960, 


so that we have the advantage of three months of the current drilling season, 


then both areas can be drilled and the project completed prior to 	 ecember 1, 


g 1961,
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UNITED STATES


DEPARTMENT OF THE INTERIOF 
OFFICE OF MINERALS EXPLORATION 


555 Battery Street 
San Francisco 11, C.lifornia


OFFICiAL FILE COPY 
O.M.E. 


RECEIVED MAR 10 1960 
- DATE	 :s	 CO 
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V 
Memorandum 


To:	 Operating Committee, ONE, Washington, D. C. 


From:	 Executive Officer, ONE Field Team,'Region II 


Subject: Shasta Minerals and Chemical Company, 11 1.06 Walker Bank 
Building, Salt Lake City 1, Utah 


Forwarded under separate cover, in two separate packages, are three 
copies of a new application for Government financial assistance-from - 
the subject company dated February 25, 1960 and received on March 7, 
1960. This first package also contains "Report on Geologic Field Work 
in the West Shasta Copper-Zinc District during the Summer of 1957, by 
Evans B. Mayo". 


The second package contains two copies of "U. S. Geological Survey 
Professional Paper 285". 


Additional documents pertinent to the application and herewith en-
closed are: 


1. Letter of transmittal dated February 29, 1960 from the applicant. 


2. Three copies of letter dated March 14., 1960 from the Walker 
Engineering Co., Redding, California, addressed to the Executive 
Officer, ONE Field Team, Region II. 


F. Diet ich 


Attacbents 


Copy to:	 H. K. Stager, U.S.G.S. 
ONE File	 -







ICIAL FiLE. COP. R.	 ITNUT 3-4B06 


fi'v	 10 1960 
TrTMriAL 
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/ii 


tL L	 - 
(__.	 -. __Lf


.REETWoDo 5-2575 
V.J.WALKER,MGR. 


/2


WALKER ENGINEERING CORPOR 
MINE EXPLORATION PROGRAMS 


BOX 257
REDDINE, CALIFORNIA 


Ml. oh 4, 1960 


Mr. V. F. Dietrich, Excutiye officer 
O M E Field Team, egion U 
.555 Batter .. Strict 
Sa ?rancisco, California 


Dear r. Dietrich: 


Under separate cover. Z have eet you five copies of M 
Application for Financial Assistance in Minerals I xploration, for 
th. account of Shuts Uietals & Chemical Company, 1406 Walker flank 
Bi1ding, Salt Lake cit7, Utah. The application has been prepared 
for thje compan7 by Walker iigina.ring Corporation, 


Coneiderab,e difficulty was expex enoed in preparing the 
application in the torn required by MM Form 40. Much of the 
difficulty arose from the desire of Shasta tiinerals & Chemical Company 
to include several areas to be explored in the one application. 
Ditaflid discussion of the geological features of each area was awid'. 
.4 by reference to the authoritative publication, U S G S Professional 
Paper 285.	 .	 . 


CopjØe of Prcfssejomai Paper 28$, and of a private report 
by Dr. 1vana Lkayo, wire sent to your office by Shasta Minerals & Chamu 
1cal Company. Copies of prior reports by R. . Walker and H. L Rcctabtry 
are &l*eady on. file in your office 


field ierk indicates tht the detailed geological feat wee of the district can bejndicated by adequatmapping, Structurally 
favorable areas Can thus be determined. No alteration ormetalliestion 
hae yet been shon to be specifically 4iagnoetc of or. occurrence. 
Succ.safu). exploration of the district requires a greater use of 
intsneivs geological studies, including both mapping and petrographic 
methde.


I hope that you Will find the application in good.form and 
that it will reoive speedy consi4er*tiO b7 your office. 


Very truly yours, 


Cc K. L. Stoker, Pree. 	 waf. Walker 
Shasta tnerls & Cheai4al Co 
1406 Walker Bank Building 
Salt laIce City, Utah	 . 


cory
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SHASTA Mineräl$ &. Chemical COMPANY 	 :, 


1406 WALKER BAPIe*? 


	


SALT LAKE CITY 1 UTAH	 OFFICIAL FILE COPY 
OME 


	


February 29, 1960	 RECEIVEC MAR 10 1960 


DATE I It 
'I	 - 


Mr. W. P. Dietrich 
Executive Officer, OME X(egion II	 ___ 
420 CUstom House 
555 Battery Street; 
San Francisco 11, California 


Re: OME Application 
SHASTA MINERALS , CHEMICAL Co. 


Dear' Mr. Dxetr'ich: 


The accompan3ing reports by Dr. Evans B. Mayo 


and two Professional Papers #285, are to accompany the







MME Form 40	 •BUdet Bureau No. 42—R1368 
Dec. 1958	 UNITED STATES	 Approval expires Dec. 31, 1963 


DEPARTMENT OF THE INTERIOR 
OFFICE OF MINERALS EXPLORATION 


APPLICATION FOR FINANCIAL ASSISTANCE IN MINERALS EXPLORATION 


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


NAME OF APPLICANT (Full legal name and mailing address as they should	 APPLICANT DO NOT USE THIS BLOCK appear on contract if one is executed.)


DOCKET NUMBER 
Sha,ta Minerals & Chemical Company	 p It/i E - O 7 140Walker Bank Building 
Salt Lake City,. Utah	 DATE RECEIVED 


REGION 


DIVISION CODE 


_____________________	 .500 
BUSINESS ORGANIZATION LIST CORPORATE OFFICERS OR PARTNERS HERE, IF APPLICABLE 


(Check one)	 NAME	 ADDRESS	 TITLE 


1652 Blame Avenue, .S.L.C,, Utah(Pres.) 
.186.0 E. Medow Dr., .S.L.C., Utah_Dfretor);. 
Paul,. Idaho (Vice Pres.) 
1466 South 10th East, S. L 4, C., Utah (Director) 
2847 Dearborn .Ave. S. L,, C., Utah 


(Secretary-Treasurer) 


PROPERTY
	


LOCATION 
NAME	 COUNTY	 STATE 


ESTIMATED COST OF PROJECT
	


Shasta County, California 
$ 300, 000. .00


GENERAL INSTRUCTIONS 


K. L. Stoker 
INDIVIDUAL
	


Roy Cowley 
CORPORATION
	


Harper Hunaker 
P ART NERSHIP
	


John. .De Young 
OTHER (Specify)
	


Herman Randall 


E IN WHICH FIRM IS 


Nevada 
NERAL(S) FOR WHICH YOU WISH TO EXPLORE 


Copper and Zinc 


Before filling out this application please read the OME 
Regulations for Obtaining Federal Assistance in Financing 
Explorations for Mineral Reserves (30 CFR Chap. III). To 
assure prompt action, your application must provide all 
applicable material and information specified on the back 
of this application form. Avoid unnecessary correspondence 
and delays by submitting complete and accurate information. 
Please submit four copies of this application and all accom-
panying papers except as otherwise noted. Place your name 
and address on each sheet. Each item of information, maps, 
and reports required as a part of this application is described 
on the back of this form. Identify each attached statement 
by the item number to which it applies. If an item does not 
apply to your application, show the item number on your state-
ment and after it write "not applicable." Maps or sketches


should be used to supplement narrative descriptions of the 
property location and boundaries in item 2, existing mine 
workings and geology in item 3, and the proposed exploration 
work in item 5. When this information is not too complex, 
all of it may be shown on one map or sketch. . All documents 
and other attachment submitted as a part of this application, 
except those in item 3(g) which you mark to be returned, 
become the property of • the Government and will not be re-
turned to the applicant. Send . true copies, not originals, of 
leases, contracts, and other documents which are an essen-
tial part of yàur business records. File this application 
with the Office of. Minerals Exploration, Department of the 
lnterioy, Washington 25, D. C., or with the nearest OME 
Field Office. 


CERTIFICATION 


The undersigned, whether as an individual, corporate officer, 
partner, or otherwise, both in his own behalf and acting 
for the applicant, certifies that the information set forth 
in this form and accompanying papers is correct and com-


February 25, 196.0 
DATED


plete, to the best of his knowledge and belief, and that 
he would not ordinarily undertake the proposed exploration 
under current conditions and circumstances at his sole 
expense. 


SHASTA MINERALS ,flCHEMI AL COMPANY 


Prsidc'nt
TITLE 


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







INFORMATION REQUIRED WITH THIS APPLICATION 


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


eding the filing of this application to obtain credit from 
ur bank of account and at least one other banking institu-


ion or other private source of credit. Such evidence shall 
include true copies :of corresohdence 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 eon-
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 oi the landand state book and 
page number and official place where recorded. 


(b) State the legal descriptiót (section, township, and 
range; metes and bounds; patent number of claims) of the 
land updn 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, 
includi.pg anended 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 provide copies of letters of refusal. 


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


all mining or exploration operations which you 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 ayailble. 


(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 deposit (vein, bedded, 
etc.).


(f) State your reasons for expecting to find ore, and if 
you have sampled the area you propose to 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 vhich 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. 	 ' 


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


individual footages and sizes of openings 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 
orto 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 
onstruction' 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 eacheading 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 as per foot of drilling, per foot of drifting, per 
hour of bulldozer operations, or per , 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) Operating materials and supplies. - List items of mate-
rial and supplies , giving quantity aid cost of each. Include 
under this heading' ówer, water, and fuel, and' 'units of equip-
ment and tools' costing less than'$50 each. - 	 . . t.5 - 


(d) Operating equipment. List items of equipment and tools 
costing $50 or-more per unit. Give specifications and ,i:ndicate 
how è'ach item is to be acquiied—i.e.', rèi4ted: purclad 5r'"-
provided by. the -applicant. If rented or purChased,p state the 
estimated rental "or purchase price. If furnished by "the Cppli-
cant, state condition and present fair market value. 


(e) Initial rehabilitation and repairs. Describe the type and 
the cost of initial.rehabiitation 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. 


(0 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. :CNote—The Government 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 the work)J


ItUP'. SEC.. WASH... D.C. 	 'O399
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SHASTA Minerals & Chemical COMPANY 


1406 WALKER BANK BLDG. 


SALT LAKE CITY 1, UTAH 


February 25, 1960 


/ 
United States Department of the Interior 
Office of'Minerals Exploration 
Washington, D.C.


Re: Application for financial assistance 
in Minerals Exploration 


Gent lenien: 


Pursuant to Public Law 85-701 (7.2 Stat. 700; 30 USC 41), we are 
pleased to enclose the following documents: 


1. True copies of correspondence addressed . to theZions First 
National Bank and the Continental Bank Trust Company of 
this city. 


2. True copies of correspondence 'received from these two 
banks, rejecting the requested loans. 


3. Copies of Form 40, Application for Financial Assistance 
in Minerals Exploration.. 


As you will note by the application and. the'enclosed letters,. the 
company hasestimated the cost of exploratory work on its property 
holdings in, Sh.as.t.a. County, California, in the amount of approxi-
mately $300,0O.Q.00. .01 this 'amount one-half has already been 


, subscribed to by present stockholders of the company who wiJ buy 
a maximum of $l50,Q9.00 ortk of stock of the company. Accordingly, 
in connection with our application with your agency, we wish to 


\ respectfully infortn you that as of this writing we are able to 
furnish our portion of the costs of 'exploration work, a.s requir.e.d 
by item 1 (c) of your Form 40. 


Concerning th,e requested list of names and addresses of affiliated 
companies or organizations, this is to inform you that the company 
is not_affiliated in any manner, contractually or otherwise with 
any othe.r company. 


Your help in expediting the processing of'this application .wi1l'.be 
greatly" appreciated.


SHAST4 MINERALS CHEMICAL COMPANY 


By
President
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I, JOHN KOONTZ, the duly. elected, qualified and acting Secretary 


of State of' the State of Nevada,-do he'ieby certify that the annexed 


is a true, full and correct transcript of 


.'i	 C.	 ':3 


s: . s'r :	 c p 1J	 fLUT 'OTPANY1INC., 
a	 .2c)rj'or 


aiid 


c'T1,.	 .	 ''IT	 ",\ " ''	 -	 ' L	 L	 l'Li)	 ,.,	 .	 , 


with 


SHISTA TINi[LS	 (iLiiCL COMPANY, _' —.---._-J_. 
uitO	 V Vi	 O )Od J Ofl 


as the same appears on file and Of record in this . department. 


7	 IN WiTNESS WHEREOF, I have heevuo set ray hand 
\and affixed the Great Sea' of State, at my office 


,; Con Cüy. Nevada, thi 	 J I	 day
A.D.95? 


I 
/ -'2 


/ //	 rirg ,f
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WHEREAS, the Utah corporation represents that to the best of 
its information and belief ;it has good and valid title, e*cept as 


against the United States of America, in and to the patented and un-. 


patented mining claims and interests in unpatented mining claims, in 


minerals leases, in royalties, capital tock, personal property and 


Other property, all as mo*'e particularly set forth in Echibit "A" 


annexed hereto and fully iade a part her'eof, subject, hoiever to 1imi-. 


tations as set forth in said Exhi.bit "A"; and 


WHEREAS, the Utah corporation represent8 that as of the date 


hereof it has cash in excess of $23,854466 which sum is sufficient to 


pay and discharge all of its outstaliding liax1Iti,s otker' than roya'ty 


interests covering mining claims and interests in mineral leases owned 


by the Utah corporation described in Exhibit "A", and leave a net balance 


of not less than $23,000.00; and 


WHLRA$, the Nevada corporation will have as of the date of 


this Agreement, no outstanding liabilities, and 


WHEREAS, the Board of Directors of each of the constittient 


corporations, in consideration of the mutual agreements of said eorpora.. 


tions set forth herein, deem it adrisable ani generally to the welfare 
of said corporations and their respective stockholders that the Utah 
and Nevada corporations be merged, under and pursuant to the terms and 


conditions hereinafter set forth, the corporate existence of the Nevada 


corporation to be continued under and pursuant to the laws of the State 


of Nevada and to be governed by the Laws of the State of Nevada7, 


NOW, THEREFORE, each of the constituent corporations, by and 


between their respective Boards of Directors, in consideration of the 


premises and of the agreements, promises, covenants, grants and provi-


sions herein contained, have agreed and do hereby agree with each other 


subject to the adoption Of this Agreement of Merger by' the respective 


stockholders of each of said corporations and subject to the conditions 


hereinafter set forth, that the Utah corporation me*'ge itSelf into the 


Nevada sorporation, and Ukewise that the Nevada corporation be merged 


into the Utah corporation pursuant to the appropriate laws and statutes 


•	 :.	 •















provisions or. iis ftgremen or ?ler.ger, ana in açcoraance witn tnis
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of the constituent coz'poiations, shall be vested in the surviving 


corporation, and all property rights, privileges, powers and franchises, 


and all and every other interest shall be thereafter as effectually the 


property of the surviving corporatinn as they were of the constituent 


corporations, and the title to any real or personal property whether 


by deed or otherwise, vested in any of the constituent eorportions, 


shell not rever1 or be in any way impaired by reason of this Merger, 


provided, however, that all rights of creditors and all liens upon the 


propertr of the consti.tuent corporations shall be preserved unimpaired, 


limited in lien to property affected by such liens at the time when this 


Agreeiaent of Merger shall become effective, and aLl debts, liabilities 


and duties of the constituent corporations shall thenceforth attach to 


the surviving corporation and may be enforced against it to the same 


extent as if said debts, liabilities (including liabilities to dissent... 


ing shareholders of those constituent corporations which consummate the 


Merger contemplated hereby) and duties had been incurred or contracted 


by the urviving corporation. 


If at any time the surviving corporation shall deem or be ad 


vised that any further aasignnients, as5u!'ances in law, or other acts or 


instruntents are necessary or desirable to vest or confirm in the sur-


viving corporation the title to any property or rights of any of the 


constituent corporations, the constituent corporations and their proper 


officers and directors shall and will execute and deliver all proper 


instruniertts and do all such acts and things as may be necessary or proper 


to vest or confirm title to such property in the surviving corporation, 


and otherwise to carry out the purposes of this Agreement of Merger, 


provided, however, that this sub-paragraph shall not be construed as 


requiring any warranty of title or the conveyance of any right, title 


or interest in any such property and rights except that which is owned 


by the constituent corporations, respectively. 


6. Each of the constituent cotporations, by and through its 


board of directors, agrees to separately hold on or before September 20th, 


1956, in accordance wi1h the applicable laws of the States of Utah and



































































SHASTA Minerals & Chemical COMPANY 
1406 WALKER BANK BLDG. 


SALT LAKE CITY 1. UTAH 


February 1, 1960 


[S


Continental Bank & Trust Company" 
200 South Main Street 
Salt Lake City, Jtah 


Gentlemen: 


For the last five years it has been our privilege to 
have had your bank handle all of our banking needs. During 
this time we have at all times maintained a satisfactory bank 
balance and have always been punctual in the discharge of our 
debts and obligations. X sincerely trust that during this 
period of time you have found our relations to be above reproach 
and our credit reputation to be outstanding. 


As you perhaps know, our company has extensive copper 
zinc ore properties in the Shasta County, California area. 
During the past several years we have done considerable explora 
tory work in this area. Immediately prior to this time we were 
aøsociated with the Phelps.Dodge Corporation in the mutual 
development of these properties. During this time we became 
genuinely enthusiastic over the ore possibilities existing on 
our properties. We are now determined to continue our exploration 
and, if the results prove favorable, we have proposed a public 
offering of' our securities for the purpose of raising sufficient 
money to place these properties in production. 


On the basis of our exploration to date, we feel that our 
program has reached the stage where interim funds could be 
obtained through local banking channels. Accordingly we are 
writing to inquire as to the extent of financial help that we 
might be able to realize from nego#iationa with your bank. We 
seek a maximum loan of up to $150,000.00, We desire to jacili 
tate this type of loan on a banking credit arrangement whereby 
interest would commence to accrue upon the use of the funds, We 
propose that the loan extend for a maximum term of seven years, 
with quarterly epayments commencing eighteen months after the 
loan is facilitated. 


We propose that the funds be allocated approximately in 
the following manner:
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THE CONTINENTAL BANK AND TRUST CowANY 


SALT LAJE CITY 10, UTAh 


February 24, 1960 


Sha,s ta Minerals & Chemical Company 
1406 Walker: Bank Building 
Salt Lake City 11, Utah	 S 


Gentlemen: 


Thank you for your letter o . 'ebruary 1, 1960, wherein application is made 
for a loan up to $ 150, 000. 00, for the purpose of continuing exploration work on 
your proper ties in Shasta County, California 


From what we have been told, we wish. to congratulate you for the degree 
of success you have enjoyed in your operation thus far. Your association with 
our bank has at all times been maintained at a high level We have enjoyed the 
privileg of handling your banking needs, during which time. you have maintained 
satisfactory bank balances and have handled your account to our entire satisfaction. 


We regret to advise you that after some deliberatiOn it is necessary for us 
to decline your application for the loan under the category of being too speculative 
in nature at this time. We also feel that it would be difficult to properly, service 


the loan in as much as the properties are located in California 


May we suggest that this type of financing need could be best facilitated through 
a public offering of securities or possibly through facilities offered by the United 
States Dep3rtment of Interior, under its Minerals Experation Program. 	 / 


We regret that wecannot be of greater service to you, however, we appreciate 
your patronage and hope that we may continue to enjoy your association over 
the years to come.	 5


Very truly yours,


*' 5 


Earl S. Evenson 
Assistant Cashier	


5 


ci 0: 
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SHASTA Minerals & Chemical COMPANY 
1406 WALKER BANK BLDG 


	


K!/)	
SALT LAKE CITY I UTAH 


February 1, 396O 


Zions ?irt National 
Salt Lake City, Utah 


Gentlemen: 


As yu perhaps know, our company has extensive oopper. 
zinc ore properties in the Shasta County, Caltfonia area. 
During the past several years we have done considerable explora' 
tour work in this area. Xmmediate1r pri.oz' to this time we wore 
associated with the Phelps-Dodge Corporation in the mutual 
development of' these properties. During this time we became 
genuinely enthusiastic over the ore possibilities existing on 
our properties. We are now determined to continue our exploration 
and, if' the results prove favorable, we have proposed a public 
offering of' our securities for the purpose of raising sufficient 
money to place these properties in production. 


On the basis of our exploration to date, we feel that our 
program has reached the stage where interim funds could be 
obtained through local banking channels. Accordingly, we are 
writing to inquire Sa to the extent of financial help that we 
might be able to realize from negotiations with your bank. We 
seek a maximum loan of up to $l^0,000,00. We desire to facili-
tate this type of loan on a banking credit arrangement whereby 
interest would commence to accrue upon the use of the funds. We 
propose that the loan extend for a maximum term of seven years, 
with quarterly repayments commencing eighteen months after the 
loan is facilitated. 


We propose that the funds be allocated approximately in 
the following manner: 


1. Core Drilling	 $ 100,000.00 
2. Geology	 10,000.00 
3. Preparation Drill Sites	 10,000.00 
4. Engineering Supervision	 l2,0O0,O0 
5. Core Bldgs., Core Boxes, 


Core Analysis	 4,000.00 
6. Misc. Expenses4tanagement, 


Office, etc.	 ___________ 


Total	 110
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ZIONS 


•	 FIRST NATIONAL BANK 
ESTADLTSUEO 1890 


'ZIONS sAvINGs:0FFIcE 
SALT LAKE CITY, UTAH


February 24, 1960 


Shasta Minerals & Chemical Co., Inc. 
1406 Walker Bank Building 
Salt Lake City 11, Utah 


Gentlemen:


This will refer to 'your letter of February 1, 1960, wherein 
you inquire as to the extent of financial help our bank might be able 
to extend to your company in connection with the continuation of 
exploration work on your properties in Shasta County, California. 


We wish to congratulate 'you for the degree of success you are 
enjoying in your operations thus' far. We only regret that as a banking 
institution we cannot join with 'you in financing your future program. 
As you can appreciate, at present our .loan funds are limited' and of 
necessity we are confining our mortgage lending to less speculative: 
properties; and it would be most difficult to qualify this type of 
loan to confo with the relations and limitations placed upon us 
as a national bank. 


We do not wish to unfairly judge your company; your associa-
tions with our bank have at all times been maintained at a high level. 
Nevertheless, we would be required to place"your company under the 
category as being too speculative in nature at this time, thus preclud-
ing our bank from extending a loan of this nature to you. 


We would suggest that this type of financing need could best 
be facilitated through the public offering of securities or possibly 
through the facilities afforded by the United States Department of 
Interior, uzider their minerals exploration program. 


We are sorry that we cannot be of greater assistance to you. 
We wish you to realize, however, that we do appreciate 'your patronage 
and hope that we may continue to enjoy your association over the 'years 
to come.


rul::s, 


Ass stant Vice President 


ep
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FAb1AN,CLENDNIN,MOFFAT & MABEY 
ATTORNEYS AND COUN5ELOR8 AT LAW 


CONTINENTAL BANK BUILDING 


SALT LAKE CITY 1, UTAH 


August 13, 1956 


t4AROLD P. FABIAN 
•VtLY .CLNDEP4IN 
0. 4OWt )4oAr 
REP40LL N. 
PLTC W. BILLINGS 
SANFORD N. STODDARD 


AL5RT J. COLTON 
0. WEBSTER ADAMS, JR. 
I.JAY HOLDSWONTH


Mr. K. L. Stoker 
7 Shasta Copper & Uranium Co. 
Dooly Building 
Salt Lake City, Utah 


Dear Mr. Stoker: 


We enclose herewith original Lease and Option between 
Walker Engineering Corporation, a Nevada corporation, 
and Shasta Copper and Uranium Company, Inc., a Utah 
corporation. The Lease aid Option was filed in the 
Office of the County Recorder of Shasta County, Redding, 
California.


Very truly yours, 


DHN:lw 


Enclosure
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Tim LILSI AD OPTION, .a4	 4 .ntrsd iato as ef ::.,: 


th. First day of July, 1956, by and	 lIz WILIR I1I1fl 


NNPATION, a Nvada e.rp.rati.*, hir.iaaftsr .s1l.d ']ir, 


*sA 11AITA cOP?fl AND URAII1N CC1fl, INC., a Utah s.rpsratia, 


ksr•inaft.r ssilsd Shasta', 


Walk.r is ths .r 
,f


vsra1 groups	 f	 S 


pstant.4 and áMt.nt.d 1.4. and plae.r ataing elaias sad other 


tracts of land, nors particularly dosoribd in bkibit A krot. 


S S


attachød, and bsing hereinafter referred to as 'the Nin1ng . 	 S 


S	 -,	 S 


S	 S [; Properti.a, and	 •	 .	 .	 .. 


: .
S	 'IHD.EA3, the Mining Properties are sitUat.4 in that 	 :.	 • 1 


,,


•


. 


Sortain area in *e Flat 'Cr.•k • and Baekbon• Mining Districts,	 '.	 S 


.. . S . ,  . 	 .. 


Shasta County, California, known and koroin designated as 'the	 • . 
S 


t.S55 . 
5t 	 .	 S


5.	 55	 , 	 . 	 .-	 S	
•. 


3hasta Copper B.lt*, and being shown as such .n 	 4bLt I 


f.
hereto attached, and 	 .	 .	


S 


.S	


•: 


,


S	
WHEREAS •, Walker asde and entsred mt. a lining Loass . 


c and Option covering said lode and placer aining 
elaiiu and other 


1 tract. of land pith K. L. Stoker, a resident of Bait Laks City, 


Pish, which said Nining L.a.. sad Option was dat.4 Janasry 18, 


$ 1954, and	
S	 .	 S	 . 


WHEREAS, th. interest of said I. L. Stoker in said 


maing Lease and Option was, on or abont the 2n& day .1 April, 


5 1954, duly assigned t. Shasta, and 	 .	 .	 .	 0 5 


WHEREAS, said Mining Leas. and Option was aneaded by 
S	 .	 0 


*grs*snt to Anend Mining Leas. and Option dated 	 stiher 20, ]54, 


and by Aaendnent to Agreenont to &aend liming Lesse and Option 


7:•5.. dated I•vaber 21, l55, both of said anondatozy agreuts having 


bean executed as of such date. by Walker and Shasta, and 
0 0	 5	 5	 '0


S HULAS, said iai* Lea. and Option and said aa.Mttary 
0•	 00.0	 0	 5	 0 


ap'.enents ar. hereinafter referred to as the 'rigtasl Lease', $M 


WHEREAS, subjeat to the previsions e psrsgrspk thi 


this L.a.. and Option, Walker and Shasta desire t• .an.4 the 


•rtginal Leass as f July 1, 1956, and to .at	 into this Lea.. 
S


0	 0
0	 0	 0	 -	 ••0 


0 . 
: 


ii -_-


0	
0	


.5. 


____-.- _-	 __---_-----_-_-•}__'_ ..-,._ 05_S0
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aM •pti.n, •	 '	 .. . -. .	 S 	


: 	 . • 	 . 


i 	 . 	


Now, THZFOU,. in esnsUratia •f tk. prsi... aM' 


: .	
the uta1 sOvenant. and ajr.wnts ksrsiaaft.r s.*tainsd, aM 1k. • 


• f	 . of Tsn Dollar. ($iO.N) in hand paid by .aá psrty t. tbs stk.r, 	 . 
tk. r.cSipt wksr.of is h.reby uknewl.4g.4, ths partiss 4 k.z'.b 
agre. as tel.,,.:	 .	 . 


I •	 . .	 I. iE . OFIIIJROPflTI . Walk.r d... ksr.by • 
1.u. to Shast* all pr.psrti.s now Own.dby Ya]ker aM locats& 
in the Weát Sha$ta Copper Belt, speeifioally inel4iz&g the Nini*g 


PropertIes as described in Ixhibit A hereto attaeh.4, t.gstsr 


with all unpate	 wini	 oh aay be boated in the. 


***. of Walker (and not purchased or otherwise aeçiired frea others) 


in the West Shasta Copper Belt during the tern of this Lease and 


Optioü as provided in paragraph IX hereof. 


II. TMOFLEASEAND_OT]N. The tern of this Lease 


and Option shall be fr the period eaueiag Jaly 1, 	 and


endig Xay 31, 2053, unless sooner terainated as herein provided. 


III.. RIGHTSOFSHASTA. During the tern of this Lease 


and Option 3haeta shaLl. have the right to s•nduct exploratory, 


drilling, aining and netallurgical operations on the Mining Pr.pa. 	
S 


ties; to extract,. produce, renove, process, ship and .11 or.thor... S 


wise dispose of ores, minerals and amoral predicts; to cut, us, 


sell and dispose of tinbr therCon or to sell standing tiaber, sad 


to perait others to cut and renovs the sans; to oxcavate, reasve, 


duap and dispose. of rook, tailings and other waste natorials; sad 


otherwise to use the Mining Properties fer any lawfal pirpos. sad 


to develop, produce, use, renove, exploit and sell the aatar*1.... 
rearcss thereof. The rights' .f Shasta shall be subjost. to .dat 
jag contracts for renoval of tinber and scrap iron, and for pasing, 


and to the drilling contract as, sat forth in paragraph IT hereof, 


but all pros e.ds otherwise receivable by Walker nader said contracts 


frog tinber, scrap iron and grasiag rentals shall be assigned sad 


paid to Shasta and shall be considered .as p.s. tns.ne fro. the 


Min1ng Properties, subjeet to the provisions of paragraph YXI 


hereof.
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- 107 t ftL.* _O4u!U.n	 . Shasta àkall 


pay to lalker a o alty Ulti t' and •I..h*If per sent (21%) 
of the gross incus receivet 4*ring the tern .f this tense M0 


Option by Shasta fren the Niniag Properties, iao]adiag, bat at 


liiiiit.d t. proceeds fron the sale at crc, concentrates, tisb 


and scrap iron (bat enly scrap iran now l.ant.d en the lining 


Properties) and fren grasirig feel arid ether land rentals, áisk 


said royalty .k.il be deternined as follows: 


(i) Ore a4Concsnrateg 3#ld to ustes 


In ths c*$e Of oreS and Coflàintr&tss skipped 


and sold by Shasta to a eustoa azelter, (it being anderu. 


stood that the tern 'mactori sielter' shall inslade a eutu 


• • elsetrelytie sine plant) the royalty shall be based apen 


• •. the net smelter returnS for the same. The tern 'act 


smelter returns' shall mean the net ue*nt paid y sash 


custen inciter for th. ore or eencentrates, after dediso* 


of mactam smelting costs, charges and penalies, L*slr.mag, 


but not limited to, metal losses, penalties far i*ip*rittes, 


•	 refining, and freight from smelter t, refinery and from 


refinery to market, and after dedictien of all coSts cf 


transporting the ores and concentrates from the lining 


Propertiss to th• custom smelter (irrespective of wktkor 


	


•	 inch transportation costs shall have been paid or insarred 


by Shasta or the custom smelter ii the first instants). 


•	 (ii) Orean4 Concentra gs Proosssd b,4Wm 


Smsltsrs on a Tol]. B*sis. In the 5*50 Of erOS aM"fl*Su 


•	 tratia $hippdby i1.ta to a custOm smelter for processing 


on a toll basis, with the metals or othOr prodasts being 


• • • returned to Shasta, such ores. or eonc.ntrates shall hO 


deemed to haYs been sold to and purchased by sash 	 lt.r,


and the royalty ikall be based on the net smelter retarns 


	


•	 th.refsr, as defined in subparagraph (aHi) keref and as 


	


•	 nearly as the same can be reasonably ase•rt&ined, nick 


would have been received by Shasta if such eros arid eusen
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tiates bad in fast been sild to and puehased by susk 


custoi. snalter. 


(iii) Qr. and. Cenceatrau Sns3te4 , 
etc. Itisv.*dSr$tàed utag'o•d that . oró aM 


concentr&tes nay be shipped. to a saeltsr owned er con 


trolled by Shat* or an assignee of any nteret of Sh&sta 


in this Linac and Option. The iris and concentrates shipped 


•


	


	 to such smelter shall be weighed, s.nle4 and assayed at 


• such smelter in accordance with standard custom smelting 


methods, and Walker shall have th. sane rights and 


privileges of checking and verifying the accuracy of 


such weighing, sampling and assaying methods and results 


as are customarily afforded the vendors of ores *nd óon 


centrates by a custom smelter. Such ores or concentrates 
shall be deàed to have been sold to and purchased by 


	


•	 such smelter, and royaltisé thereon shall be baSed on 


I-
	 the net smelter . returns therefor as defined in subpara-


graph (a)(i) hereOf, which net smelter returns shall be 


	


•	 established in such nner as will .be not less than the 
• most favorable net smelter returns, as nearly as the sane 
can reasonably be. ascert&in.d, 'which could have been 
obtained under contract from an availabi. custom smelter 


• for shipment and isle to it during the sane period of 
• •	 time of ores and concentrates from the Mining Properties 


•	 • of like character sad quantities.	 .• 
• •	 •	 (iv) Intermediate	 ugingof Ore. Should 


	


•	 any ore from the Mifliag Properties. be .dClivrod for 


processing to a mill or treatment plant, whether owned 


Or operated in whole or in part by Shasta, any subsidiary 


or assignee of Shasta, the ore delivered to such mill or 


treatment plant shall be kept separate from ore from other 


Mining properties, and th. mill prodots therefrom shall 


be kept separate from the mill products from other proper-


ties, and Walker's royalties shall be based on the net 


smelter returns •n the concentrates therefrom subject to
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smelter deduetiems and transportation eats from the 


mill or treatmont plant to the aaisltà, as provided in 


paragraph IT (a)(i) but not subject to Milling cests r 


profits or to transportation costs from the Mining 


Properties to the mill or treatment plant. 


CT) Sales to Acid iants. If any sales of 


ore, concentrates ' or other produCts be made to an acid 


plant or to any purchaser other than. a custom smelter 


or custom mill, the royalty therefrom shall be based 


upon the amount paid by the purchaser for such ore or 


• concentrates in the form in which shipped and sold, 


after deducting any charges. reasonably made by such 


purchaser and costs of transporting said ore Or coucen.-


trates from the shipment point to such purchaser. 


(vi): Timber and Rentals. Royalties on the 


sale of timber and from land rentaló shall be based em 


the gross proceeds realized by Shasta from suCh trans 


actions. 


•	 (vii) Payment of y4lti.!. Royalties on 


ore or concefltrates sOld to a austO smelter or other 


• •	 purchaser shall be deducted from thi net smelter returns 


or the net amount to be paid for the same, and shall be 


rCmittsd directly to Walker, together with a copy of each 


settlement sheet. Royalties on ore or concentrates shipped 


•	 to a. custom smelter 'for proceseing on 'a tell basis shall 
• be paid , to Walker by the time the same wuld have bean 


paid if such ore or concentrates had been sold to sueh 


custom smelter. Royalties on ore shipped to a smelter 


owned or controlled by Shasta or an assign•e of any in-


terest of Shasta in this Leass and Option, shall be paid 


to Walker not later than the • 25th dy .f the second calendar 


month following the calendar month in which suck ore or 


concentrates are received at such smelter. Royalties 


on gross proceeds from other sourees, such aà from timber 


sale. and land rentals, shall be paid to Walker not later
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-6.. 
than the 25th day of the calendar month following the. 


calendar month in which such proceeds are received by 


•	 Sha$ta. 


•


	


	 (b) Minimum Royal y. The ainiam reyalty payable by 


Shasta to Walker under the provisions hereof shall be as follows: 


(i) For th. period coencing July 1, 1956, 


and ending December 31, 1956, the minimum royalty shall. 


be Twelve Thousand Five Hundred Dollars ($12,500.00), 


less the amount of Five Thoucand Dollars ($5,000.00), 


or less the amount of five per cent (5%) •f ths grois 


expenditures made during the entire calendar year. of 


1956 (including those made under the Original Lease) 


for exploration, development and i'iing of the Mining 


Properties (including the cost of engineering, geological, 


geophysical and metallurgical testing work properly 	 .. 


•	 applicable thereto) and for the installation of permanent 


S. 
equipment, buildings and facilities for the mining of said 


propertlel, whichever of said amounts of reduction is the 


smaller.	 S 


(ii) The minimum royalty for the annual period 


commencing January 1, 1957, and for each annual period 


thereafter during the term of this Lease and Option shall 


be Twenty.five Thousand Dollars ($25,000.00) lese the 


amount of Ten Thousand Dollars ($10,000.00), or less the 


amount of ten per cent (10%) of the gross zp.nditur.s 


made during auch àalendar year for the exploration, de-


velopment and mining Of the Mining Properties (including 


the cost of engineering, geological, geophysical and 


metallurgical testing work properly applicable thereto) 


and for the installation of permanent equipment, buildings 


and facilitiel for the mining of said properties, which-


ever of said amounts of reduetioñin the smaller. 


•	 (iii) In the event the gross expenditures re-


•


	


	 • ferred to in subparagraph (i) above made during the entire


calendar year of 1956 exceed. the amount of One Hundred
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Thousand Dollars (*100,000.00), or the gross .xpentttures 
referred to in subparagraph (ii) above made during the 
calendar year 1957, or during any calendar year there-. 
after, exceed the amount of One Hundred Thousand Dollars 
($100,000.00), then, for the purpose of computing minimum 
royalties hereunder, the alount at such excels shall be 


carried forward to the succeeding calendar year and shall 


be considered as the first money expended during such 
succeeding calendar year, but any such excess may not be 
carried forward to more than the three (3) calendar.. years 
innuediately following the calendar yearin hieh.euch 


•	 .	 - excess expenditure was actually made. 	 .-	 .• .	 .. 


(iv) The minimum royalty for any calendar year 


shall be paid to Walker not later than the last day f 
- February following the close of. such calendar year; it 
• being understood and agreed that All royalties an gross 


income from the Mining Properties paid to Walker during 


euch. calendar year shall be credited and applied against 
the minimum royalty otherwise payable to Walker for suck 
calendar year. -	 .	 - 


(c) Shasta not ObIigted to Produce. It is fully under-
stood and agreed that Shasta shall not be obligated or required to 
carry on any activities or operations which will produce gross in-
come subject to royalties, and if the amount of the royalties payable 


- by Shasta on gross income during any calendar year is lees than the. 
minimum royalties herein provided for such year, Shasta shall be 


	


•	 obligated only for, the. difference as herein provided. Nothing in 


this subparagraph shall affect Shasta's obligation to make the 


expenditures provided in paragraph V . hereof. 


V. MINIUM EXPENDITURES. During the póriód coencing 
July 1, 1956, and ending December 31, 1957, Shasta shall expend 


not less than One Hundred Fifty Thousand Dollars ($150,000.00) 
for or' in direct connection with the exploration, development aM 


mining of the Mining Properties (excluding general overhead and 


general administrative expenses), and the installation of permanent
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eçaipaent, b*i].ttngs aM facilities thsre, and fer ad vsl.r 


taxes on the .N.taing Properties, and the Costs of locating sad 


performing aesesenent york on unpatented ninig elaine c.aprisiag 


the )!ining Properties, or for say of said purposes. 


VI. WARRANTIES OF TITLE. Walker represents .14 warrants 


that it is the owner and holder of good and merchantable title to 
the Mining Properties,, free and clear of. all lien., charges and 


encumbrances, subject only to the provisions of this Leaee and 


Option, obligations for repayment of existing D.LE.'A. loans, ad. 


valorea taxes for the year 1956 and subsequent years, reservations 


and exceptions contained in theoriginal.Tinited States patents, 


and In the Case' of unpatented mining claims t all conflicts with, 


patented mining, claims and with prior valid unpatented mining 


claims, and the paramount title of the United States, and to exist-


ing contracts for removal of timber,, scrap Iron and for grazing ' 


and to all existing rights of way and easements. ' Walker represents 
and warrants that it has fUll power and authority to enter into 


this Lease and Option and to convey the Mining Properties in 


accordance with the terms hereof. 


VII. !PATT oF LOANS MADE ' BY SHASTA '!V WKER. 


Shasta has nad• loans or advances to Walker under the provisions 


of the Original Leas. for. which there remains a balanc. of lift'sea' 


Thousand. Three Hundred Eighty-eight and 5/lOO Dollars ($15,385.58) 
which has not been repaid. Shasta shall credit against Said balance 


all proceeds hereafter reCeived by Shasta from the sale of timber' 


front the Mining Properties, and the proceeds so credited shall not 


be eubj oct to royalties otherwise payable to Walker. If at any 


time royalties are payabl. to Walker on proceeds from the' sal. if 


ore Or concentrates and the full amount of said balance has not 


been discharged by proceeds from timber sales, there ssil be 


credited against the than remaining balance one-h*lf (1/2) of 


the royalties otherwise payable to Walker on proceeds"frem the 


sale of ore or concentrates until saeh balance' has boen discharged 


in full and the &nount to be paid to Walker as sick royalties (but 


not the minimum royalty) shall be reduced by the amount so credited.
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Ii the •vsnt this Lu.. aM Spti.n shall be saas.1],sg fir uy 
l'e*sOn, th. Oblig$tj,n 


.1 Waikor t. r.pay Ik&st* tk. th.* bal**i. 
of said loans or	 shall euryjy. an b. paysbi. by Wa]ksr 
Gut of on4j,f (1/2) of any net mcci. rsóeiy.4 by Valk.r frut 
the Wining ?r•p•rtjs, or in the àmnt of sale th.r.cf, •ut of 
the net PZ'OCfeda of such ss1, Such obligatjou t• repay shall 
Continue so long as Sh*.ta existà as a legal entity, but in as 
event for morethai ten (10) years after cancellation of this •	
Lease and Option.	 . ' . ,	 S 	 • • 


•	
VIII. OPTION FOR PURCHASE OF THE PROPERTI. If ami 


when during the term of this Lease and Option : Walker shall h*v. 
• been paid, eith.r as royaltie or additjonal payments as her.ia 


provided, or both, an aggregate amount equal to. the valus .f 
10,000,000 pounds of Copper at the priceper poundfor eleetro. 


• lytic copper, domestic refinery, as quoted in. the "E & M J Metal 
and Mineral Markets as of the rspeetjve dates upon which 


.y 
such royalties or additional payments shall have been paid, then 
Walker shall convey the Mining Properties to Shasta by good sad 
sufficient deeds of conveyance, and this Lease and Option $hall 


cease and terminate, and Shasta shall not be liable for 
the further payment to Walker of any royalties hereunder, it ig 
fully understood and agreed that Shasta, at ite option, may at any 
time, 'or frog time to time, make payments to Walker in addition to 


• the royalties becoming due and payable hereunder, which additional 


payments shall be applied and credited, in the 4anner herein pro 
vided, against the value of said 10,000,000 pounds of copper. For 
the purpose of this paragraph, each amount paid to Walker as royal.. 
ties or additional payments hereunder shall be divided by the said 


price per pound of copper so quoted for the date upon which suck 


amount was paid to Walker, and the resulting equivalent in p•un&s 
of copper shall apply against the total pounds of copper aforesaid 
It is expressly agreed that the purpose of settling in this anner 
Is to provide against the possibility of inflation or deflation of 
the dollar.


Ii. SHASTA ACQUIRING ADJACT PROPERTIES. • It is fully.
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understood and agreed that Shasta may acquire from others through 


purchase, lease or otherwise, any mining claims or' properties, in 


addition to the Mining Properties as described in Exhibit A, 'and 
Walker shall have no 'right, title or interest therein, either in 


the 'nature of royalty rights 'or otherwise. It is understood and 


agreed, however, 'that any unpatented lode or "placer mining claims 


in the West Shasta Copper Belt validly located furing the term of 
this Lease and Option by or on behalf of Walker, and not purchased 1 


leased or otherwise acquired from others, shall be located in the 
name, of Walker and shall become theproperty of Walker subject to 


the terms and provisions of this Lease and Optlon the same as if 


originally described herein, but Walker shall not locate any such 


mining claims during the term of this Lease and Option without 


the prior wrrittert consent of' Shasta first had and: obtained, provided 


that if Shasta refuses to consnt to any such Locations by Walker, 


Wa.lker ' s'halihave'therightto make such lOcations without' any èx-


'pens.e to Shasta, and 1airns so located shall not be subject. to the 


ter&s of this Lease àrtd Option. 
•


	


	 • .	 ', X.	 JES. Shasta agrees to keep the Mining 
Properties 'free and clear of 'liens and encumbrances for labor 
performed or materials furnished' to Shasta' for use on'the Mining 


Properties during the term of thIs Lease and Option. Shasta 


shall post, and maintain on' the M±ning Properties during the term 


of this 'Leas and Option and record the same in the office of 


the County Recorder, Shasta County, California, in accordance with 


th'e ap1ic,able statutes of the State of California, a notice in 


substantially the form attached 'hereto as Exhibit C0 It is further 


understood and agred that neither of the parties shall do any act 


'which shall cause the Mining Prpperties to become subject'.to any 


liens or encumbrances other than liens for taxes pending payment 


thereof by Shasta in accordance with the provisions of paragraph XI 


hereof; provided, however, that Shasta may apply for and obtain 


0. 'M. E. A. loans from the appropriate ' United States Govern-


ment lending agency similar to the existing D. M.' E. A. loans 


and that Walker shall execute with the, lending agency such
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loan agreements as may be necessary to enable Shasta to obtain or 


secure any such loans, and that the provisions for repaymnt of 


such loans shall not be deemed encumbrances within the meaning of 


this paragraph. 


Xi. TAXES. Shasta shall pay before the same become 


delinquent all ad valórezn taxes levied and assessed against the 


Mining Properties and becoming.due and payable during the term of 


this Lease and Option, together with any and all license, excise 


and pro4uction taxes arising or resulting from the operations of 


Shasta hereunder; it being understood, however,that Shasta may 


contest the amount and valdity of arty such taxes, and in such 


event:shall notbe obligated.or required to pay the same until. 


the amount anci validity thereof has been finally determined. 


XII. ASSESSMENT WORK. Shasta agrees to perform, at 


its own expense, all necessary annual assessment work on or for 


the benelit of the unpatented mining claims included In the Mining 


Properties for the assessment year ending July 1, 1957, and for 


each assessment year thereafter in which this Lease and Option 


. . shallñot have been cancelled and terminated prior to June 1st •. 


,'	 of such assessment year, and shall record proof of labor . therefor. 


XIII. SALE OF ORE AND COMMINGLING OF PRODUCTS. All 


ore and concentrates shipped from the Mining Properties. to a 


custom smelter shall be shipped to that custom smelter which, in. 


the judgment of Shasta,( such judgment to be reasonably made and to 


take into. consideraton the interest of Walker) offers the most 


favorable net smelter returns, after taking into consideration the 


cost of transportation. Without the written consent of Walker first 


had and obtaIned, Shasta shall not mix or coingle ore, concen-


trates, dumps, tailings, or other products of the Mining Properties 


with other ore, concentrate3, dumps, tailings or other products 


from other mining properties during mining, milling, treatment, 


transportation or shipment thereof by Shasta. 


XIV.. COLIANCE WITH LA AND RIGHT OF INSPECTIO!. 


Shasta shall comply with all federal and state laws applicable to 


operatIons conducted by it on the Mining Properties. Walker or its
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agents or designees shall have the right at all reasonable 


times to inspect the Mining Properties together with all maps, 


records and books pertaining thereto, Including production, 


shipments and gross income therefrom. 


XV. EXISTING DRILLING CONTRACT. Walker has entered 


Into a drilling contract with MacPherson Drilling Company, 


ated September ____, 1955, and two contractS for the sale of 


timber with W. S. Price, dated September 30, 1955 and March 30, 
1956, respectively,, as amended and supplemented, which con-


tracts have not yet been completed. Shasta agrees to assume 


all of the obligations, financial and otherwise, of Walker. 


under said contracts0	 S 	 .., 


XVI. . LITIGATION. In the event of any litigation 


concerning any of the Mining Properties or the operations under 


• ...	 this Lease and Option, involving.any third person whomsoever, 


the parties agree to cooperate in the disposition and handling 


of. süchlitigatlon.. The cost of any 'such litigation which 


• bears directly upon or arises out of such operations or the 


titles to the Mining Properties shall be borne by Shasta, ex-


• cept where such litigation is caused solely by any act or 


omission of Walker0 In the event either party to this Lease' 
and Option obtains a judgment against the other party arising 
out of this Lease and Option, or the provisions hereof, the 


judgment creditor shall, not levy anyexecution upon the interest 


of the judgment debtor In the Mining Proper ies until the ex-


piration of five (5) years from the date such judgment becomes 


final.	 '	 .	 '	 '	 ' 


IVIl. SHASTA'S OPTION TO CANCEL. Shasta shall have 


the rlght.to cancel and surrender this Lease and Optionat any 


time from and after December 31, 1957, by giving Walker 'at 


least thirty (30) days' previous notice in writing, stating 


therein the date as of which such canCellation is to be effective, 


and upon satisfaction by. Shasta of'all its obligations arising'
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hereunder to the date of such cancellation, this Lease and 


Option shall be terminated and of no further force or effect, 


except for the provisions of paragraphs VII and III hereof. 


In the event of any such cancellation, the minimum royalty 


herein provided to be paid for the calendar year in which 


such cancellation occurs shall be pro-rated'to the date of 


cancellation, and Shasta shall be obligated only for that 


. portion of such minimum royalty as is represented by the 


. . . portion of the calendar year expired to the date. of cancel- . 


latiori. In the event of . such cancellation, Shasta agrfes. tp 


execute and deliver to Walker a cp.iitclaim deed to the Mining 


Properties, subject, however, to Shasta's rights under para-


graphs \f11 and XIX hereof. 


Xviii. WALKERS RIGHT TO CANCEL. In the event 


Shasta shall default in any obligation or covenant contained 


or provided herein aà and when the performance thereof becomes 


due, and such default shall continue for a period of sixty 


(60) days, Walker may give notice to Shasta of such default 


and unless the same is remedied within twenty (20) days follow-


ing receipt by Shasta of such notice, Walker may thereupon 


cancel and terminate, this Lease and Option, except for the 


provisions of paragraph VII hereof. In the. event of such 


cancellation, Shasta agrees to execute and deliver to Walker 


a quitclaim deed to the Mining Properties, subject, however, to 


the rights of shasta under paragraph VII hereof. 


XIX. Rff0VAL OF BUILP GS AND EQIPMENT AND DELiYttY 


OF FACTUAL DATA. Upon cancellation or termination of this 


Lease and Option, Shasta shall, within six (6) months from 


the date Of such cancellation, remove all machinery, equipment 


and facilities which can be remoVed without substantial damage 


to the Mining Properties or the permanent equipment, buildings 


and facilities thereon (unless such damage can be and is re-


paired by Sha3ta promptly following such removal), but shall
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leave all buildings and surface and underground fixtures 


which cannot be so removed, and all rail, pipe, mine timbers 


and 'underground. supports which have been installed and are 


in place. Anything not so removed within said six (6) months 
may not thereafter be removed without the• written consent of 


Walker. Upon the termination of thiá Lease and Option for 


any cause, Shasta shall give to Walker originals or copies 


of all factual data with regard to said property, including 


all maps, reports, etc. 


XX. NOTICES. Any notice or payment herein pro-' 


vided to be given or paid by Shasta 'to Walker shall be deemed 


so given or paid upon delivery thereof to Walker's office at 


' 612'Do'oly" Building, Salt Lake City, Utah, or, 'if mailed, 'upàn' 


deposit thereof in a United States post office, registered 


mail, postage prepaid, addressed to. Walker at suáh address. 


Any such payment 'may be made in the form of check, draft or' 


money order, subject to being honored upon presentation. 


Any notice herein provided' to be given by Walker to Shasta 


shall b.e deemed given to 'Shasta upon delivery thereof to 
Shasta's office at 612' Dooly,Building, Salt Lake City, Utah,, 
or,' if mailed, upon. deposit thereof in a United States post. 


office, registered xnail, postage prepaid, addressed to Shasta' 


at such address0 The 'address and' location of either party to 


which notices or payments shall be so delivered or mailed may, 


be changed by either party upon giving written notice to the 


other of such change, stating in such notice the new locatiOn 


and address. 
XII. SHASTA-PHELPS DODGE JOINT VENTURE. Except 


as hereinafter provided, neither party may assign or transfer


its rights in, to or under this Lease and, Option 	 the Mining 


Properties without the prior written consent of the other first 


had and obtained. It is understood and agreed, however, that 


Shasta may enter into a joint venture agreement with Phelps 


Dodge Corporation, a' New York cOrporation, with respect'to this 







.	
.	


I	 Pf4t)i 


Lease and Option, and in such event all interests, right. 


and privileges and duties and liabilities of Shasta under 


this Lease and Option shall inure to the benefit of and be-


come the obligations of the joint venture (including the 


parties to the joint venture agreement) and to any new cor-


poration formed pursuant to the joint venture agreement, and 


Shasta may transfer, assign and convey to Phelps Dodge nor-


poration or to the joint venture', and the parties to said 


joint . venture agreement, or either of them, nmy assign,. trans-


fer and convey to such new'corporatiOn the interests, rights 


and privileges of Shasta in, to and under.thls Lease and. 


Optiofl in accordance with the provisions of the joint venture 


agreement, provided that no such assignment to any such new 


corporation shall be made prior to January 1, 1958, or prior 


to the expenditure by Shasta of the minimum expenditure re-


ferred to and provided for in paragraph.V hereof, whichever 


occurs first, and that such corporation shall not have any 


rigit of further assignxrtent without the written consent of 


Walker being first had and obtained. The parties to said 


joint venture agreement, so long as the same 'shall be in force 


and effect, and the said' new corporation, upon assignment of 


this Lease and Option to it, shall assume and be bound by the 


covenants and obligations, and shall be entitled to 'the rights 


and, privileges of Shasta hereunder, in accordance with the 


provisions of the joint ventureagreement.. 


XXII. OPERATIO! AND EFFECI. It is fully understood 


and agreed that this Lease and Option shall be of no force or 


effect whatsoever, and the rights, duties, powers and privileges 


of the parties shall be ,the same as though this agreement had nit 


been executed, unless Shasta on or before August. 15, 1956, shall 


have entered into the joint venture agreement with Phelps Dodge


[I
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Corporation relating hereto, said agreement to be in accordance 


with paragraph UI of this agreement, in which event this Lease 


and Option shall be deemed to have become effective as of July 1, 


1956, and shall cancel and supersede the Original Lease effective 


as of said date. It is further understood and agreed that one of 


the purposes of this Lease and Option is to eliminate all refer-


ences contained in the Original Lease to the Agreement dated the 


• 16th day of January, 195 1̂ , between Kay L. Stoker and Walker, and 


• the Agreement dated the 20th day of October, 1954, between Shasta 


and Walker. The terms, covenants and conditions of the fore-


mentioned agreements shall be deemed excluded, from this Lease 


and Option and shall not, in any respect, apply to the Mining 


Properties or affect the rights and obligations of the parties 


under this Lease and Option. Said agreements dated the 16th 


day of January, 1954, and the. 20th day of October, 1954, shall be 


and the same hereby are amended to eliminate therefrom any refer-


ence to the Mining Properties and in such other respects as may 


be necessary fully to carry out and effectuate the purpose ex-


pressed in thIs paragraph XXII. 


XXIII.' SUCCESSION. The provisions of this Lease and 


Option shall be binding upon 'and inure to the benefit of the 


parties hereto, their successors and assigns. 


IN WITNESS WHEREOF, the parties to this Lease and 


Option have caused the same to be executed by their respecivs 


proper officers thereu.nto duly authorized, and their corporate 


seals to be hereunto affixed, as of the date first herein written. 


WALKER ENGINEERING CORPORATION 


By_________
•	 Its President 


S secretary 


• • •	 • ' • '•"	 • 	


SHASTA COPPER AND URANIUM COMPANY, INC. 


	


/	 By 
Af.taMt- :	 • 	 •:.	 • 	 Tts PresIent 


'• 7 


	


(t' /.	 •2 -	 "	 •'1	 "-
-	 Ttt	 ecr,tar	 • 	 '
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STATE OF UTAH
55. 


.couN'rr o' SALT LAKE 


On this ______ day Of July, A. D. 1956, before me, 


a Notary Public in and for the • said County and State, residing 


therein, duly conmiis,sioned and sworn, personally appeared 


R. T. WALKER and BELLE T. WALKER, known to me' to be the President 


and Secretary respectively 'of Walker Engineering Corporation, 


the corporation that executed the within instrument, and' duly 


acknowledged to. me that such corporation executed the same. 


IN WITNESS WHEREOF, I have hereunto set my hand and 


affixed my official seal the day and year first above written. 


L 


NotaryPub1ic - 
Residing 'at Salt Lake City, Utah 


My Comnission expIres: 	 . ,	 ,	 . •'	 .'	 ' . 


LJI 
• 'STATE OF UTAH	 .'	 .	 "	 '	 ' 


•	 '	 .	 SSo 
• COUI'ITY OF, SALT' LAKE	 .	 . .	 '	 .	 .	 . 


On this	 "& day of July, A.. D. 1956, before me, 


a Notary Public in and for the said County and State, residing 


thereIn, duly coimnissioned' and sworn, personally appeared 


K0 L. STOKER and REED L. REEVE, known to me to be the President 


and Secretary respectively of Shasta Copper and Uranium'Company, 


Inc., the corporation that'executed . the within instrument, and 


' . 'duly acknOwledged to me that such' corporation executed the same. 


IN WITNESS WHEREOF, I have hereunto set my hand and 


my official seal the day and year first above written. 


Residing at Sa t Lake City, Utah 
'r,,oTnissiOn expires:	 ' 


I
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EXHIBIT "A" 


Properties covered by Mining Lease
Option dated January i8th,1954 


•	 ' Mount Diablo 
Base Ei Meridian 


Lot No. '	 Description Acres.
Sec .- 
tion


Town--
ship.	 Range 


4107, Statesman Group (ii claims) 183.77 '1 '33 N	 6 W Patented 11-19-04, recorded in
, 


'	 12 " Vol.	 9. of Patents,	 Pg 0	 36	 53 : 
Congressman claim	 .	 ' ' 


•	 ' '	 Democrat	 U


. 


• .	 Judge	 U	 .	 ' '	 .


- 


. 


Mugwump	 ' U ,	 .'


. 


Politician	 •	 Vt	 , 


Presiden,t	 '	 ' ' '	 '	 . ' 
Pr oFiibit LOfli stU 
Repsib.1.jcan	 ft	 '	 ' . . 


Sep	 f or	 "	 .
'


. 
Socialist:.	 .	 fl . 


St-.t.esmarj	 . . ' ' 


3839, Shasta King Con. Group (6 tlaims)1l7 51 1 33 N	 6 w Patented 8-15-02,	 recorded in	 ' ' 11 " ' Vol	 ' 7	 of Patents,. Pg.	 188	 - 193 ' 12	 ' " " 
'Addenda	 Claim •'	 ' '	 ' 


•	 . Grand View	 U 
Last Chance 
Lookout	 ' ' 
Shasta King	 "	 "


'
' 


Sunny Side	 " '
. 


3840	 . Lose	 Desert. Cons.Group (6 claims)


' 


1:16.40 1 33 N	 6w Patented 2 -3-03,	 recorded in ' 12 Vol.	 7 of Patents,	 Pg.	 207 - 2l ' 


Anything	 ('laim 
Golden Age 


ne Bug	 " 
Lost Desert	 "	 . .	 - 
PrQtectjon	 '	 ' 
Tar	 Flat	 ,	 ft	 ,	 . 


3905 Suiphide Cons.Group (6 	 1airns) 105.10 1 33' N	 6 W Patented 7-21-04,	 recorded in 12 " Vol.	 7 of Patents,	 Pg 0 '330 -334.
. 


'	 • ' 
Chaparra]	 Claim 
Copper'	 ' '	 " 
Oxide	 U 
Rosebud	 U	 '	 • 
Suiphide	 U 
Yellow Jacket "
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•	 .	 . Mount Diablo 
S Base fi Meridian 


Sec- Town-
Lot No. 'Description Acres. tion ship Range 


3937 Thirteen Claims out of the 
•	


0


Lawson Butte Cons. Group 258.41 2 33 N 6 W 
Patented 9-8-06.;	 recorded in : 24 
Vol.	 11 of Patents,	 pg.	 79	 91 : 25 . 
Bones	 claim 
Boston Copper	 " 
Colorado	 Ti	 . . 


Columbia	 ,. ,.
. Comet .. 


• Interview	 ..	 .	 . . .
•5 


. 


Marlin	 .	 .
. 


Mascot	 ..	 it . 


•	 . Montana	 . .	 . 


Robin	 . . . . 
Sheep Spring	 .	 . .	 . 
Sunshine 


5597 Seven Claims out of the Liwson 138 051 24 33 N 6 W 
Butte COns.' Group. 	 . "... '25	 ' it 


Patented 6-4-23; recorded in .	 ' 
Vol.	 14 of Patents,.Pg.	 440 


Black Oak	 Claim	 ' 
fl447t	 ft	 .	 . . 


Lawson Butte 
• .	 Lester	 if 


Pine Bur '	 if 
Poker 
Sage. 


5595 Three Claims out of the Lawson 55.154 23 33 N 6 W 
Butte	 Cons.' Group.'	 ,. 24 " 
Patented 6-4-23;	 recorded in 
Vol.	 14 of Patents,	 Pg., 445 - 448. '.	 .	 . ' 


Big Buck	 3.aim 
Blue Jay	 " •	 S , 


Dome.	 ,	 t••	 S 


5569


Kit Cons.	 Group	 (5 ' claims)	 S	 ' 	 • • 	 76.476 •	 6 33	 N. 5 W 
Patented 6-4-23';	 recorded in .	 5 '7	 . • S 


• Vol.	 of : patents,	 Pg.	 •	 • . 1 it	 • 6 w 
B.	 A'us0	 Claim	 . •	 ' 12 .	 . if 
Edyt.he.	 .	 fT	 • S 


Helen	 if	 S	 • .	 S 


Kit	 ii	 .	 S 


Marg.	 •	 -	 ft .	 .. S
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	 Mount Biablo 
Base Meridian 


Sec-	 Town-


Lot No. Description	 • Acres. LlOfl. sip ia 


5293


• 


Allegheny Group (22 Claims) • 	 • 396.519 22	 ' 33 N 6 w	 • 


. • Patented	 ; recorded in 23 " •
Vol.	 of Patents;	 Pg. •	 26	 •	 • "	 • " 


It •	 Allegheny Copper	 Claim •	 • 27.	 •• " . 


. •Alieheny Dump	 •	 I,? •	 •	 • • • 


• Extention., 
• •	 • Azuri.te Copper • 


•	 Bo.rni.te	 • 


• California	 •


• Chalcocit:e	 •	 • 
ChaJ.copyrite • -	 • 


• •	 • Cuprite	 Copper :	 •• •	 • •	 •


• Dump	 "•	 • • 


•	 Geolog'y	 I	 •	 • •
• 


•	 •	 • •	 Gossari	 •..	 •	 •	 S • *


• 


• 	 Hlit	 CQppet'	 •	 • •••• 


•	 1 •	 M al a èh :i.. t e •	 •.	 •
• •


•	 • 
Native	 ••	 ft	 • 


•


• 


•	 •	
• Pennsyi.vaia Copper • 


•
*Pittsburg* Copper	 •	 • 


• Rh vol 1 t e	 •	
• ft


• 
• •	 Roosevelt Copper	


•	 ft 


•	 •


•


Sap Francisco Copper " 


•	 Shasta Copper	 ft	 • • 


• Sulphide	 • 


• Slag	
..	 . • 


• 4623 Copper	 1ouhtain Cons. Group
	 • 300.00 25 •.	 33	 N 6 W 


(17	 Claims)	 • • 26 


Patented	 •	 ;	 recorded in •
• Vol.	 f Patents,	 Pg. .. 


• • •	 Boston	 •	 Claim •
• : Copper Mountain .


• * Curite	 .	 .	 ft	 • •	 . . • 


• .	 Dependin,g	 •	 •	 . • 


• .	 Geology	
•	 H 


•
H	 .	 •	 •	 • 


Halite •	 •	 •
•. 


Letter	 •	
•	 if 


Leap	 Year	 . • . ft .


• • •	 Lion.ite	 •. 


•	
.


•


Monarch	
H •


•	 •


. • 


• Mountain Copper	
H 


• Pur I y	 . 


Reddirig	 . • 


•	
• Shasta	


•	 ft 


Sugar Loaf.	
• •	 • 


• *	
•	 •Teh.arna	 . . . 


•	
• Trinity 


4148 Great Verde Group (4 claims) .72.50 11 33 N 6 W 


• Patented	 5-10-06:	 recorded in . 12 
• Vol.	 11 of Patents. ;	 pg.	 102. 


Blue Vein •	 Claim
• • Copper Bank	 •	 • 


S
• 


Great Verde 
• Red Copper	 " • ••
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BOOR '5t)i A(467 
-4- .	 Mount BiablO 


S.
.


-	 .	 .	 Base •and Meridian 
Lot Na. Description . . Acres.	 •	 Sec-	 Town-: 


. S 	 •


tion	 ship.	 Range 
4754


. . 
Hoicomb Group (2 claims) 	 ' . 


22.73	 11. .	 33	 N	 6 W 


Patented 3-21-10; recorded in - Vol.	 11 of Patents;	 Pg.	 382.	 • .	 .	 : 


Dump	 Claim. -	 . .	 - 
. .	 -.	 . .	 Flolcomb	 "	 . -	 . . 


4502	 . Cocktail Claim (7/9	 interest) 4.77	 12	 33 N	 6 w 
Patented 


5-4-07;	 recorded in	 . 
Vol.	 of Patents;	 Pg.	 .	 . .	 .	 - 


,.	 .	 .	 . Ridge Placer Mining Claim	 •	 . 40.	 •	 • - 29	 33	 6	 W 


. . Patented 3-1-02;	 recorded in -	 .	 .	 . ., .	 - 
v-oi.	 7	 of	 Patents;	 pgu	 139	 '140 .	 .	 .	 .	 -.	 - 


S :1/2	 of. S 1/2	 of NE. 1/4 of Sec.	 29 •	 .	 .	 .	 . 
S i/z . of SEi/4 of	 i/4	 of •	 •


.
...	 .	 . 


Sec.	 29	 .	 - -	 .	 - 
(Less that portion-of the	 . - 
above conveyed to Win 0	 Candr:ic:k .	 .	 - 
by deed dated 6-22-02,	 recorded 
in Vol.	 73	 of Deeds,	 Pg.	 210). . 


Moti:on Ci'eèk. Placer Mining Claim 95.	 29	 33	 N	 5 W	 - 
Patented 3-1-02;	 recorded ia -
\T oi.	 7	 of Patents;	 Pg.	 137	 - 138. 


N.	 1/2 of SW 1/4 of Sec.	 29 
NW 1/4 of SE 1/4 o,f Sec.	 29.. 
(Less that portion conveyed to 
Anna McLaughlin by deed dated - 
5-6-03,	 recorded in Vol.	 79 of 
Deeds,	 • Pg.	 29).	 - -	 . .	 . 


United Placer Mining claim	 .108. . .	 29	 .	 33	 N	 .5	 W 
Patented. 3-1-02;	 recorded in	 - - 
Vol.	 7	 of -Patents;	 Pg.	 134 -. 135. .	 .	 . 


S 1/2 . of Sw 1/4 of Sec.	 29. 
Sw 1/4 of- SE . 1/4 of Sec.	 29, -	 ,. 
(Less that portion conveyed to - 
Mary J. Lanyon by deed dated 
6-2-02.,	 recorded in Vol.	 98 of .	 . 
Deeds,	 Pg.	 108)	 .	 .	 ..	 . .	 ..	 . 


River Placer Mining Claim	 ... 20. -	 .	 29	 33	 N	 5 W 
Patented	 ;	 recorded in	 .	 . . 
Vol.	 of Patents;	 Pg. 
w 1/2 of NE 1/4. of SE 1/4	 . 
W 1/2 of E 1/2 -of NE 1/4 of SE 1/4 
(Less 43.0 acres of the above	 . . 
four placers, sold 7-2-46 to .	 .	 - 
the Bureau of Reclamation.) 	 .	 . -	 .	 - 


Fee Lands in the Shasta Copper Belt, Flat Creek 
Mining District, Shasta County, California: - 


Township 34 North, Range 6 West	 - 440.	 -	 36	 3-4 N	 6 W 
Section 36. - 
SW1/4	 -


- N 1/2 less 40. acres deeded . 
to F. Lowden and 20 acres 
deeded to Di Nola. 
.rw 1/2 of NW 1/4 of SE 1/4. .-
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Fee Lands in the Shasta Copper Belt, Flat Creek Mount Diablo. 


Mining District, Shasta County, Calif. 	 (Cont'd): Base & Meridian 
.	 .	 . - Sec-	 Town-.


Description	 .	 -	 Acres •	 tion	 ship	 • Range 


Township 33 North, Range 5 West	 • 	 480.	 • 8	 33 N.	 S W 
.	


Section	 8.	 -	 .	 -	 . 
,	 .	 S	 1/2	 of	 NE	 1/4	 .-	 . - 


wi/2ofNWi/4	 .	 .	 -	 ...	 . 
S 1/2	 (less	 185	 acres,soid	 . . . . .


' .- 
.	 .	 5-13-46,	 to the Bureau of


,. ,\	 .	 Reclamation,	 as follows: 
. \/	


,!.\	 Parcel 1.	 All that par.t of the S.1/2 of the NE 1/4 and 
line 


,s 1/2 of Section 8 lying on the easterly side of the 


.	 .	 S	 whid1	 follows the natural. surface. of the ground at an	 :.	 • 
.


.	 eievationofl]OO ft.abo.ve sea-level., hereinafter re-	 • 


.	 rerred to as' the 1100 ft.,	 contour,	 ti-irough said Section 8 
S	 • 


' 	


: ' 	 from a. ' point 'in the west -boundary of the E l/2of Section •, 
S	 • 	


8 ónthe southerly sideof Squaw Creè'k, southerly to. a	 . , 
'point i.n the south boundary of Section 8,. containing 179 acres. 


.	 Parcel	 2.	 All	 t;hat part of, the w 1/2 of NW 1/4 of Section •
8,	 iyt'	 on	 the	 noitrI'	 side of	 th	 1100 ft. contour line, 
on the southerly"side of Squaw Creek, containing 6 acres. 


Unpatented Mining Claims in the Shasta 'Copper Belt, Shasta County,	 Calif.	 , - 


Flat Creek Mining District. .	 Mount Diablo. - 
-	 .	 ,'	 ' Base	 Meridian S


Sec-	 Town-


Lot	 No.	 1)escript.'i.on.	 .	 Acres: -	 tion	 ship	 Range 


4784	 Skookum Cons. Group (6 claims) '	 '	 109.94 11	 .	 33 N	 6 W 
Surveyed	 for patent, ,.but not	 -	 . ' ,	 S 


patented.	 5	 - 
Rard. Cash	 -	 Claim	 .	 -	 ' - 
Hi	 .Yu	 .	 '	 -	 5 
Last D011ar	 - S , 
Mountain Creek	 S 
SkookUm	 .	 . -	 ,


. Yellow	 Pyrit5e	 ft	 -	 .	 .	 'S 5' 


4813	 -	 'Potiatch Cons; 	 Group	 (2 claims)	 .	 4-0.40 ' . . .1	 -33	 N -	 6	 W 
Surveyed for patent, but not:	 . 2	 '. --	 .	 patented.	 .	 .	 .	 .	 .	 .	 .	 , -	 11.	 . 
Potlatch	 Claim 12 
R.	 S.	 Cooper	 .	 S , 


Backbone Mining District 


Unpatented lode mining claims, situated in Section 1, Township 33 North, 


Range 6 West,	 and in Section 6, Township 33 North, Range 5 West', M.D.B.'i M. 


Name of the Lode Claim . 	 Recorded Official	 Records 
1942 '' Book	 Page 


Midway No.	 1 mining claim	 Sept.	 29 85	 394 
Midway No.	 2	 "	 . ."	 29 85	 .	 395 
Midway No.	 3	 "	 S	 ,	 -	 '	 29 .	 85	 396 
Midway No.	 4	 29 85	 '	 -	 .	 '397 
Midway No.	 5	 "	


.'	 5.	 39 85	 398 


Midway	 No. ' 6	 . 5	 29	 -.. '	 85	 399 
Midway	 No, '.7	 "-	 ft	 .	 --	 29	 .	 ' 85	 '	 400 


**Midway No.	 8	 "	 S ,	
29 85	 401 


Midway No. 10	 "	 29 85	 403
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Backbone Mining District (Cont'd) 


lJnpatented Lode Mining claims, situated' in Section 1, Township 
33 North, Range 6 West, and in Section 6, Township 33 North, f. 
Range 5 'West, M.D. B.ei M. 


'Name of the Lode Claim 'Recorded Official Records 
•	 1942 Book Page 


**Mldway No,. 9 mining claim	 . •	 Sept. '29 85 '	 402 
Midway No. 1.3 " U Oct.	 7 '	 .	 U 408 
Midway No. 14 " '


fl	 7 85 .406	 ' ,. 
Midway No. 15 • •	 U '	 13 8 -	 410 
Midway No. 16 "	 , • •	 '	 85	 '	 , • ,407••. 'Midway No. 17 •, ' ,t? ' ' "	 13	 • .	 85 411 Midway'No 0 '18 "	 .' : • "	 14 •	 85	 • '	 413	 • 
Midway; No.19 • '	 . ,	 U	 •	 7	


•'• '	 .85 :'	 •	 405 'Midway No. '20, : •	 •	 ' ' "	 "	 14 ''	 '	 85 ',	 414 Midway No. 21 " U
•	 •	 1 85 415 Midway No 22 " 11


"	 13 85 412


I
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Balaklala Miniflg Properties.


See-


Lot No.	 Description	 - Acres tion 


3446	 Balaklalá.Group'(ll 	 claims)	 •.	 .	 . 7. 
patented 5/18/01, recorded in	 .	 . 11 
BOok 7 of Patents, Page 107 -	 . . 12 


Balakiala	 claim	 .	 . 13 
•	 Fortune	 U	 .	 . 14 


Alice	 :	 . 
•	 Huckleberry	 •	 . 


El Capitan	 .	 Ti 


El Monte	 'I 


Mule	 . . 
Dump	 U	 •. 
Feldspar	 U	 .	 ,. 


Windy Camp	 Ti 


Cleveland	 Ti	 .	 . . 


4143	 Copper Aip.. Group	 (17 claims)	 ... id 
patented 3/1/05,	 recorded in	 •	 .- 11., 
Book.9 of Pateñts,Pg.. 261	 . .,. .	 14 


Normandie	 claim	 .	 .	 . 15 
II imaiaya	 IT 


Wintun	 .	 Ti 


Black Metal	 Ti 


Omega	 Ti 


Early Bird	 . 
Seaver	 .	 . 
Oro Blanco	 . 
Butte	 TI	 • 


Copper Alps	 . 
Dewey	 •	 IT	 . 


. . New Eldorado 
Grand Prize	 1?	 . 


South Fork	 .
-. HobsOn	 .	 ."	 . . 


Western	 H. 


Sampson .	 •	 TI	 •	 .	 .	 . .


Town'-
ship Range 


33 N	 5W 
33N	 6w 


it	 IT 


it	 ii 


IT	 .	 it 


33.N 6W 
.1? ii 


TI U 


TI TI


4145	 Blenheim Group, (13 claims)	 .	 • 12	 33 N	 6w 
patented 4/3/05, recorded in	 .	 13.	 TI	 It 


Book 9 of Patents, Pg. 298	 ,.	 14 
Blame	 . claim. 
Bryan 
Jefferson	 .	 It 


Snow Slide	 It 


Triangle	 t. 


Babe in the Woods 
•	 Alta	 It 


•	 Hill	 .	 H 


Cold Feet	 IT 


Chincapin	 II . • 


Blenheim 
'ast Choice -	 TI 


Cold Stream	 H 


4225	 Good Hope Claim, patented 	 12
4/19/05, recorded in Book 9 
of Patents, page 327.


33N	 6W 
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.	 . .	 : 	 • 	 :	 • 	 . Sec- Town— .	 ..	 . 


Lot , No,


. 


.	 Description'	 ..	 Acres ,	 tion ship Range 


4226 Good Medicine Claim	 '	 ' .	 .	 . 
patented 4/19/05 .recorded ' .	 .	 .	 . 12 33 N 6 W 


'	 - Book '9 of Patents,	 Pg.	 322	 .	 . .	 " 


4146 Cold Water Claim	 '	 .	 . .
,,	


14 33	 'N 6W 


patented 3/1/05, recorded in 
Book 9' of patents, 	 Pg.	 256	 . .	 . '	 .


,


. . 


4144 McKinley Group (.19 claims) " 	 '	 ' .	 12 33 N 6 W 
• patented 7/28/05,	 recorded book' ,,	 ,	 . '	 13. It	 . It 


9	 of,Patents,	 Pg.	 456	 ,	 .	 S 7 33 N 5 W 
McKenzie	 ' 8	 . It 


Frozen North	 •	 '	 ., .	 17	 .. .	 ". , 
Copley	 '	 "	 '	 '	 . '	 ' 18 It 


Spring Gulch	 . 
I


. ' 
.	 ' 


Pony.	 '	 '	
'


". Ruby	 '	 ' '	 ' ' '	 .	 ' 
Jasper	 .	 '	 ''	 .	 '' 
Big	 Chief	 .	 .'	 ' 
Blue	 Jay	 '	 '	 ' ' . 
Sunñy'South	 "	 '.. 
Cold	 Spring	 ,	 '	 ..	 ' . 
Trail	 ' . 
Iron Cap	 '	 . . 
McKinley	 '	 .	 . 
Garnet	 . 
Rain Crow	 '	 .	 . 
Lucky. 'Boy	 '	 ' . 
White	 Grouse	 .	 '' .	 '	 '	 ' "


.
. 


Emma Star	 ' ' 


4502	 ' Cocktail Claim	 (2/9 int)	 :	 ,	 ' 12 33 N .6 w 
patented May 4,	 1907, Recorded	 . .	 . .	 '. 
Book '11 of Patents, Page l6 '	 ' 


4501 ROcky Gulch Group	 (.2' .claiin).	 '. ' . 
patented 4/27/08, recorded: book	 " .


. 11,	 page	 240.	 '	 .	 .	 .	 . 
-	 'Rocky'Gulch	 '	 '	 .	 . 	 ' . 
-	 Creek	 .	 . .	 ' S.	 , 


4599 ' ' Indiana Group	 '(4	 claims)	 .	 '	 .	 .	 '. '	 '	 19	 ' 33, N 5 W 
• patented 4/27/08, recorded book 11	 ,' 20 '. 


of patents,.page	 243..	 ,	 .	 ' .	 29 . 
Indiana	 .	 5 30 5 
Last Chance . 
Sunrise	 ..	 ' S 
Bay State	 . 


4244 1/3 mt. in Sheridan' Group, patented 14' 33 N 6 W 
4/03/05., recorded in book 9 of Patents, 
Page 421	 (3 claims)	 S 


Phil Sheridan 
US Grant 
W T Sherman 


4807 Hillside Claim, patented 2/24/13 12 33 N 6 W 
recorded book 11 of Patents, Pg. 602
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Unpatented lode. claims locatedin the West Shasta Copper 
Belt subsequent to January. 18th,	 1954: 


EMPIRE GROUP - Sections 10',. 11', T33N R6W MDM, Shasta 
County, California	 - - 


Name District	 Locator Loc.Date RecDate 


Empire No	 1	 Flat Creek	 Walker Eng. Co. 8/25/55 11/22/55 477 86 
No.	 2 8/26/55 11/22/55 477 88 
No.	 3 8/27/55 11/22/55 477 90 
No 0	 .4	 .	 • 2/10/56 3/22/56 488 61.. 


No.	 5	 'f-	 .	 . 2/10/56 3/22/56. 488 •63 


•
.	


.. .. 2/14/5 3/22/56 4-88 65.. 


No.	 7	 " 2/16/56 3/22/56 488 67 
No	 8 2/20/56 3/22/56 488 69 
No	 9 2/20/56 3/22/56 488 71 
No. 10 3/15/56 3/22/56 488 73 
No.	 11	 .	 "	 ..	 . .	 .3/18/56 3/22/56 488 7 •	 . •. . . 


• GAP GROUP -. Sections 23 •i 24, T 3.3 N, R6 W, MDM, Shasta 
County, California . .,.	 . .	 . 


There have been fourteen claims located in this group, principally 


during May and June, 1 956,	 he location, work has been done.on 1 


through 10,	 Inclusive,	 h;t .	 .	 on 11. through 14, inclusive.	 The 


1oations have not yet	 bc	 --	 •	 •s; we do not :have the data on 


them.
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•	
P*a&j,	 the afornia Code of Civil Procedure, 3tion 1192 ) notice is hereby given that Walker Engineering corporation is the Owner 


of the following described properties (insert 
here a description of the Mining Properties) 
and that said .orporation does hereby give notice that it will nt be respcisi1e for any con-
struction, alteration or repairs upon any of 
said property for any work performed or labor 
done or materials furnished on said property, 
and that said property is subject to a certain •	 Lease and Option between said Walker Engineering 
Corporation and Shasta Capper and Uranium Company, 
Inc., dated as of the ____ dar of _________ 
1956, and recorded in the office orthe County-
Recorder, Shasta County, California as of the 
_____ day of ,, 1956, and that said 
property will not be subject to any liens as a result of the operations 2of, said Shasta Copper 
and Uranium Company, Inc. or any assignee 
thereof." 


RECORDED AT FEUESTCF. 
Fab1anClenderar,offat & Maby 
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2. APPLICANT t 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, mortgages 
or other encumbrances on the land and state book and. page 


ec orded.	 ____ 


SHASTA MINERALS AND CHEMICAL COMPANY, the applicant, 


holds the land under terms of a LEASE AND OPTION, dated the 1L4.th 


day of July, 1956, and recorded in Book 501 at page 1e+7, Shasta 


County Records, Redding, California. A true copy of this 


agreement is attached hereto. 


The property is subject to two liens, as a result of 


Defense Minerals Exploration Administration contracts. The 
A


first of these, DMEA 3590, Contract. No. Idm-E 803, on the Shasta 


King Mine, involves a liability of $i8,oi8.o. (Fifty per cent 


of the allowable expenditure of $36,036.07). The second, D1A 


Idm-E 1006, has not yet been audited by the government, 


) •	 but the liability will approach the amount allowed under the 


contract, or $5+,9l0.00 . (Fifty per cent of the allowed 


•	 $109,820). Except for power line and road rights of way on 


part of the property, it is not subject to any other liens or 


encumbrances. 


The owner of the property is Walker Engineering 


.







Corporation, Box 857, Redding, California. 


2. APPLICANT'S RIGHTS IN LAND (b) 


State the legal description (section, township and 
range; metes and bounds, patent numbers 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 ],anor workings 
which should not be subject to Government royaity 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 recorded. State all the 


SHASTA MINERALS & CHEMICAL COMPANY owns four claims 


in the district. These claims were patented. a a. group and are 


• .	 collectively known as the OHIO GROUP. The group consists of 


•	 the OHIO, MOUNTAIN SIDE, PIONEER and HIDDEN TREASURE. The 


ÔU. S. Patent Survey Number for. the group is No. 3037. 


•


	


	 The property is located in •the West Shasta Copper-


Zinc District, Shasta County, California. Specifically, the 


claims are located in Sections 1, 11, 12, 13, 11+, 15, Township 


33 North, Range 6 West, Sections 6, 7, 8, 19, 20, 29, 17, 18, 30, 


TownshIp 33 North, Range 5 West. Fee land Is owned in Section 


36, Township 31+ North, Range 6 West and in Section 8, Township 


33 North, Range 5 West.	 Unpatented mining claims adjacent to the


patented mining claims are also owned. Details are: 


Sec- Town-
Acres tion ship	 Range 


183.77	 .1	 33N	 6W 
12	 " 


Sin'. No.	 Description 


1+107 Statesman Group (11 claims) 
Patented 11-19-01+, recorded 
in Vol. 9 of patents, pg. 
36-53 


Congressman 







APPLICANT 'S RIGHTS IN LAND (b) Cont 


Sur. No. Description	 Acres Sec- Town-	 Range 
tion ship 


107 Statesman Group 
(cont) Democrat 


Judge 
Mugwump 
Politi clan 


President 
Prohibitionist 
Republican 
Senator 
Socialist 
Statesman 


3839 Shasta King Cons Group 
(6 claims)	 117.51 1 33 N	 6 W 


Patented 8-15-02, recorded 11 
in Vol. 7 of Patents, pg. 
188-193 12 


Addenda 
Grand View 
Last Chance 
Lookout 
Shasta King 
Sunny Side 


38'+O Lost Desert Cons Group 
(6 claims>	 ii6.o 1 33 N	 6 w 


Patented 2-3-03, recorded 12 
in Vol. 7 of Patents, pg. 
207-211 


Anything 
Golden Age 
June Bug 
Pr ot ecti on 
Tar Flat 
Lost Desert 


3905 Suiphide Cons Group(6 c1aims105.10 1 33 N	 6 W 
Patented 72l01I. , recorded 12 1* 


in Vol. 7 of Patents, pg. 
330_33}+ 


Chaparral 
Copper







APPLICANT'S RIGHTS IN LAND (b) Cont 


Description	 Acres See- Town- Range 
tion ship 


Suiphide Cons Group 
Oxide 
Rosebud 
Suiphide 
Yellow Jacket 


Thirteen claims out of the 
Lawson Butte Cons Group 
Patented 9-8-06; recorded in 
Vol. ii of Patents, pg. 79-81 


Bones 
Boston Copper 
Colorado 
Columbia 
Comet 
Interview 
Marlin 
Mascot 
Montana U99 ii 
Robin 
Sheep Spring 
Sunshine 


Seven Claims out of the 
Lawson Butte Cons Group. 
Patented 6-+-23; recorded 
in Vol. 1 of Patents, pg. 


Black Oak 


Lawson Butte 
Lester 
Pine Bun 
Poker 
Sage 


Three Claims out of the 
Lawson Butte Cons Group 
Patented 6- )+-23; recorded in 
Vol. l of Patents, pg. 


Big Buck 
Blue Jay 
Dome


5597 


5595


258+1	 23 33 N 6 w 
2+	 " 


138.051 2	 33 N 6 w 
25	 U 


55 . l5 .i-	 23	 33N	 6W 
24-	 U
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H	 APPLICANT'S RIGHTS IN lAND (b) Cont 


Sur. No.	 Description	 Acres See- Town- Range 
tion ship 


5569	 Kit Cons Group (5 c/lms) 76.76	 6 33 N 5 W 
Patented 6-+-23;%eeorded in 7 / " 'I 
Vo1.	 of patentI, pg.______ 1 7	 " 6 w 


5569	 Kit Cons Group (5 claims) 76 .'+76	 6 33 N 5 W 
Patented 6--23; recorded 7 
in Vol.	 of patents, pg.____ 1 " 6 W 


B. Aus 12 
Edythe 
Helen 
Kit 
Marg


_5293 Al1egheny Group (22 claims) 396.519	 22 33 N 6 W 
Patented _; recorded in 23 
Vol.	 of patents; pg.______ 26 " 


Alleghany Copper	 . 27 
Alleghariy Dump Extension 
Azurite Copper 
Bornite 
California 
Chalcocite 
Chalcopyrite 
Cuprite Copper 
Dump 


•0 Geology 
Q Gossan 


Halite Copper 
Malachite 
Native 
Pennsylvania Copper 
Pittsburg Copper 
Rhyolite 
Roosevelt Copper 
San Francisco Copper 
Shasta Copper 
Suiphide 
Slag.


.,







I 


•r
APPLICANT t S RIGHTS IN LAND (b) Cont 


Sur. No. Desciiption Acres SeOt Town- Range 
ion ship 


w
+623 Copper Mountain Cons Group 300.00 25 33 N 6 W 


(17 claims) 26 
Patented	 _; recorded 
_in Vol.	 of patents, pg.______ 


Boston 
• Copper Mountain 


Cuprite 
Depending 
Geology 
Halite 


• Letter 
Leap Year 
Limonite 
Monarch 
Mountain Copper 


• Purity 
Redding 
Shasta 
Sugar Loaf 
Tehama 
Trinity 


l+8 Great Verde Group (+ claims) 72.50 11 33 N 6 W 
Patented 5-10-06; recorded in 12 U 


Vol. 11 of Patents; pg. 102 
Blue Vein 


•	 : • • Copper Bank 
Great Verde 
Red Copper 


L.75l. Holcomb Group (2 claims) 22.73 11 33 N 6 W 
Patented 3-21-10; recorded in 
Vol. 11 of Patents; pg. 382, 


Dump 
Holcomb 


+502 Cocktail Claim (7/9 interest) )+.77 12 33 N 6 w 
Patented 5--07; recorded in 


• Vol. JI	 of Patents; pg.Jh
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APPLICANT'S RIGHTS IN LAND (b) Cont 


Sur. No.	 Description	 Acres See-	 Town-	 Range 
tion	 ship 


+502 Cocktail Claim (7/9 interest) 
Corit


Ridge Placer Mining Claim	 0 29	 33 N	 5 W 
Patented 3-1-02; recorded in 
Vol. 7 of Patents; pg. 139-l4-0 


Sk of S- of NEI of Sec. 29 
S-k of SE* of NW* of Sec. 29 
(Less that portion of the above 
conveyed to Wm. Candrick by deed 
dated 6-22-02, recorded in Vol. 73 
of Deeds, pg. 210) 


Motion Creek Placer Mining Claim 	 95 29	 33 N	 5 W 
Patented 3-1-02; recorded in 
Vol. 7 of Patents; pg. 137-138. 


NI of SW-k of Sec. 29 
NW* of SE* of Sec. 29 
(Less that portion conveyed to 
Anna McLaughlin by deed dated 
5-6-03, recorded in Vol. 79' 
of Deeds, pg. 29) 


United Placer Mining Claim	 io8 29	 33 N	 5 W 
Patented 3-1-02; recorded in 
Vol. 7 of Patents; pg. 13+-l35 


SI of SwI of Sec. 29 
5141 of SEI of Sec. 29 
(Less that portion conveyed to Mary J. 
Lanyon by deed dated 6-2-02, recorded in 
Vol. 98 of Deeds, pg. 108) 


River Placer Mining Claim 	 20.00 29	 33 N	 5 W 
Patented	 ; recorded in 
Vol.	 of Patents; pg_____ 
W	 of NEI of SEI of Sec. 29 
W	 of E	 of NEI of SE-k of Sec. 29 


Note:	 Less +3.0 acres of the above four named placers, 
sold 7-2-^6 to U. S. Bureau of Reclamation.
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.APPLIC ANT 'S RIGHTS IN LAND (b) Cont 


Description	 Acres See- Town- Range 
tion ship 


S


3+6 Balakiala Group (ii claims)	 7	 33 N 5 W 
Patented 5-18-01; recorded	 11	 "	 6 W 
in Book 7 of Patents, page 107 -	 12	 " 
Balakiala	 13	 " 
Fortune	 l+ 
Alice 
Huckleberry 
El Capitan 
El Monte. 
Mule 
Dump 
Feld spar 
Windy Camp 
Clevelana 


1+1+3 Copper Alps Group (17 claims) 
Patented 3-l--05, recorded in 
Book .9 of Patents, pg. 261 


Normandi e 
Himalaya 
Wir&tun 
Black Metal 
Omega 
Early Bird 
Seaver 
Oro Blanco 
Butte 
Copper Alps 
Dewey 
New Eldorado 
Grand Prize 
South Fork 
Hobson 
We stern 
Sampson 


+l)+5 Blenheim Group (13 claIms). 
Patented --3-05, recorded in 
Book 9 of Patents, pg. 298 


Blame 
Bryan 
Jefferson


10	 33N 6W 
11	 H 


i^	 U 


15' 


12	 33N 6W 
13	 H 


iLl.	 it	 it
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APPLICANT'S RIGHTS IN LAND (b) Cont 
(fl


Sin'. No.	 Description Acres	 See- Town- Range 
tion ship 


+l5 Blenheim Group (13 claims) 
Cont	 Snow Slide 


Triangle 
Babe in the Woods 
Alto 


*
W Hill 


Cold Feet 
Chincapin 
Blenheim 
Last Choice 
Cold Stream 


+225 Good Hope Claim, patented 12 33 N 6 W 
+-19-05, recorded in Book 9 
of Patents, page 327. 


226 Good Medicine Claim 12 33 N 6 w 
patented	 -l9-05, recorded 
In Book 9 of Patents, pg. 322 


--l+6. Cold Water Claim 11+ 33 N 6 W 
patented 3-1-05, recorded In 
Book 9 of patents, pg. 256 


+i McKinley Group (19 claims) 12 33 N 6 W 
Patented 7-28-05, recorded Book 9	 13 


: of Patents, pg.	 +56. 7 33 N 5 W 
McKenzie 8 
Frozen North 17 
Copley 18 
Spring Gulch 
Pony 
Ruby 
Jasper 


(f) Big Chief 
Blue Jay 


Ui Sunny South 
• Cold Spring 


Trail 
IronCap 


• McKinley 
Garnet 


0 Rain Crow 
2 Lucky Boy
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APPLICANT'S RIGHTS IN LAND (b) Cont 


Sur. No.	 Description	 Acres See- Town- Range 
tion ship 


1+i+ McKinley Group (19 claims) 
Cont White Grouse 


Emma Star 


1+502 Cocktail Claim (2/9 int) 12 33 N 6 w 
Patented May 1+, 1907, 
recorded Book 11 of Patents, 
page 166 


1+501 Rocky Gulch Group (2 claims) 7 33 N 5 W 
Patented 1+-27-08, recorded in 
Book 11, pagö 21+0, 


Rocky Gulch 
Creek 


1+599 Indiana Group (1+ claims) 19 33 N 5 W 
Patented 1+-27--08, recorded 20 " 
in book 11, page 21+3. 29 " 


W Indiana 30 " 
Last Chance 
Sunrise 


•	 Bay State 


1+21+1+ 1/3 Interest in Sheridan Group, 11+ 33 N 6 W 
Patented 1+-03- 05, recorded in 
book 9 of Patents, page 1+21. 


o (3 claims) 


o Phil Sheridan
• USGrant 


WT Sherman 


1+807 Hillside Claim, patented 2-21+-l3 12 33 N 6 W 
recorded Book 11 of Patents, 
page 602 


Fee Lands: 


ST	 See 36	 1+1+0 36 31+ N 6 W 
N-(1ess 1+0 acres deeded to 


• F. Lowden and 20 acres deeded 
toDiNola) 


N*ofNWofEk
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APPLICANT 'S RIGHTS IN LAND (b) Cont 


Sur. No.	 Description Acres See- Town-	 ange 


z tiori ship 
Fee Lands:	 (Continued) 


S	 of NE	 Sec 8 +8O 8 33 N	 5 W 
W*ofNW 


LU S* (less 185 acres sold 
5 l3_ 1.s6 to the U S Bureau 
of Reclamation) 


Unpatented Claims: 
• 1i-78+	 Skookum Cons. Group (6 claims) lO9.9i- 11 33 N	 6 W 


'.0 Surveyed for Patent but not 
0 patented 


Hard Cash 
HiYu 
Last Dollar 
Mountain Creek 
Skookuxn 
Yellow Pyrite 


. 813	 Potlatch Consolidated Group +O+O 1 33 N	 6 w 
(2 claims), surveyed for 2 " 
patent but not patented. 11 ' 
Potlatch 12 


H R. S. Cooper 


Unpatented claims situated in Section 1, Township 33 North, 
Range 6 West, and in SectionS 6, Township 33 North, Range 
5 West. 
Midway Group of twenty claims: 


name	 Recorded Book Page 


Midway No. 1	 Sept 29, l92 85 391.. 
Midway No. 2 tt 395 •
Midway No. 3	 " " 396 
Midway No. Lf	 "


II 397 
Z Midway N o. 5	 It


" 398 
Midway No. 6	 " tt 399 


w Midway No. 7	 " " S 


Cl) •	 Midway No. 8	 " " 
S Midway No. 9	 " " +O2 


Midway No. 10	 " " 
Midway No. 13	 Oct. 7, l9+2 "


S •
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APPLICANT' RIGHTS IN LAND (b) Cont 


•	 Midway Group of twenty claims: Continued 


Name Recorded Book Page 


•	 Midway No. 1 Oct.	 7, l9i-2 85 
Midway No. 15 Oct. 13, 19+2 "" 
Midway No. 16 Oct.	 7,	 19i-2 U )+07 


•	 Midway No. 17 Oct. 13, i9+2 +11 
•	 Midway No. 18 Oct. 1+, 19 1f2 13 


•	 Midway No. 19 Oct. 7, 191+2 LF05 
Midway No. 20 Oct. 11+, 191+2 " 1+11+ 
Midway No. 21 " " )+i5 
Midway No. 22 Oct. 13, 191+2 II 1+12 


Unpatented claims situated in Sections 10 and 11, T 33 N, 
RÔW. 


•	
•	 Empire Group , eleven claims: - 


•	 Name Recorded Book Page 


Empire No. 1 11/28/55 1+77 86 •	
Empire No. 2 " " 88 
Empire No. 3 It


'I 90 
Empire No. 1+ 3/22/56 1+88 •	 61 


•	 Empire No. 5 " •	 " 63 
Empire No. 6 " " 65 
Empire No. 7 " " 67 


•	 Empire No. 8 It 69 
Empire No. 9 " 'I 71 
Epir.e No. 10 " " 73 


I	 •	 Empire No. 11 " " 75 


•	 Unpatented claims situated in Sections 10 and 15, T 33 N 
• • R6W.


Shale Group , three claims: 


Shale No. 1	 12/17/56	 516	 •	 280 
Shale No. 2	 1	 "	 281+ 
Shale No. 3	 ft	 "	 282 


Unpatented Claim located in Sections 23 nd 26,T 33 N 
R6W. 


Ace Claim	 5/16/58	 566 •	 11+7 
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APPLICANT 'S RIGHTS IN LAND (b) Cont 


Gap Group of sixteen claims: 


Name	 Recorded	 Book	 Page 


Gap No. 1 7/2/56 98 266 
Gap No. 2 H It 268 
Gap No. 3 It It 270 
Gap No. + " 272 
Gap No. 5, am. 1/7/57 518 96 
Gap No. 6 7/2/56 276 
Gap No. 7


It 278 
Gap No. 8 " It 280 
Gap No. 9 t1 It 282 
Gap No. 10 Ii 281+ 
Gap No. 11, am. 1/7/57 518 98 
Gp No. 12 It Vt 100 
Ga No. 13


" II 102 
Gap No. 11+, am It 101+ 
Gap No. 15 12/2/57 551 73 
Gap No. 16 " *1 75
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#3 PHYSICAL DESCRIPION (a) 


Describe in detail and illustrate with maps or sketches 
all mining or exploration operations which you know have been 
or are being conducted upon the land. Include existing mine work-


_______________ 


The history and extent of prior mining and exploration 


activities in the district have been covered by the authors of 


Professional Paper 285, published in 1956. Field work for this 


project was completed in 1951. 


Mining operations have continued in the district only 


at the Iron Mountain mine of Mountain Copper Company, situated 


in the southwest part of this district. The "Brick-Flat" ore 


body of this mine has been stripped for open-pit mining and is 


being mined at the rate of 500 tons per day. The ore is massive 


pyrite, which is crushed at the mine, then shipped to San Francisco 


for the manufacture of sulphuric acid. This ore body contains 


very little copper, zinc, gold or silver. 


#3 . (b) Construction of the West Side road from the 


western end of Shasta Dam to the Friday-Lowden Tunnel of the 


Mammoth Mine, which was started.in 1951^ and completed in 1956, 


permitted the construction and rehabilitation of access roads into 


the district. With access thus restored, exploration was 


facilitated, and in the summer of 1955, a diamond drill explorr 


ation campaign was initiated at the Shasta King mine by Shasta 


Copper & Uranium Company (predescessor to Shasta Minerals & 


Chemical Company, the present applicant) under terms of a


C'
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#3 PHYSICAL DESCRIPTION (b) Cont 


Defense Minerals Exploration Administration Loan, Contract DMEA - 


3590, Idm-E 803. Under terms of this contract, ,8ll feet of 


diamond drill core drilling was done in an area north of the 


Shasta King mine, aimed at exploring the projected northerly 


extension of the Shasta King ore body. Results were disaPPointin// 


the projected extension was not found. As a result of the pro- 	 / 


gram, however, it was determined that additional detailed surface 


geological mapping might well disclosereas structurally favor-


able for the occurrence of lenses of massive sulphide similar in 


size, shape and grade to the Shasta King ore body. 


Shasta Copper & Uranium Company acquired control of 


the Balaklala properties, situated south of the Shasta King mine. 


area, in the spring of 1955. This property contained several 


diamond drill exploration targets, notably the interval between 


the old Balakiala mine workings and the Keystone mine, the north 


and south extensions of the Early Bird ore lens, and the south-


erly projection of the Angle Station gossan. 


DIVIEA contract -i-O92, Idm-E 1006 was granted on this 


area, and drilling started in the summer of 1956. In June, 1956, 


Phelps Dodge Corporation joined with Shasta Copper & Uranium 


Company - which shortly thereafter re-organized itself into the 


present company, Shasta Minerals and Chemical Company - in a 


joint venture in the district, under the name "Shasta-Phelps







#3 PHYSICAL DESCRIPTION (b) Cont 


odge Joint Venture't . Drilling on contract +092, idm-E 1006 


was carried on in the fall and winter of 1956 and through the 


spring, summer and fall of 1957. The Joint Venture employed a 


number of geologists, under the direction of Dr. Evans Mayo, to 


map in detail the surface geology of the areas being drilled. The 


Joint Venture also utilized the extensive resources of the geo-


physical department of Phelps Dodge Corporation in an effort to 


develop a geophysical tool that would help in pin-pointing 


objectives. A few holes were drilled to test geophysical 


anomalies, and two holes were drilled to test small geological 


targets.


Although a moderate amount of ore was indicated in the 


block between the Balaklala and Keyston mines, the drilling 


evidence showed that the ore 1enswas greatly reduced in size 


in this projection. 


One hole at the Early Bird mine showed a northward 


extension of this ore lens, but a row of holes three hundred 


feet farther north failed to confirm its further extension. 


Surface mapping, based on the technics established 


by Dr. Mayo, was extended to the Sugar Loaf area. A tightly 


folded syncline was indicated by this mapping, and in the fall 


of 1957, a single hole was drilled to explore this feature. 


This was, presumably, on the strike of the fold which contains


I 







#3 PHYSICAL DESCRIPTION (b) Cont 


•	 the Iron Mountain ore body, a mile or so to the southwest. In 


1958, Phelps Dodge Corporation, who was in charge of operations 


for the Joint Venture, elected to request a year's deferment In 


the contractual obligations of DMEA -i-092, Idm-E 1006, and drill, 


instead, two holes in the Sugar Loaf area, between the hole 


drilled the year before and the Iron Mountain mine. These two 


holes were drilled in 1958. Drilling results failed to show 


either a massive sulphide ore body or the existence of any quantity 


of disseminated copper ore in this area, and as a result of this, 


Phelps Dodge Corporation withdrew from the Joint Venture. 


Shasta Minerals & Chemical Corporation resumed drilling 


under terms of DMEA +092, Idm-E 1006 in June, 1959. The drilling 


program outlined In the contract, with some modifications, was 


•	 completed In February, 1960. DrillIng failed to establish 


J contInuIty of the main ore trend between the Balaklala and 


eystone mines. Some encoagement was found In ore intercepts


that indicated that the Balakiala east trend might be continuous. 


The Angle Station was prospected with three drill 


holes and the conclusion drawn that the bik is, in fact, in 


a landslide, and that the extension below the sole of the slide 


would be some distance to the southwest. 


Additional drilling at the Early Bird mine proved the 


extension of the ore body to and beyond the three holes that 


w 
LU
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#3 PHYSICAL DE&CRIPTION (b) Cont 


had formerly been considered as limiting it at the north. The 


further projection of this ore body in a northerly direction is 


a major objective of the campaign proposed in this application.







r
® BOORUM & PEASE NI" ® 


On page 78, U. S. G. S. Professional Paper 285, is a table showing Io'	 C 


production'and grade of ore of the West Shasta Copper-zinc district. d1ct 
D 


ORE GRADE 
Nines Kind Tons Au Ag •Cu	 Zn	 Fe Insol 


oz oz 
IRON MOUNTAIN KD E'< 


Richmond Cu-Zn 380,000 0.02 1.00 2.00	 3.50	 +O.5	 7.0 6.5 
Old Mine Cu 1,608,000 0.0 .i- 1.00 7.50	 2.0? 
No.8 
(disseminated) Cu 820,000 0.001 0.0k 3.50 ! 


Hornet & Rich-
mond*Cornplex Py 3,600,000 0.02 0.80 0.+0	 +3.0	 50.0 3.5 


Gossan Gossan 2,638,000 0.07 8.21 
MAMNY2H Cu 3,311,l+5 0.03B 2.2i- 3.99	 .20	 31+.3	 -i0.+ 13.3 


do Zn 8+,000 0.078 5.79 2)+0 21.10 
BALAKLALA Cu 1,200,000 0.028 1.00 2.80	 1.3?	 31.5	 35.2 23.0 
SHASTA KING Cu 83,889 0.03+ 1.01 2.92	 7.61 
KEYSTONE Cu 121,802 0.06 2.70 6.00	 8.00	 30.0	 35 . 0 15.0 
STOWELL Cu 39,538 0.03 1.09 3.05 i 
SUTRO Cu 35,307 0.08 6)^o ?•11J^ i 
EARLY BIRD. Cu tfO,i16 0.032 1.80 +.28	 +.72 
GOLINSKY Cu 6,267 0.13+ +.6i 3.57	 8.90	 23.6	 30.7 27.5 


This tabulation is probably complete through 1951.	 Since that time, I 
Mountain Copper has continued to mine massive suiphide ores at the rate of 500 a 
tons per day.	 This production probably has the average value of the Hornet-
Richmond Complex ores listed above. Since 1951, therefore, the production 
has been increased by the addition of the million or more tons mined by E 


Mountain Copper. I 
lCD
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#3 PHYSICAL DESCRIPTION (d) 


Describe known ore reserves, giving quantities, grades 
and sampling methods used. Support your statement with copies 
of	 jf_aMalbe	 __ 


The Shasta King mine is the only property under control 


of the applicant that contains developed ore. According to Morgan 


Thomas, the superintendent in charge when the mine was last operated, 


there were 200,000 tons of ore in sight when operations ceased. 


According to U. S. Smelting, Refining & Mining Company maps, the 


total reseyes are 11+0,000 tons. MeKinstry (page 31-) believes it 


would be difficult to extract more than 100,000 tons from the mines/ ,) 


McKinstry states that the grade might average 1.95% copper, 5.27% / 


zinc, 0.031+ ounces of gold and 1.01 ounces of silver. 


A substantial tonnage of ore is indicated in the Balak-


lala area by ore faces in the old workings and by diamond drill 


holes. The East Trend of the Balaklala Area is estimated to con-


tam 86,31+0 tons of ore that will average 2.86% copper, 2.86% zinc, 


0.01 ounces in gold and 1.0 ounces in silver. The Main Trend is 


estimated to contain 1+1,110 tons that will average 2.6% copper, 


2.68% zinc, 0.01 ounces of gold, and 1.0 ounce of silver. 


The north extension of the Early Bird mine is thus far 


estimated to contain at least 100,000 tons that will average 2.51+% 


copper, 1.9% zinc, 0.02 ounces in gold and 1.33 ounces in silver. 


This ore body has not yet been delimited to the north.
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#+ 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 access-


The ONE representative will be met by W. 3. Talker, 


3225 Sunset Drive, Redding, California. Telephone No. CH 3_l+806. 


The property can best be reached by proceeding north on Highway 


99 from Redding, to the Shasta Dam turn-off (at Project City, 
w.


about six miles north of Redding), then turning left, following 


a.	 the Shasta Dam road. The dam is crossed on this road, which is 


followed to a point, about half a mile below the dam on the west 


side of the Sacramento River, where the gravelled county road takes 


• ,,


	


	 off to the right. The county road is followed for two miles, to 


the top of the divide, where a dirt road takes off to the left. 


This road is followed for five miles to the property. 


The areas described in this application are generally 


accessible by car, except the area adjacent to the Shasta King mine. 


Some mine workings are accessible, (or could be made accessible) 


at the Shasta King mine. The Early Bird mine is open and access-


•	 ible. The Weil Tunnel of the Balaklala mine is open. Otherwise, 


• • workings in the areas described are inaccessible. 


The nearest shipping point is Matheson, on the Shasta 


Dam branch of the Sputhern Pacific Railroad. This is the shipping 


point used by Mountain Copper Company and is within a mile of the 


IJ southernmost point of the property. No usable access road connects 


the property to Matheson.
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+ ACCESSIBILITY OF PROPERTY (a) cont 


The nearest supply point is Redding, sixteen miles from 


the property
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5 EXPLORATION WORK: (a) 


Describe fully the proposed exploration work giving individual 
footage and sizes of openings for each item of work. Use narrative, maps, 
plans, and sections as necessary. Show location of the proposed work as 
related to geologic 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 corner0 


The applicant proposes to do exploration work in six 


areas in the district. The locations of the various areas are shown on 


the following map. For convenience, they are treated separately, under 


the following headings: 


Early Bird Area: Area north of the Early Bird Mine. AREA A 


Balakiala East Area: Area east of the main Balakla]..a 
mine workings.	 AREA B 


Copper Alps Area: Area between the main Balaklala 
mine and the Early Bird mine.	 AREA C 


Boralma Area: Area between the Balaklala mine and 
the Angle Station gossan. 	 AREA D 


Vulcan Area:	 Area west and north of the Shasta 
King mine.	 AREA E 


Lawson Butte Area: Area northeast of Sugar Loaf 
and east of Spring Creek.	 AREA F
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5, EXPIDRATION WORK: (a) 


Several district-wide ore controls have been recognized by 


Kinkel, Albers and Hail. (U. S. G. S. Professional Paper 285) Briefly 


stated, they are (i) stratigraphic control within the Balakiala rhyolitej' 


(2) structural control by folds and foliation, (3), the presence of 


feederjissures (or other channels) along which the solutions ascended. 


To these may be added the apparent occurrence of the massive 


suiphide masses n "trends" in a northeasterly direction. 


Several subordinate controls have been suggested. Dr. Evans 


Mayo agrees with John Albers (USGS) in the belief that the east-west 


faults may be both pre-ore and post-ore in age, and may represent either 


feeding fissures, or zones where preparation has been good for the 


deposition of the massive suiphide ore bodies. Dr. Mayo also emphasizes 


the presence of fragmental rock horizons in the geological section as 


probably.important in localization of favorable ore horizons. 


Drilling done to date indicates another subordinate feature. -• 


This is the adversffect of tight syncinal folding. The Hornet ore 


body of the Iron Mountain mine rapidly decreases in size, and finally 


•	 terminates, in a tight sncline. Drilling in the Sugar Loaf area, along 


the axis of a tight syncine, failed to disclose any massive sulphide 


masses, although other geological conditions were favorable. The large 


Balaklala ore body rapidly decreases in size to the southwest as the 


broad syncline in which it occurs changes into a tightly folded syncline, 


as shown by the "E", "D", "C", and "B" rows of drill holes. 


The Early Bird ore body Is mall at the south end of the 


mine, where the structure is steep (and possibly tight), but increases
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5.	 EXPLORATION WORK:	 (a),	 3 


rapidly in cross-sectional area to the north as the structure becomes 


more open.


The importance of detailed geological mapping as a prerequisite 


to diamond drill exploration is obvious.	 The areas containing the favor-


able elements can be determined by such mapping with consequent saving 


in drilling costs. 


Some surface mapping and a large amount of diamond drilling 


are suggested in Phase lat the Early Bird mine (AREA A). 	 Underground 


work to expose the ore body and to obtain representative samples for 


metallurgical testing is suggested as Phase II. 


Diaixnd drilling is suggested in the Balakiala East area 


(ARE4B) to check results of mappingreviously done.	 As the structure 


indicated by mapping is rather tight, this does not appear to be as 


• attractive an area as the Early Bird. 


The Copper Alps area (AREA C) contains an area where prior 


mapppg indicates a possibleasin. 	 The mapping is incomplete.	 Phase I 


• includes geologicaijiapping of this area, and Phase, II consists of drill-


ing to be done if the mapping confirms the presence of a basin. 


• Geological mapping is suggested as Phase i in the Bolma 


area (AREA D).	 This area lies east of the main Balaldala mine area and 


• west of the Angle Station area. 	 The area lies between two main north-


• south trends but lies within the east-west trend that appears to have 


been important in localizing the Balaklala and Early Bird ore bodies. 


Phase II would consist of drilling areas indicated by Phase I. 


• The Vulcan area (AREA E) includes a large area west and north 


the Shasta King	 It is likely that	 is of	 mine.	 geological mapping, which 


•••	 •
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5. EXPLORATION WORK: (a), 3 


proposed as Phasejor this area, will disclose one or more favorable 


areas, which would then be drilled under Phase II. This area is favor-. 


ably situated in the middle of the known district between the Balakiala-


Shasta King mines and the Mammoth mine. 


The Lawson Butte area (AREA F) includes an area that shows 


wide-spread py'itization and alteration, with some heavy gossan. Frag-


mental and tuff horizons are known in the formations that underlie the 


area. Geological mapping, with some bulldozeLuts to improve exposures, 


is planned as Phase I for this area. Phase II consists of drilling areas 


designated by the mapping conducted in Phase I.
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5. F	 OATQj9iU: Z4N UTTi A1f&A 


West. The surface geology is ebova on the 2,000 scsI. geologic map that 


accompanies Professional Paper 235. Th ar*a La describ. , in part, 0* 


page 331 of the Profeesionsi Paper, undr the name 0King Coppr Pxo*pSct. 


The widespread pyritisation and alteration, the presenCe 


of tuft sd fraaenta1 rock horizons in the 8*1*1.1* cerise her., and tt. 


location along thS eastern trend of the district, makes this an attractiv 


area. Detailed geological *irk is required to determins obJsctiea. 


If the detailed irk proposed for iha*s I indicates a basin. 


ike .t,ructure, or an open cyncUnel structure, then a minimum of six 


holes u1d hi necessary for initial exploration. This is,rk would be 


dons as Phase U.


rns. 


S1 holes (3 500 feet each; 


3,000 feet Q9.60 per footi 	 2e,800.00 


300 core boxes (3 Cl.25	 375.00 


2,000 f..t of drill. rosdet	 600.00


Insinieri $c*3 


urv.ytngs	 1,536.00 


o)4a rs 


Surface mappings Forty4s1	 2,400.00 / 


Logging cores	 540.00


InspectiOn of drilltgs 


:
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State sour operating .xp.ri.nce end background to conduct 
this exploration irk end also that of the person who will supervise 
the iiork. - -	 _	 = - 


Shsst* Minerals end Chezical Conpany (and its predecessor, 


hats Copper and Uraniun Coapeny) has been engaged in lining ethos 1954. 


The organiser end president of the coapeay, K. L. Stoker, has been in 


the mining busineøs for tvettty.fiYs years. 


hasta Minerals and Chica1 Conpany intends to, employ the 7 


services of Walker ngirteerirag Corpor&tion in the direction of the 


program. e work will be done under the intediats supsrvi6ion of 


t7, J. ta1ker, cm . eng$i er and geclogbt of twentytwo years oxperience. 


. Walker has becn in chnrge of the progrma previously compl•t.ed in 


the district, DA 3590 (Shasta King nine), E4 4092 (3alaklelai mine), 


M the progrw for the Sh etatzelps Dodge .oint lentnre. 


Mdittonal geological services will be turnihed by 2a1k. 


in.ering Corporation. Ing.ering services will be upplied by one 


of the professional engineering organizations availabis in .dding.
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AP?END]X A 


ANALYSIS OF DRILLING COSTS:	 1959 SEASON 


6,lo4 feet of diamond drIlling were completed in the 1959 
season at a contractual cost of $56,l3.90. This included all items 
of direct cost and amounted to 9.3076 per foot of hole drilled 


Charts attached to this appendix show the distribution of 
the contract drilling costs. This breakdown has been furnished on a 
confidential basis by the contractor. 


The attached charts also show the breakdown in time for 
drilling and related operations. 


Labor consumes 41% of the cost of drilling. This item will 
be increased in the future by the necessity of complying with the union 
wage scale in this area. The increase will amount to 20% of the labor 
cost, or 6.1% oc the contractual drilling cost, and will raise the 
cost to . 9.87 per foot. 


Under terms of prior DNEA contracts, the charts show that 
the company paid 59.2% of the contractual cost of drilling and the 
overnment paid tO.8%, when the allowable maximum cost was $7.60 per foot. 


With the increase caused.by compliance with the local wage. 
scale, if the same $7.60 maximum is used, the company will, in the 
future, pay 62.25% of the contractual cost, while the Government will 
pay 37.75%.	


0 


These points are raised to 
price more in line with expe&csbould bstali shed. Future drilling --
16out 9.87 per foot, distributed as follows: 


Core drilling (includes rotary bit drilling in soil) 	 35/foot / 
Rening.	 -	 .76/foo.t 
Cementing	 .42/foot 
Mud	 .11/foot 
Miscellaneous	 .23/foot 


Total cost per foot of completed hole $9.8 


Attached to this appendix are letters containing tentative bids 
from R. S. MeClintock Drilling Company and from Joy Manufacturing Company. 
Based on these bids, the drilling done in 1959 would have cost 9.67 per 
footift1jntock had drilled the holes and $10.34 per foot if Joy had 
drilled them. 


The figure of 9.60 per foot of completed hole used in this 
application appears to be reasonable.


W. J. Walker
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•	 ANALYSIS OF DRILLING COSTS• 


AND PERFORMANCE DATA FOR 1959 


HIT


MISCELLANEOUS


LINE 


SET UP 


CEMENT 


TRATION 


TilER 


TAXES -INS - VAC 


TRAVEL To AND FROM DRILL SITE 


REPAIR AND MA INTENANCE 


RENTALS 


SUPPLIES
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KS
COMPARISON OF PRESENT AND FUTURE


PAYMENT DISTRIBUTION 


Based on present allowed price of 71Q per foot 


PAYMENT ENrIRELV BY 


CHEMICAL CO. 
SHASTA MINERAL 


/8.4% 


PAYMEPITBY SHASTA	 PAYMENT BY GO VERNMENT	 PAYMENT DISTRIBUTION UNDER 
UNDER CONTRACT 041(4 4092 UNDER CONTi'ACT OMEA 4092 PRESENT DRILLING CONTRACT 


40.8%	 40.8%


Z PAYMENT ENTIRELY BY /I?/CREASE'> 
/	 SHASTA MINERAL B / 6.1 % 


/	
CHEM/C4L CO.	 / 


/	 24.5% 


PROJECTED PAYMENT. DISTRIBUTION .


	


I 
AFTER ANTICIPATED INCREASE IN DRILLING	 PAYMENTBY SHASTA	 AYMEWTBYGOVERNMENT 
COST CAUSED BY COMPLIANCE WITH	 UNDER CONTRACT OMEA 4092 NOER CONTRACT OMEA 4092 


UNION WAGE SCALE
3775	 3775%


I
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We have not yet received a, bid estimate for the proposed drilling from Boyles 
Brothers Drilling Company, but as they did the drilling in the 1959 season, we 
are enclosing a copy of the tentative 'bid submitted by Boyles Brothers for the 


1959 drilling.' We have been informed that costs will be increased 6.1% by 
the necessity of_pyirg uniofl scale n_ftr jpbsin 	 -. - - - 


•	 cOPY 


BOYLES BROT}RS 
•	 DRILLING' COMPANY 


May 5, 1959 


Shasta Minerals & Chemical Co 
612 Dooly Building 
Salt Lake City, Utah 


Gentlemen:


Mr W. J. Walker has asked for bids on your behalf for drilling 
approximately '5, 000 feet on yournproperty near Bedding, California. 


Our r. Pete Chesler, after an inspection of the work, has asked 
that we submit the following prices for your consideration: 


1. Mobilization and demobilization - 300.00 for each drill rof. 


2, Drilling rates: 
.	 (a) Overburden:	 '	 4.50 per foot 


AX	 BX	 NI 
(b) 0-200 feet 


0-500 feet	 ,	 7.90 /	 8.90 
500-750 feet	 8.60	 9.30 


3. Beaming, if required, will be charged for as follows: 


•	 AX to BX	 ,	 '	 l.90	 ,.	 ' 


BXtoNX	 2.50 
NI to 4-1/8	 3.00 


4. CementIng, if required, will be charged for as 'follows: 


AX	 '	 '	 per foot 
BX	 '	 ,	 230 per foot 
Ix	 '	 ' 2.70 per foot 
4-1/8"	 '	 '	 3.00 per Loot 


5. Standby time for surveying or delays ordered by your 
cOmpany, the charge will be l0.O0 per hour. 


•	 We have all the necessary licenses to woxk in California. Also 
will furnish all workmen's compensation and insurance as required. 


Thank you for calling on us. If we are the successful bidder, we 
have close supervision ci' the work by Mr. Chesler from our Sacramento office. 


Very truly yours 


s/d P. A. Park, Assistant Mangager, 
Drilling Division







4	 0 
S_	 Ntde DIAMOND DRILL COMPANY 


•CONTRACTING • DIAMOND DRILLS AND SUPPLIES . DIAMOND BITS 


PHou: rt B•Sa&3 POST OFFICE L3tJX 66 


W. 41U 2ND AVNLiE 


SPOKANE 10, WASH. 


' cbtn-u.' 1/, 1960 


hi:. Ln	 iucLai;	 (:lt	 iieni	 (2uiin*ij 
1605-6	 1a11:c	 iaid:	 .;1d, 
;1t	 City,	 uLnI 


/ittCiitioi	 •	 ;:.	 i.	 t:u:cv, i.cideit 


icu: 


t.c	 iili	 to	 U4.LtLU	 OU	 (iUL)LtiO1 Lu	 d1.1ILOLld	 t'uill LLi	 On	 yotu	 p$OCty in 
iaL:	 Couit',	 La1Lfoiiia.	 It is	 t1e1tood	 (that	 the	 (h'a.l1tu: ;i1i coI;i;t •	


ui	 10,00)	 ccL	 Lu hoJ.c;	 to	 n. ave,e	 cptii o	 (11)001	 400	 i:eet, 


,c	 )l0,0e	 to	 Lu'uj;it	 peo:tiel, t:o	 t.uL!:	 IUU.1LCd	 UL3Loud	 coi'c dii11: 
(jj 11	 p	 ,	 ly	 LiI.ps ,	 roi: ,	 casii;,	 co LC	 l)ai.'e 1 :	 diatoud l)t 311(1 •	 ;1ie11;	 :ind	 nil.	 ccc:;ar',	 ;leCC;o1ie:.


, 
c::ccpL	 coic	 uo::c,	 ;a11c c0l)1ifleL;, 


u,.itei:	 iC	 mid	 to	 .ac1i	 ;itc, roadr	 awl	 'o::cd	 fti11	 nitcs	 '.1iicIi ae to he 
fuuil[e(l	 l)y	 coi 1)3 iy,	 L0	 the .ITo11oii	 1)U1.	 J:oot: 


4 'f'	 rota..y	 bit	 diiiin .ntd	 piaciti;	 C3fliI1	 thiiu 
:oi1	 mid	 cieCOL1)osCl	 rod: 3.50 er ioot 


.	 oe	 •.i.iJ	 Ii.., U'	 - u.3) tOOL 


ux Core	 ii1iiIl; 0'	 -	 250' 7.35 ec	 ioot 


I;;:	 Core	 Jrii1iii .50'	 -	 500' U.35 pe	 ioot 


iX Coe Diiilin; •.50'	 -	 500' 1,35 ioot. 


11i,	 iit	 riiiin3 6.50 per foot 


1x	 i1	 ac	 mn.iiiiii3 5,35 i 


'J	 :'i	 dit	 Dtiiiiii 5.00 i)e'	 oot







V;	 Ô	 0 
shasta Minerals Chemical Co.	 February 17, 1960 
Salt Lake City, Utah	 rage 2-


.


Contractor arees to nibilizc and desibi1tze eçuipnent fron and to Spol:anc 
for the lur.ip sum of $1500.00 per machine, or if practicable to nbi1izo 
to machines at one time, for the luiip sum of $2650.0). 


In the event loose or cavinZ material, water courses or any conditions are 
encountered which tend to iia1:e dril1in impractical without the use of 
casing or cement the fo11o;in charge will be made: 


AX to BX	 $6.00 per foot 
DX to I'X	 $6.25 per foot 
NX to 3'.j" (UX Casing) 	 $4.75 per foot 


Cer*nt	 AX sifle	 $4.00 per foot 
X Size	 $4.25 per foot 
NX Size	 $4.50 pe foot 


In the event of delays not attributable to fault of contractor or break-. 
down of his equipment, contractor shall expect to be reimbursed fur hii 
continuing costs at the rate of $10.00 per hour. 


Contractor shall expect to be reimbursed at actual cost for casing left in 
holes at mining company's request and at 507. of actual cost for casing lost 


•	 throuli normal drilling operations. 


In the event operator desires to deflect holes contractor would expect to be 
reimbursed at the rate of $12.00 per hour for time spent in aettin8 dc. 
flection wedgec and deflecting hole, plus the actual coat of the wedges. 
Footage prices will apply as soon as deflection is attained, 


As is customary in the industry, we would expect to enter into an escrow 
agreement which will assure contractor of funds sufficient to meet invoices 
upon your company's approval. 


Our employees will be covered by Workman's Compensation to comply with the 
Stmte Acr snri rhe jnb will h	 vi"vi by pihli 1in!iltt' ti.nrsnr.' in tie 
atunt& of 10d,O00,00 and $300,000.00 and property damage in the anunt of 
$100,000.00. 


7e wish to thank you for the opportunity of oubuitting this proposal and 
assure you of our full cooperation.


Very truly yours, 


a. C. HCLIN1CL OHPAUY 


Philip II. irwin 
jb


. W. J. Walker
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February 19, 1960
-	 c4 .......... 


Shata 1ineralo & Chon'ica1 Cornvany 
1iO5 1alkcA Bank iiui1din 
.alt Liko Cit1, Utah 


(3 onti omen: 


On rnnuct of Yr. W. 3. .a1kor of tho Walker ngineori Corporation, icdding, 
a1i.1'ornth, w: et forth boiou rric and conditiow covering appr' rwit.o1y 


1(:),uo fcot ol diaroid core 1rill.i.g which you nrc pthnni.n to do during the 
period Juno 1, 19(0 t,o December 1, 1960 under an U. 1. i. contract. (o uncr.. 
ct:nr that the location af the çropochd tc iS iocitod S(V(:U rnlo: fror Shasta 
iJar, Ca iior;iia. 


l.


otary iock Lit iiriliing in oi1 and decorpocd 
rock - 14 1/2" 


Coring From 0 to 1400 ft. 


Plug diamond coring - Provided rock 
will lend 1,self economically to auth 
method 


Reaming for NX Ceing
Ric:Lrig for aL Ca3irg


for AX Casing 


Cementing of drill ho1c, if nece8eary 


Acid curvey of drill holes 


Doflecting of drill holes 


Delays on rur tart


(. 6.00 per ft. 


'lx 


9.5o ft.	 9,0u ft.	 ft. 


8.O0 ft. 47.50 ft. 47.25 ft. 


5.0O ft. 
4.75 f. 
I rn 4' 


- 4i) I £t 


l.O0 hr. 


15. 0O hr. 


15.0O hr. ;lua cost of wedge 


12,0O hr. 


.







Jrn Miwricvrimio COJtP*yy 
Swttt P410 


Oej'ator 
to furnish: 


Access roads to drill hole lc*atic*is 
Drilling *id 
Core boxes 
Water pipeline and installation of satao 


Contractor toAArni&i: 


Water punning equipment 


The above are tentative prices and conditions subject to revision upon xamina-
tiori of the proposed drill it and local ooaditio s. We understaz that t 
this tine, you only reqLlire tentative prices so that you can applj for an Q.M.. 
loan. A& and when the loan ta granted, you 'ill then call for firm bias. 


We will furnish for this proposed drilling one of our Joy 22-liD truck mounted 
gavo]ite driven core drills oonplete' with operating equipment and will conct 
thc drilling operations on the baaie of two 8-hour Ilift3 per day and six days 
per teek. 


We will appreciate sufficient advance notice so that an inspection of the property 
can be made after the loan is rantod. 


*e appreciate this opportunity of quoting on ytr requireronts, and hope that 
we can be of ervice to you in connection with th.t particulAr drilling project. 


Yours very tr4.y, 


.10! MJFACF1HING CO4PAWY 


1. i. ?ilarsid, Mana.r 
Contract Drill Division 


'jJp/ot 


cc: Mr. A.J. Walker 
1alker !ngineering Corp. 
3ox 8S7 
Redding, Calif.







W. K. ADAMS & B. E. REISER


P. 0. Box 523, Redding, California. 


NEW RATE SCHEDULE 


Effective July 1, 1 959, our charges will be made as follows:
FIELD CREWS 


3mancrew	 ............ $l6.O0perhour 4mancrew	 .............
2mancrew ........... 2O.00perhour 


•	 Plus mileage and expenses .	 lZ.O0perhour 


FIELD AND OFFICE RATES: 


Engineers	 ............ 
Draftsman ........................$ 6. 00 o 9 00 per ho 
Computers ..............


5.50'	 perhour 
,	 5.5Otô6.00perhour 


TESTS AND INSPECTION: 


Engineering Assistant .......... 5. 00 per hour .......................Inspector :' 6. 00 per hour 
EXPENSES: 


-	 Mileage	 ......
Stakes ............... $	 .l2permile 
Hubs ..................... .O5each 
Lath ......................


. 07 each 
Pins .O7each 


...•,	 ........... Pipe & Pipe Cap .......... 4. 00 each Concrete Monument ............... 5. 00 each Prints	 .......................
Recording Map	 Fee ........


.lOpersqft. 
Telephone Calls .......................15.00 each 


cost 
Subsitence .......................8. ()J) per day per man Othe rMisceflaneous Supplies & Expenses cost 


All bills payable 30 days after date of statement.


/1 







-	 -	 ___________________ 


United States Depai tment of the Interior 
GEOLOGICAL SURVEY


RESTON, VIRGINIA 22092 


September 27, 1974 


Memorandum 


To:	 Branch of Financial Reports, Geological Survey 	
f 


From:	 Chief, Office of Minerals Exploration 


Subject: Recording of Realized Losses under OME Contracts 


The "Write off" of the following realized losses under OME contracts 
is hereby authorized: 


Contract	 Docket	 Qprator	 Write-off 


	


2Z 2113	 6078	 Shasta Minerals & Chemical 
Co.	 $30,820.,33./' 


-r	 2140	 6148	 Little Squaw Mining Co.	 40,735.50 V 


	


.2145	 6205	 Arizona Metals Company 	 17,870.94.' 


M-te 
Harold Kirkemo 


0


'I	 .	 .	 ..	 .	 .	


. 


O


Let's Clean Up America For Our 200th Birthday











0	 1 
United States Department of the Interior 


GEOLOGICAL SURVEY
WASHINGTON, D.C. 20242 


IN REPLY REFER TO: Office of Minerals Exploration 	 June 12, 1973 


Silver King Mines, Inc. 
1204 Deseret Building 
Salt Lake City, Utah 84111


Re:ONE-6O78 (Copper-Zinc> 
Shasta Minerals and Chemical 
Company 
Balaklala Mine 
Shasta County, California, 
Contract 2113


E. 
ED 


9 1973 


Gentlemen:	
LciAL.SlC0 


After the completion of the approved exploration work under 
the contract identified above, we asked to be informed about 
changes in the status of the property and production from it 
during the period of royalty obligation. 


• To assist you to furnish this information and to assure the 
accuracy of our records, please answer the questions on the 
back of this letter and. return two copies to this office 
with copies of any pertinent documents. 


Sincerely yours, 


Harold Kirkemo 
Chief, Office of 
Minerals Exploration







.0 


Form MME 63 


(May 1970)
REQUEST FOR INFORMATION ON CERTIFIED PROJECT 


-• OR PROJECT UNDER ROYALTY AGREEMENT 


1 Since June 19, 1972	 has there been a change in ownership lease or	 Yes	 No 


sublease? 1/yes, please state detaifr of-the transaction below and provide a.true or. 


	


signed copy o/the pertinent documents,. unless they have been provided before !	 ,. . 


2. Since June 19, 1972	 , has there been any production from the land 	 - Yes	 No 


sub j ect to the contract? 


A. If so and it was shi pped, give quantity, value, and name and address of purchaser. 


Purchaser (name and address)	
1	


Quantity	 Value 


B. If stockpiled awaiting sale, state quantity, grade, and location. 


Type Quantity (tons) Estimated Grade .	 Location 


Ore . 


Concentrates - - - 


Other - - -


3. Since	 -; has any productionbeen transported through	 Yes	 No 


workings ( see	 -. :	 :. .,. ..	 of contract 


1/ so, state quantity, value, and disposition of material. 


Disposition of Material	 Quantity 


Submitted by:,1


Title Narne	 2	 Exec. Vice Pres. & Ge 
Address	 Date 


Rm 120'-I-, Deseret Bldg, SLC, Ut. 	 June 22, 1973


Value 







$TO	 .0. 
United States Department of the Interior 


GEOLOGICAL SURVEY



WASHINGTON, D.C. 20242 
A 


IN REPLY REFER TO: Office of Minerals Exploration 


Silver King Miflea, Inc. 
1.204 Desezet Building 
Salt. L&.* Cjti 1 U.t8b $411.1 


Gentlemen 


After the completion of the approved exploration work under 
the contract identified above, we asked to be informed abou 
changes in the status of the property and. production from i 
during the period of royalty obligation. 


To assist you to furnish this information and to assure the 
accuracy of our records, please answer the questions on the 
back of this letter and. return two copies to this office 
with copies of any pertinent documents. 


Sincerely yours, 


.. .... 


ChieE, Office of 
Ni.nerala . Exploration 


Copy to Region II


June 1.3, 1972 


Re: QME'6O78 (Copper*Zinc) 
Shasta Minerale and Chemical 


Compy 
Balakiala )line 


Shasta County, California 
Contract 2113


COPT, 
Oo L 
RECEI 


U( 2J 1972 


INIS:JD







0 
Form MME 63 
(May 97O) 


•


	


	 REQUEST FOR INFORMATION ON CERTIFIED PROJECT


OR PROJECT UNDER ROYALTY AGREEMENT 


•	 June iS, t97L 
L Since	 , has there been a change in ownership, lease, or 	 Yes	 No 


sublease? 1/ yes, please state details of the transaction below and provide a true or 


signed copy of the pertinent documents, unless they have been provided before. 


2. Since	 , has there been any production from the land - 	 Yes	 No 
subject to the contract? 


A. If so and it was shipped, give quantity, value, and name and address of purchaser. 


Purchaser (name and address)	 Quantity	 Value 


B. If stockpiled awaiting sale, state quantity, grade, and location. 


Type Quantity (tons) Estimated Grade Location 


Ore 


Concentrates - 


Other


3. Since	 , has any production been transported through	 Yes	 No 
workings ( see	 of contract )? 


If so, state quantity, value, and disposition of material. 


Disposition of Material
	


Value 


Submittedby:	 ____________________________________________________________ 


Name SILVER KING MINES, INC.	 Title	 • ••	 - 


By: K. L. Stokei</	 / President & General Manager 


• Addressl2O LI Deseret Bldg.	 Date	 June 19, 1972 
Salt Lake City, Utah 8'4111 







OFFICILL


copy 


0. M. E. 


•	 WE]) 


iN 17 1971 


L T 


j. gJJt


Silver King Nines, Inc. 


Salt Lake City, Utah 84111 


,oq


United States Department of the Interior 
GEOLOGICAL SURVEY 


\ /	 WASHINGTON, D.C. 20242 


IN REPLY REFER TO: Office of Minerals Exploration June. 9, 1971 


Re: ONE-6078 (Copper-Zinc) 
Shasta Minerals and Chemical 


Company 
• Balakiala Mine 


Shasta County, California 
Contract 2113 


- 


Gentlemen:
	 / 


After the completion of the approved exploration work under 
the contract identified above, we asked to be informed about 
changes in the status of the property and, production fran it 
during the period of royaity obligation. 


To assist you to furnish this information and to assure the 
accuracy of our records, please answer the questions on the 
back of this letter and return two copies to this office 
with copies of any pertinent documents. 


Sincerely yours, • 


Harold Kirkemo 
Chief, Office of 
Minerals Exploration







. 


FormMME63	 - 
(May 1970)


REQUEST FOR INFORMATION ON CERTIFIED PROJECT 


OR PROJECT UNDER ROYALTY AGREEMENT 


1. Since	 Jüne 15 , :.7O , has there been a change in ownership, lease 1 or	 Yes	 No sublease? 1/ yes, please state details of the transaction below and Provide a true or 
signed copy of the pertznent documents unless they have been provzded before 	 i	 - - 


r 


t.. 


2. Since	 June 15, 1970	 , has there been any production from the land 	 - Yes i:	 No subject to the contract? 


A. If so and it was shipped, give quantity, value, and name and address of purchaser. 


Purchaser (name and address) 	 Value 


B. If stockpiled awaiting sale, state quantity, grade, and location. 


Type Quantity (tons) Estimated Grade Location 


Ore 


Concentrates 	 .. 


Other


3. Since	 , has any production been transported through 	 Yes	 No i=i workings ( see	
:i-,.-:	 .	


o/contract)? 


. 


if so, state quantzty, value, and dispositiora:o/Lrnate,jaj.. - .............. ..	 - 


Disposition of Material 	 Quantity	 Value 


Submitted by: 
Name	 Title	


esident 
Address 120 '4 Des eret Bldg.	 Date 


	


Salt Lake City, Utah 8'4fll	 6/15/71 







United States Department of the Interior 
GEOLOGICAL SURVEY


WASHINGTON, D.C. 20242 


IN REPLY REFER TO: Office of Minerals Exploration	 June 8, I97O 


Silver King Nines, Inc.. 	 Re:OME-6078 (Copper-Zinc) 
347 Deseret Plaza 	 Shasta Ninerals and Chemical 
15 East 1st South	 Company 
Salt Lake City, Utah 84111 	 Balakiala Nine 


Shas.ta County, California 
Contract 2113 


Gentlemen:	 0 	 . 


After the completion of the approved exploration work under 
the contract identified above, we asked to be informed about 
changes in the status of the property and production from it 


•	 during the period of royalty obligation.	 • 


To assist you to furnish this information and to assure the 
accuracy of our records, please answer the questions on the 
back of this letter and return two copies to this office. 
with copies of any pertinent documents. •	 • 


Sincerely yours, 	 . 


JUN 3	
0 	


. 	 Harold Kirkemo	
0 	 • 


•.	 I	 0 	
. 	 Chif, Off ice of • 	 . 	 • 0


	 • 


•	 .	 Ninèráls Exploration 0 • • 


&4y27z







•	 •:••e 


Form MME 63 
(May 1970)	 :


REQUEST FOR INFORMATION ON CERTIFIED PROJECT 


ORPROJECTUNDERROYALTYAGREEMENT 


1 Since	 June 5, 1969	 has there been a change in ownership lease or 	 Yes	 No	 - 
sublease' 1/ yes, please state details of the transaction below and provide a true or 
szgned cony o/tbe pertinent documents unless they have been provided before 	 - 


	


S 	 0 


2. Since	 June 5, 1969	 , has there been any production from the land	 Yes	 No
subtect to the contract9 


A. If so and it was shipped, give quantity, value, and name and address of purchaser. 


	


Purchases (name and address) 	 Quantity	 Value 


B. If stockpiled awaiting Sale, state quantity, grade, and location. 


Type	 Quantity (tons)	 Estimated Grade	 Location 


Ore 


Concentrates	 S. 


Other	 S 


3. Since	 has any production been transported through • 	 Yes .	 No 
workings ( see	 S 	 of contract I? 


1/ so, state quantity, value, and disposition of material. 	 • 


Disposition of Material 	 0 	 Quantity	
1	


Value 


_______________	 1 
Submitted by:	 0 	


5 


• 	


S 	


esidënt &General Manager 	 S 


Address	 Deseret Plaza, 15 E. 1st S . Dte	 S 


	


Salt Lake City, Utah 8 L1111	 6/15/70	 ___________







- .S,..	 c. '-7' 
0 OFFICIAL FILE C__ V Date	 Surn3me Code 


(;;;33) 10/1	 f 69 120 


220 
___________ 


•5 140 
.1"


555, .5 -. __ 


ARNAIL	 ________ ____ 


Silver King Mines, Inc 
347 Deseret Plaza	 File OME-6078 
15 'East 1st. South 
Salt Lake City, Utah	 84111 


1/INTERIO	 DET	
Re:	 L*IEA-4092 (Copper-Zinc) _________ 


Shasta Minerals and Chemical Co , Insigue)
____ 


OCT 1
Balakiala Mine 
Shasta County, California	 .• 


I$OLJCI:TOp	 Contract Idm-E1006 
?7 


p-c' 'S	 Gentlemen:	 .' 


By the terms of the subject Exploration. Project Contract, as amended, 
and the certification of discovery or development dated June 6, 1960, 
al,i.minerals mined or produced from August 31, 1956, to August 31, 1969, 
were subject to the Government's royalty as set forth in said contract. 


As the period during which production was subject to.royal.ty has now 
expired, the Government according to its present records retains no 
claim or lien against 50 of the 69 claimS listed in Annex I of the 


• subject contract, or any future production therefrom.	 The 19 unreleased 
claims are subject to payment of royalty on production under provisions 
of Contract 2113, Docket 0M-6078.	 We, therefore, are closing our books 
and records on Contract Idm-E1006.	 Your attention, however, is called 
to the provisions of the contract which require the operator to keep 
and preserve certatn records for the periods indicated. 


The claims in. which royalty rights are preserved under OME Contract 
211.3 are as follows: ..	 .'	 S 


Survey No.	 Claim Name	 Section	 Township	 Range 


3446	 El Monte	 12	 33N	 6W 
3446	 Par tune	 .	 .12	 33W	 6W 
3446	 .	 Balaklala	 .	 7)	 33N)	 . 5W) 


• .	 S	 •	
•	 .;	 12)	 33N)	 6W)	 * 


4144	 Lucky Boy	 S	 •• 7	 33N	 5W 
• '	 4144	 Big Chief	 : 7	 33N	 SW 


• .	 4144	 McKinley	 •	 S	 7	 3N	 5W 
4144	 Ruby	 .	 .	 •	 7	 33N	 5W	 S 


•	 S
4144	 Garnet	 5	 7	 ..	 . 33N	 5W	 •. 5 


4144	 Pony	 7	 33N	 5W.	 • 
4144	 Iron Cap	 ..	 7-18	 .	 33N	 . 5W 
4144	 Copley	 7-18	 33N	 SW 


•	 S.	 S.	 S
\' 


•	 •	 •	 S







JL ctLi)fl	 ?SZ Rang 


4144	 CoLd 8prng 748)	 33W) 5W> 
1243)	 33$ 6W) 


4j44' S 	 7)	 3314)	 .. 3W) 
1243)	 33N) 6W) 


•	 .	 .414	 $unnySouth. .."	 18)	 '3N)	 .5W) •• 
13)	 33N) 6W) 


4144	 Erozeu North 3,8	 33N 
4145	 B1*ftte 1243	 3314 6W 
4145	 '.	 V


1243	 .1	 33 6W •	 V..	 4143	 : 1243	 33N	 •• V 


4226	 Good Msdtine	 12	 33N 6W 


$incee1y yours, 


// 


}laroJ4	 irkemo 
V 	 ,• 	 •. 	 V.	 V••' •


•• C141f	 OULc. .	 V 


)1jnez.1s Rzploration 


Copy t*:	 PbU1ip	 Petr•1.0 Capatty 
UsrtissviU., Ok1&ozaa ?4003 


cc	 Director's Reading Pile 
V 	


, 	
Mineral Resources	 •V . 	 . 	


• 	 ..


: 


Dockets DMEA-4092 and OME-6078 
OME Reading File 


V 	


01,lEVVRegionhI w/copy 	 E. Form 63 completed 9/24/69 5. , 	


S 	 V 	


V 


Branch of Budget and Finance 
Mr	 Kirkeno 


V 	 '•13•	 V


V 	 V 	 V 	


• : 	


VVV


V.,	 V 	


V 


HKirkemo/gla	 10=10-69


2







IN	 Y 


Office, of Mthrals I*io?i.tion 


UNITED STATES	 ,0 


DEPARTMENT OF THE INTERIOR. 
GEOLOGICAL SURVEY 
WASHINGTON, D.C. *0242 


• 


Silver King Mines, Inc	 Re:OME-6078 (Copper-Zinc) 
347 Deseret	 py	 :..." Shasta: Minerals . and. Chemical 


Plaza	
0.	 'Company 


15 East 1st	 Salt Lake City, Utah 84111	 RECEIVED	 Balakiala Mine 
South	 JUN J 1 1969	 Shasta County', California 


Contract 2113 
IN'ITIALSj 


Gentlemen 


After the completion of the ' approved exploration work under 


the contract identified abe, i asked to be infoed about 


changes in the status of the property and production from it 


• during" the 'period'of'rOyaltY obligation. 	 ' ..'	 :	 , :', 


To assiSt rou to furniñh thiS information and to assure;. •the	 ::: 


accuracy of our records, please answer the questions on the 


back of. this letter and ret..,	 copies to thiø office 


with copies of any pertinent docents.	 . 


Sincerely yours, 	 .	 ' . 


Harold Kirkemo	 ':	 ' 


Chief, Office of	 ,	 . 
Minerals Exploration 	 .'	 '







REQT.ST F INP41tCt 1TIYIL ffiOJZc'r 
AND PROJ!C1' t' ROThLTT 


l Since June19, 1968	 , has there been a ehage in ovnerihip, 
•leaee,.Qr sublease? If yes, pleue : state details of the tráa-
action belaI and provide a true or signed copyof the pertinent 
documents, unless they have been provided before. - 	 !e5D No 


2. SInce	 June 19, 1968	 ,; has , there been any production from 
Le land subject to the cdntract?	 Yes	 No 


A.. If so and it was shipped, give quantity, value, and name and 
address of purchaser. 


_________________________	 Quantity	 Value 


B. If stockpiled awaiting sale, state quantity,grade,andlocation. 


ype	 Quantity	 tstimated Grade	 Location 


Ore	 '	 Tons.	 , 
Concen- -	 :	 ' 
trate '	 - Tons __________________	 ____________________ 


s'.:. c.	 .'	 .:,, 
Other_____________ Tons _________________ 	 ___________________ 


3. Since	 , has any-production been transported 
through	 workings (see	 or contract)?	 YesJ NoJ 


If so, state quantity, a1ue, and disposition of material 


Disposition of Material	 Quantity	 Value 


Submitted by:	
0 


Name	 Silvpr King MTnPR, Tn	 Title _______________________________ 
•	 347 Deseret Plaza	 .	 President 
Address 15 East 1st South.	 Date	 6/5/69 •	


Salt Lake City, Utah 84111


I. 
M!4E Form 63 
Revised ,7..65.







INLYNIY*fO: 


Office. of Minerals EXploration 


UNITED STATES
'DEPARTMENT OF THE INTERIOR 


GEOLOGICAL SURVEY 
WASHINGTON, D.C. 20242


June 17, 1968 


Silver King Mines, Inc	 Re: OME-607'8 (Copper-Zinc) 
.	 .	 00...	 0:	 .	 rShtM.1 añd:Chmical 


1007 Walker Center	 ')	 Company 
19 East 2nd South ' 	 '	 fl ''	 Ba•lakIla-Miné<.°...... 
Salt Lake City, Utah 84111	 Shasta County, California 


Contract 2113, 


pYICIP.b
COPY 


O 
Gentlemen:	 'RCEI' 


'1968 
After the completion of the approved exploration work und 
the cortract identified above, we asked to be informed ab 
changes in the status of the' property and production from 
during the period of royalty obligation. 


To assist you to furnish this inforthation and to assure 
accuracy of our records, please answer the questions on. 
back of this letter and return two copies to this office 
with copies of any pertinent documents. 


Sincerely yours, 


Chief, Of ice of 
Minerals Exploration'







M!v Form 63	 •	 .:	 • 
Revised 7-65	 .	 . 


REQIST FOR INFORMATIbN ON (2RTIFIED PROJECT 
AND PROJECT UND ROYALTY AGRT	 . .	 . 


1. Since	 August 1967 , has there been a change in ownership, 
lease, r sublease? If yes, please state deta.ls of the trans-
action below and provide a true or signd copy of the pertinent 
d9cuments, rj.1ess they,have been provided before..: ii	 :	 ::.. Yea	 No 
I..6theagreernnt 1 of February 8, 1961, between Woodville J. Walker, 
t al , and hasta Minerals and Chemical Corporation still in 


full force?... If.. not,.. pl .ease give details. 	 :	 . 


	


(Jhe ontrac is ti1l in.ieffect)	 .	 r	 U 


2. Since	 August 1967 , has there been any production from 
the land subject to the contract? 	 .	 .	 .	 YesE No 


A. If so and it was shipped, give quantity, value, and name and 
address of purchaser. 


_____________________________	 Quantity	 V..1ue 


B. If stockpiled awaiting sale, state quantity, grade, and location. . - 


____	 Quantity	 Estimated Grade	 LocatiOn 


Ore	 _____________ Tons 
Concen-	 . 
trate ____________ Tons 


Other _____________ Tons _________________
(•.	 .o 


3. Since	 , has any production been transported 
through	 workings (see	 of contract)? 


If so, state quantity, 	 •axdissition of material. 


DispOsition°of Mter1ai	 Quantity


YesJ No 


Value 


Submitted by: SILVER KING 


Name	 By: 


Address 1007 Walker Center 
.19 E. 2nd So. 
Salt Lake City, Utah 8'411l


Title	 President 


Date 6/19/68







•
INNEPLVREPtRTO: 


Office of Minerals Exploration 
UNITED STATES 


DEPARTMENT OF THE INTERIOR• 
GEOLOGICAL SURVEY 
WASHINGTON. D.C. 20242


August 9, 1967 


Silver King Mines, Inc. 	 0FFICAI \Re: ONE-6078 (Copper-Zinc) 
1007 Walker Center	 CO	 Shasta Minerals and Chemical 
19 Eat 2nd south	 -	


Company	 - 
Salt Lake City, Utah 84111 	 Balaklala Mine -	


ILWG. i -	 Sh&sa Cöunty, 3a1If•rnia 
• 	 Cintract 2113 INIkS9_L c	 C 


L---L. '7A1flk1 


f2 


Gentlemen: 


After the completion of the approved exploration work under 
the contract identified above, we asked to be informed about 
changes in the status of the property and production from it 
during the period of royalty obligation. 


To assist you to furnish this information and to assure the 
accuracy of our records, please answer the questions on the 
back of this letter and return two copies to this office 
with copies of any pertinent documents. 	 • 


Sincerely yours, 


cj .Johnso9 
Chief, Office o 
Minerals Exploration 	 • 


^7Z (R•







•	 . 


MFQrm63	 \ 
Revised 7-65	 ••	 •••. •.• 


REQUEST FOR INFORMATION ON CERTIFIED PROJECT 
AND PROJECT UNDER ROYALTY AGREENT 


1 Since September 1966 , has there been a change in oership, 
lease, or sublease? If yes, p1eae satsdertails of the trans-
action below and provide a true or signed copy of.. the pertinent 


te have been provided before	 Yeé	 No 
the agreement of Fbruary 8, 1961, between Woodvi11I Wa11er 


et al , anShasta Minerals and Chemical CorporationstllJin 
full force? I not, please give details	 Yes/X/ N.!! 


.sIà MIriëx1s & Chemical Co.i was merged into Silver King 
Mines, Inc. on iJunJ3O, 1965... 


2 Since September 1966	 , has there been any production from 
the land subject to the contract?	 Yes	 No 


A. If so and it was shipped, give quantity, value, and name and 
address of purchaser.


Quantit	 .	 Value 


B. If stockpiled awaiting sale, state quantity, grade, and location. 


Type	 Quantity	 .	 Estimated Grade	 Location 


Ore	 Tons 
Concen-
trates	 Tons 


Other 


3 . Since	 , has any production been transported 
through	 workings (see	 of contract)? 


Lb	 ....... 


If	 state quantity	 nddiposition of material. 


Disposition of Material	 Quantity


YesE No 


Value 


Submitted by: 


Address 111117 W1Tcr rni-r 


19 East 2nd South - 
Salt Lake City, Utah 8'-J-lll


Title Executive Vice President 


Date August 11-1, 1967







0	 INREPLYREFERTO: 


UNITED STATES
DEPARTMENT OF THE INTERIOR 


GEOLOGICAL SURVEY 


WASHINGTON. D.C. 20242 


August 17, 1966 


sta Minerals and Chemical 
npany..	 ,/	 Re: ON.6O78 (Copper-Zinc) 
óith Main Street°	 hAsta?Minra1s and Chmical 


t LakeY City1, Lfth 841O1	
° O	


Cbmany 
' °\: \	 Balakiala Mine 


Shasta County, California 
Contract 211-3 	 .. 


Gentlemen:	 - 


After the completion of the approved exploration work under 
the contract identified above, we asked to be informed about 
changes in the status of the property and production from it 
during the period of royalty obligation. 


To assist you to furnish this information and to assure the 
accuracy of our records, please answer the questions on the 
back of this letter and return two copies to this office 
with copies of any pertinent documents. 


Sincerely yours, 


4: 


Frank E. Jihfson 
Chief, Office of 	 Or 
Minerals Exploration


gI17; T) 


Rp 19 1966 


I1I,TIAL COIYE 


-	 1LLLLJL1 


	


-.	 -	 --







NNE Form 63	 0 Revised 7-65


REQUEST FOR INFORMATION ON CERTIFIED PROThCT 
MID PROJECP UNDER ROYALTY AGREENTT 


1. Since June 1965	 , has the ben , a change in ownership, 
lease, or sublease? If yes, plee" stte 3 dthIls of the trans-
action below and provide a true or signed copy of the peztinezit. 
doPments ,)ç p..1e ss they l3ave been provided befor	 Ye 
Is thq ageemit of Fbruary 8, 1961, between Woodville J. Walker, .t a] 
and Shast'a finera1s arid Chemical Corporation tiX1Liri full forc	 'I n 


	


r ¶.q. o,	 '.,	 -	 -	 - 
please gi .4ei f' '	 Yes /X/No I_I 
J1'i.O:i.L)	 :rso' 


c1	 :r:o' 2. Since June	 , has there been any production from 
the land subject to the contract?	 YesE No 


A. If so and it was shipped, gie quantity, value, and name and 
address of purchaser.


Quantity'	 ,Va1ue 


B. If stockpiled awaiting sale,. state quantity, grade, and location. 


Trpe 


Ore 
Concen-
trates 


Other


Quantity	 Estimated Grade 


Tons 


Tons


Location 


3 . Since	 , has any production been transported 
through	 workings (see	 of contract)? 


If so, sta.€e quaflt1t,àl	 'ddtètion 'ofmaterial. 
r;o.ro_:: 


Disposition of Material	 Quantity


YesE No 


Value 


Submitted by: 


Name	 SILVER KING MINES., INC. 


Address 1007 Walker Center 
19 East 2nd South. 
Salt Lake City, Utah 8f-I-1l1


Title	 Pres. 


Date ' Sept. 111, 1966







•


UNITED STATES
DEPARTMENT OF THE INTERIOR 


S 	 OFFICE OF MINERALS EXPLORATION 
WASHINGTON 25, D. C. 


June 1, 1965	 : -: :. 
S	 Re:O-6O78 (Copper-Zinc) 


Shasta.Minerals and Chemical 	 ..	 Shasta. Minerals and, Chemical 
• Company	 -	 S 	 S 	 Company 


•	 826 South Main Street	 Balakiala Mine 
Salt Lake City 1, Utah 84101 	 Shasta County, California 


Contract 2113 


Gentlemen: 


After the completion of the approved exploration work under 
the contract identified above, we asked to be informed about 
changes 1h the status of the property and production from it 
during the period of royalty obl)gation.	 S 	


• 	 S 


To assist you to furnish this information and to assure the 
accuracy of our records, please answer the questions on the 
back of thialetter and return two copies to this office 
with copies of any pertinent documents. 


• Sincerely yours, 


George C. Selfridge, Chief 
•	


H • 


Division of Exploration Operations 


S 	


prILAL	
S 


i COPY 


RCEIVE 


JUN •1fl	
- S 


S 	


S 	


55 . 	


5 	


S 


S 	


• 	 .. -••5 •. 	
• ,







MME Form 63	
A	 O-6O78 


Revjaed, 3-62	 . .',	 2113 


ORI1RMAPIONON CERTIFIED PROJECT	
;0 


AND. PROJECT UNDER ROYALTY AGREEMENT ---------


1. , Since 8auttyi.i62	 , has, there been a change in ownership1 
.letsed'.aubiea'8e? If yea, pleaae state details of the trans 


action beio a provide a te or eied opy bf th 
document8, unleBs they have been provided before. 	 Ye	 No 
Is the agreement of February 8, 1961, between Woodville J. Walker, 
et al., andA Shasta Minerals and Chemical Corporation still ii full Yesj/ No LI 
force. "IfriOt, pIase give details. 


2. Since 5auaty962	 , has there been any production from 
the land subject to the contract?	 .	 .	 Yea	 No [] 
A. If so and it was shipped, give quantity, value, and name and 


address of purchaser.


	


	
': A. 


antity 


B. If stockpiled awaiting sale, tate quantity, grade, and locatlon. 


ant1	 Estimated Grade	 Location 


Ore	 .	 Tons 
Concen-
traes ________ Tons	 -	 ________	 ____ ___ 


Other	 ___________ Tons __________ 


3 . Since	 , has any production been transported 
through	 workings, (6ée: .-Cof contract)? -,	 f) 


A. If so, state quantity, value, end disposition -of material.


Yes 0 No 0 


Dtspositlon of Materia3.	 quantity	 Value -. 


Submitted by: SHASTA MINERS & C MICAL CO. 


Name	 Title	 - 


Mdresa 826 So. Main St.	 Date	 6/11/65 __________ ______
Salt Lake City, Utah


A5jJ.
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PROJECT SIMMARY REPORT 


By: F. M. Murphy 	 April 30, 1964 


1. OME-6078 (Copper-Zinc) 
Contract 2113 


Property - Balakiala I'ine 
Shasta County, California 


Operator - Shasta Minerals & Chemical Company 
826 South Main Street 
Salt Lake City 1,' Utah. 


Operator's Property Rights - 


Lease on 47 patented and unpatented lode mining claims and 
owner of one patented claim. 


Lien and Subordination Agreements, dated February 14, 1960, 
covering the leased claims executed by Woodville J. Walker 
and Belle T. Walker, president End secretary, respectively, 
of Walker Engineering Corporation, 3225 Sunset Drive, 
Redding, California. 


2. Contract dated June 10, 1960. 


Work Authorized - 


The work consisted of core drilling in the following 
three areas: 


In Area 1, a maximum of 13 holes aggregating 5,850 
feet. If the initial drilling in Area 1 indicated 
it was unfavorable, then the remaining footage could 
be used in Area 2. 


In Area 3L, a maximum of 13 holes aggregating 4,550 
feet could be drilled. The total estimated cost of 
the project was $89,620.00. 


Amendments - 


No. 1, April 7, 1961, allows a recess period, increases 
royalty period to 13 years, End contains a conditional 
royalty agreement.







!i	 I	 I 
Amendments (continued) 


No. 2, May 16, 1961, allows non-core as well -as 


core drilling. 


No.3, January 9, 1962, allows a recessperiod, 
- increases royalty period to 14 years, and 
contains a conditional royalty agr:eement. 


Work - Comple ted - 


100 hours bulldozing 	 $1,500.00 


7,118 feet drilling	 56,232.20 


Core boxes	 -537.16 


56 assays	 168.00 


Incidental allowance (7,118 feet) 	 3,203.10 


Total Acceptable Cost	 $61,640.46 


Government Participat-ion'@ 5070 $30,820.23 


Final Reports - 


0erator's final report received October 8, 1962 
Field final repor t- - none 


Report -of Review, November -27, 1962 


4. Certification - 'Royalty Agreement Under 'the terms Of Item 4(d) Of 
Amendment No. 3. 


Note: Four -of the claims subordinated under 'this contract 
are also listed in Contract Idm-E1006 (DME -4092), 
which waS certified June 6, t960. 


5. -Commeits -


The holes drilled -under the -contract in- most':çases 
traversed the middle unit of the Balakiala rhyolite 
formation of Devonian' age which is the potential ore-
bearing- formation in the project area. 


The primary control for the location of the large ore 
bodies in the Shasta district are major east-west-trending 
normal faults. The ore bodies occur' in the down-dropped 


2
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Comments (continued) 


block On the hanging wall side of these faults in the 
.above-mentioned favorable host rock. Two such faults 
were kflown to' occur in the'poject area. 


The following hples.were'completed: 


Area 1, Holes Nos. As-4, 5, and 6, aggregating


l,509 feet. 


Area 2, Holes Nos. As-7, 8, 9, 10, 11 and 12, 
aggregating 2,275 feet. 


Area 3, Holes No's. KC-1,.2, 3, 4, 5, and .6, 
aggregating 3,334 feet. 


Area 1 appeared to be east of'the'.or.e trend of'the Angle 
Station ;ore body or 'the drill holes . were too low in the 
Section and ore in this area probably deposited only 


right at the base of the cap rock. No lower sulfide zone 
was traversed equivalent' to the lower zone at'the 
Balakiala mine. Some scattered pyri'te and' hydrothermal 
alteration was traversed at the upper and lower 'potential 
ore horizons but 'nothing of' coer.cial interest. 


Area .2' was a continuation Of Area 1 to the west and 
drilling indicated about the same type of formations as 
described above'. Two hole's were drilled on the hanging-
wall side of and fair'ly .'.close to".a large east-west fault. 
Small seams -of 'pyrite -and chalcopyrite were traversed Jy 
all the holes but no massive 'sulfides. 


Area .3 is about two miles southwest f'Areas 1 ard.2. 
All holes drilled in this area traversed dispersed .cha'lco-
pyrite mineralization but no' .massiye Ore bodies. 


The''OpratOr requested..a r•ecess'period after -drilling 'the 
six.holes in the'King Copper (Area 3). ' This was granted. 
With' the request the Operator stated Itwas uncertain as 
to the significance of the dispersed mineralization and 
during the recess period it planned o carry out a 
resistivity'progr.am in 'the area. as the poss'ibility,of 
massive sulfide bodies 'occurring , in' this area had not 
been. completely' eliminated. 


3
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Comments (continued) - 


Work was not started by the date fixed in Amendment No. 3, 
so the project was automatically terminated. 


F. M. Iurphy, Mining Engineer 


FMMurphy/gla 4-30-64 
cc to:	 Director's Reading File 


Frank E. Johnson 
Administrator's Reading Fle 
•Co:de 50.0







OFFICE OF NERALS, E)LORATIO 


WORK COLETED ANALYSIS 


Certified	 After final audit • r review report is received, prepar in duplicate. 
File original in official docket Send copy to Code 210 


.àrator	 Actual Cost 
)	 4Z7/,/	 f	 X 


State	 Agreed Unit 
•	 Cost	 S 


Docket No. 


Contract No. 


• Final Repott	 Commodity 
of Audit	 _________ 
Final Report	 •• 


• tf• Pvfv ii4' Fl 
Authorized by Completed Net cost aft-


Type of Work Contract and and. er sale of 
(Use these categories only) Amendments Paid. for Gov't. Propert 


Units Cos/ Units CostJ ______________ ___________________________ 


Drifting & Crosécutting 


Raising 


Shafts 


41nzes - 


Drillin	
"' / 


t'_' 7'// . f74z (Spec1f) ff7 zI 
Surface Excavatior


_____ 


Underground Excavation •• 


Roads and Trails 


Operating Equipment Purchased 


Surface Rehabilitation & Repairs 


Underground Rehabilitation 


New Building, Improvements, .etc. 	 • S 


Other (Specify) • /éf. ______


Totals	 ,	 t1" 
1/ Round off to dollars. 
2/ Net cost total must agree sdth final report of audit or review. 


Prepared by	 Date__________ 







Form 7 
58)
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. w-wI'J w,rw1. ' 4&&ItV	 - 
$h**ta Minerals and Chemical Company 
$*lmkI*1a Mine	 . . 
Shasta County, California 
Contract 2113 


Gentlemen: 


Inclosad is a sslfwexplanetory letter of today to the Operator 
under the subject contrict. This relates to the Lien and Subor's 
dination Agreements signed by Mr. Woodi4II. 3. Walker, president 
of 70Ut' company, and Mrs. Belle T. Walker1 secretary of your 
emepany, on V.brusry 14, 1960. 


The Goeroment's prior lien on the land and upon any producUon 
therefrom will continue in e*tstance for the length of time men 
tioned ix the enclosed lttr to the Operator. You are obligated 
during that period to comitt no act and to assert no claim in 
conflict with the Oov.rient's rights under the agreement, and to 
give *dmnce notice of th. Goverzment'$ rights to any transferee 
or lesø.e of any part of your interest in the land or th. produtiu 
therefrom.


Sincrety yours, 


George Fumich, Yr 


	


ActingDirector	 .	 .. 


*n1osure	 .. 
FMMurphy/mm	 .	 . 
12/12/63	 S 	 . 	 . 


cc Director's Reading File 
•	 Region II	 .	 .	 .	 ,Je 


Docket	 fr	 '- -r 


	


(	
vD


683 















Acting PLaid Officer, Region U 


I	 ranz	 E. fl. Talbart. Chief (signed) E. D. Talbert 


/	
Noweabor 27, 1962 


r.aadun
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y[	
C*tractAdninistration and Audit Divisiofl 


\ /$ubj.ct: CE4O78 '(Copper*Ziuc) 
Shasta lUnerals and CheaicaL Coaç'any 
lal*kiala Mine 
Shasta County, Csi,iornia 
contract 2113 


As requested by your ..i.vn.r 21 worandun,. .1 t.port of R*i.* L.a. 
liea of a final audit has been prepared for the subject contract. 
If you concur in th. facts stated therein, the enclosed original 
and two copies should be distributed in accordance with section 4 
of C' Circular 2, as follows: 


(a) Original to the Piscal Section, Division of Ad.in 
istrative Services, Office of the Secretary, U. S 
)epartasat of the 1eteror, 1asbi*gton 25, D. C., 
with rIu*st that the balance .1 $177.21 be paid 
to the Operator;	 .	 .	 .	 . 


(b) Qua copy to the Operator, and 
(c) One copyfor your fUss. 


4 evidence of your concurrince, * copy o.f your letter transasitUng 
the Operator's copy should be fursished this Division. If for any 
reason you do not concur, the original and both copies should be 
returned to this )ivisio* with your	 suts. 


Pluse note that. the contract ésttaata of $240.00 for assays Is not 
a naxiei** as your aenor'aadun indicates. flowever, the contract 
does not provide for analyses of coeposite ssaples or assays for 
gold and ilv•r. Accordingly, the casts for such hav* been dis-
allowed by this review. This review also has sustained a prior 
disallowance by the ).partment's 1iscal Section of $170.98 for 
undecunented costs dated for core boxes. 


!our nenorsedun states that the eTigiàal of th. final (June 1962) 
voucher was attached; however, only a copy was attached md is


13683











I!


. 	 . 


UNITED STATES
DEPARTMENT OF THE INTiF 


OFFICE OF MINERALS EXPLORAION 


555 Battery Street 
San Francisco 11, Calif


o2 


Memorandum" 


To:	 Contract Administration and Audit Di 
Washington 25, D. C 


From:	 Acting Field Officer, OME, Region II 


Subject: oME6o78 (Copper-Zinc) 
Shasta Minerals and Chemical Company 
Balakiala Mine 
Shasta County, California 
Contract No. 2113


,	 '--•, 


Work under the subject contract was terminated, effective January 1, 
1962, by an agreement dated January 9, 1962. 


The number of units of work completed by the operator and accepted 
by the field officer conforms to contract specifications except for 
the chemical analyses. The contract allows only $211-O.00, 


Category I 
Bulldozing access roads & drill sites 	 100 hours 
Diamond drilling	 7,118 feet 


Category II 
Cardboard core boxes 	 $711.80 


Category VII 
Chemical analyses 	 $3)4i..50 


Fixed Unit Costs 
Incidental allowance for drilling, 


$O. Li. 5 per ft.	 7118 feet







4 ..	 . 


An acceptable final engineering and geological report was received 
from the operator on September 26, 1962. 


A Report of Review, in lieu of a final audit, is in order and requested. 
For this purpose the original copies of the final (June 1962) MNE-60 
and NE-6l are attached.


4LQ (UQ2.o 
Paul V. Fillo 


Enclosures 


cc: 
Chief, Division of Field Operations, Washington 25, D. C.











S	 I 
UNITED STATES


DEPARTMENT OF THE INTERIOR 
OFFICE OF MINERALS EXPLORATION 


555 Battery Street 
San Francisco 11, California


- L RLE Copy 
October l,l2E 


OCT 8 1962 


Memoranduin	 IIJ 


To:	 Chief, Division of Field erations 
Washington, D. C. 


From:	 Acting Field Officer, O, Region 


Subject: OME-6078 (Copper, Zinc) 
Shasta Minerals and Chemical Compa 


Shasta County, California 
Contract No. 2113 


Enclosed are the original and two copies of the operator's Final 
Report on the subject contract and a copy of a letter from the 
subject operator.


Paul V. Fillo 


Enclosure	 / /VT
2/ 


(See Folder No. i-A - bound copy of report)


'1 H)O 
(D I


(D 
0 P311 
P1 1-
r rP 


0 
'1







0	 I	 e	 - 2	 SHASTA rMjfliaIs1(hemiäi1COMPAKYT, --
612 bOOLY BUILDINc	 \. 


	


:	 I	 ..	 \: 
SALT LAKECçY 1, UCrAH 


$epte1iibel9, l92 


V	 -\ 


Mr. Paul V. FilTh 
Acting FieLi Qffj pj', ()	 :
Region IT /	 555 I3attery Street 
San i'rancisco 11, California 


Re: ONE 6078 (Copper..Zinc) 
ç	 .	 .	 Shasta Minerals & Cheutical Co. 


Balakiala Mine 
$hastaCOunty,. California. 


	


. S.	 . •.	 . .. .	 .	


Co tract 'No. 2113	 .	 . 


Dear Mr. Fillo: 


	


.	 . Encioøed herewith are the ot'iginal and four copie8 
of the "Oprator'a Final Report' covering the above 0 .M. E. 


• contract. We are sor'i'y for the delayin forwarding this 
to.your office. .....................	 .	 . 


If there is any additional information which is 
ncesary to complete this matter please 11!t us know. 


Sincerely yours, 


SIIASTh MINERALS C}1iMXCAL CO. 


President I	 .•	 •	 .	 . 


KLS:nch	 .	 .	 .	 S. 


	


•	 .	 .	 •	 :.


r


7	


-







V


.


UNITED STATES
DEPARTMENT OF THE INTERIOR 


OFFICE OF MINERALS EXPLORATION 


555 Battery Street
San Francisco 11, California 


Memorandum 


To:	 Chief, Division of Field Qperations, 
Washington, D. C. 


From:	 Acting Field Officer, ONE, Region II 


Subject: OME-6078 (Copper-Zinc) 
Shasta Minerals & Chemical Co. 
Balaklala Mine 
Shasta County, California 
Contract No. 2113 


Enclosed is a copy of a letter from the subject company, for 


your information.


PJAZ 
Paul V. Fillo 


Enclosure







FI1 ::Ti::	 ETiI 
/	 S6a Minera1 & ChemiJ	 py 


IELO O9•P6 


. 0. oor io 


Paul V0 
Fillo	


DDI, CALIONIA 


July 3O 1962 


ting Field Officer, OME 
Region II 


Battery Street 
San Francisco 11 California	


O 6078 (Copper Zinc) 
/	 Shasta Minerals & Cherncai Co0 


Balakiala Mine 
Shasta County 9 California 
Contract No 0 2113 


Dear Mr 0 Fi110 


• Mr 0 L L0 Stoker hai forarded me a copy of your letter of July 2O 162 


I il1 be happy to meot ,with you on August 16 9 1962 9 in order that th Goverient may make its final field inspection of the 
Shasta property 0 Please advise me if anything should arise which 
isould make this date unsatisfactory0 


ery truly yours 
U 
( 4/ ' k 


Bruce IrI1$wiler 
'Geo1oist 


C g Ko L0 Stokor
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UNITED STATES 
DEPARTMENT OF THE INTERIOR 	 !L Copy 


OFFICE OF MINERALS EXPI!ORAT.ION 	 J:. 


555 Battery Street	 JUL 24 I'62 
Sari ?aneisco 11, CalifOrnia 	 IN.	 S 


•	 •.'	
:	


:. ; ':i 
Mr. L. L. Stoker, Preidèflt	 6' 
Shasta Minerals & Chemical (npa	 : 


826 So Main Street 
Salt Lake City 1, Utah


Re aE-6O78 (Copper-Zinc) 
Shasta Minerals & Chemical Co 
Balakiala 4ine 
Shasta County, California 
Contract No 2113 


flear r. stoker: 


This is to acicnowledge. your letter of Jul 17, 1962. ' I am sure our 
Washington Office viii alloW this de1y under those circumstances A 
week, or so after August 15, 1962, should give your engineers enough 
time in forwarding the final report 


I would like to set 'up a tentative date of August iG, 1962, in meet 
ing your engineers on the property This vU be the Government' s 
final field inspection trip, reviewing the work which was done on 


contract 


Ple.se ad.vise me jf$ this date is satisfactory 


Sincerely yours, 


Paul V. Fib 
•	


,	 !'t(n Piteld Officers G4E
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Memorand'


.	 . 
UNITED STATES


DEPARTMENT OF THE INTERIOR 
OFFICE OF MINERALS EXPLORATION 


San Francisco 11, California 	 OFFCL ALE 


To:	 Chief, Division of Field Operations, OME/W tn n, 	 C4E.QT 


From:	 Acting Field Officer, ONE, Region II 


Subject: ONE-6078 (Copper-Zinc) 
Shasta Minerals & Chemical Co. 
Ballala Mine 
Shasta County, California 
Contract No. 2113 


Enclosed is a copy of a letter from the subject operator, for your 


information.


Paul V. Fillo 


Enclosure
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SHASTA Minejah ,&. Chemical (OMPM4	 7' 


	


•	 .	 -	 .	 /	 C-	 .-


	


•	 !2 D0OL''UIIDING	 ,\	
\ 


	


-	 7 II-	 /	
• 


SALT LAKE iT,L-JTAH . 


	


dune 26,1,962	 -. 


7
Mr, Paul V. Pub 
Acting Field Qffjcer, OME 
Region Ii	 .	 . 
555 Bttery Stróet.	 ''
San Francisco 11, California 


Fe OME-6078 (Copper.zinc) 
Shasta Minerals e Chemical Company 
a1akiaia Mine 


Shasta County, California 
Contract No. Idn-E 2113 


Dear Mr ilbo. 


This is in reply to your letter of June 12, 1062 


Due to reasons	 .ttioied. in our previouG .. letter. t you, we find it 
S impossible t resume work'uder the'.above project by July I, 1962. 


Our oompany has beefl unable to clear its propoaed offering f 
stock uxioer a 33 Reglstrdtion in ibhinton, and therefore, we 
are unable to 'finance the continuation of this. program as set forth 
in the subject coracc 


We therefore request that this. letter be cons.icore'd as a request for. 
a nuitual termination agreement óance11iig out: the balance "of the' '-
work covered by the above mentioned 'contract.	 ,	 . 


Very truly yours, 


SUASTA MINERALS CHEMICAL 'CO?WANY 


-K. L. Stoker	 -. .	 , 
S •	


©	 -	 President	 •	 S 


	


- 	
-S. . 


IU-S: nch	 -	 -	 -'. i	 -	 -	 , 
• 	 - 	 ---	 - 	 S	 ' 


	


I.	 I	 -	 -	 - -	 - S	 - 	


: 	 - ..	


//	 -	 5 1	 _, -	 1 '-'\	 -	 .	 S 


	


;/ \ 	


/ /	 L 


NOTE: AmendrnentNo.f3 -rovides that if work\io-t-resumed-.by'Ju1y-I, 196-2, 'contract 
automatically terminate'd,I.e.ffetive'Jánuary 1, 1962." Royalty agreement 	 S 


in Par • 4 (d)	
7 


	


-	 gla	 .	 S	 I 


	


-.	 •	 _ 5___'
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MME FORM 6	 . 


REV. 2-59	 OFFICE OF MIN PLORA 


TO:	 - DATE 


2. 


5. 


FOR: Check items


Action 


- Approval - 


Comment 


Conference 
Instructions 


REMARKS: 4Z


for action desired 


- Reply for signature of___________ 


- Investigate	 Surname 


Recommendations	 Signature 


R pkte	 File 


our information 


h',w.	 erL) 
Ldy 


S aJ 


I	 / 


INT.-DU?. SEC.. WASH. • D.C.	 M56300-59
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Ii ___


'S


• FrO* .	 Chief., Dtvtston of Field 'Operations 


Subject.; 14E6O78 (Copper'Zinc) 
Sbaet Mineralz and Chemical Cotpany 
Balakiala in 
Shaata County, CaUfornia 
Contract .2113 


With reference to your letter of June 12, 19(2, if the Operator 
does xt resume work by July 1, 1962, the contract is autoati 
cally terminated in accordance with the terms of ndment No 3; 
hence, there te no need for a. mutual termination agreement' 


In the event the Operator does not reurne work by July 1, .1962, 
you should request it to cop1ete all wtnding.'up and settlement 
actions provided for in the contract,. ineludtn the rendering 
of the final report. and ftnal 4CCOunt. 


George C é1fridge 


FMMurphy/gla 
6-19-62 
cc to:


	


	 Director's. Reading File 
Review COmmittee 
Docket


1.3683 







S 
UNITED STATES


DEPARTMENT OF THE INTERIOR 
OFFICE OF MINERALS EXPLORATION 


555 Battery Street	 CFCfAL 
San Francisco 11, California REcE!vED°


/ 
eçi.., 


Mr. K. L. Stoker, President	 -A..... 
Shasta Minerals & Chemical Company 
8a6 S. Main Street 
Salt Lake City, Utah


Re: a4E-6078 (Cop er-Ln 
Shasta Minera s - 	 Co. 
Balakiala Mm 
Shasta County, California 
Contract No. 2113 


Dear Mr. Stoker: 


With reference to your letter of May 7, 1962, I have been advised 
from our Washington Office that another extension of time requested 
for the above contract is denied. 


The :Last amendment to the contract granted. an extension to July 1, 1962, 
and if you are unable to continue your work on the C4E contract, you 
should request a mutual termination agreement stating your reaoris for 
this action.


Very truly yours, 


r1a v. F!Lfl 


•	 Paul V Fillo 
•	 Acting Field Officer, 4E	 • •	 Region II 


Copy to: Chief, Division of Field Operations, OME 
.Wahi.ngtQ.n, D. C.


r
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Date Surnome Code 


6/6 q.	
Aa/ 500 


500 
1,


4M ao 
(4, Jl3O 


' On leave 110 
" On leave 100 


220 
_______ 500
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UNITED STATES
DEPARTMENT OF THE INTERIOR 


OFFICE OF MINERALS EXPLORATION 


555 Battery Street 
San Francisco 11, California


tO 


MaFFJIM9E COP' 


RECEIVED MAY -4 1962 
DATE 


iTTi_:,= 
7,ct 	 45b 0 


Memorandum 


To:	 Chief, Division of Field Operations, 
Washington, D. C. 


From:	 Acting Field Officer, OME, Region II 


Subject:	 OME-98(Copper-Zinc) 
Shasta Minerals & Chemical Co. 
Balaklala Mine 
Shasta County, California 
Contract .No. Idzn-E 2113 


Enclosed is a copy of a letter from the subject operator requesting 
another extension of six months. Their last amendment to the con-
tract granted an extension to July 1, 1962, and with another six 
months of recess we are right back to where we were last winter. It	 * 
looks like they should ask for a year's recess if that is practical 
in order to complete their diamond drilling during the summer months. 


Please advise as to what recourse will be used after July 1, 1962.1 


Paul V. Fillo


WAtI "H'? ift P' 


9iq
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s,	 o	 . 


7	 IASTAMineraIs & Cbemical COMPANY 
//	


6IrbQoLY\UILDlG) 


/	 ii /	 ( L SALTLAKECIT\'i'UTAH . 
1	 - 


'.•.	 May 7, 1962 - 


'J'..' 


Mr. Paul V. Fillo 
Acting Field Officer, OM	 ..	 : 
Region II 555 Battery Street 
San Francisco 11, California


Re: OMEO78 (Copper.Zin) 
Shasta Hjrierala &CIemicaiCo.. 
Balakiala Mine	 S 


Shasta County, california 
Contract Idm .E 2113 


Dear Mr. Pub: 


In answer to your letter of May 2, 1962, our company will not be 
able to proceed with its proposed drilling work until a public 
offering of. stock under Prm S3 has been cleared in Washington, 
D.C. As reported in one of my. previous letters, wo have beenworkiiig 
on this for over a year. It appears now that it will at least be	 f'-
six months more before we. are able to. carry out .our.propoed . . . 
financing program. We have	 other source from which we c*n secure 
the money to proceed with our drilling work until we are able to 
sell stock under the proposed offering. 


I am not aware of the procedures which would be advsabe . under these 
circutstances. However, if we could file for another extension, w 
would like to do so. If you are. unable to give us an extension, 
would you then inform us of the course we should take. 


Very truly yours, 


SPASTA MINERALS & CHEMICAL CO. 


7(Z 6i 
K. L Stoker 
President	 .	 .	 .• .. 


	


.5 .. ..	 .5 . 


	


S.	 . .KLS:noh	 .	 :..	 . ..	 ..	 ...	 ...	 . 
r 


C:i I\	
-


/







/ c:3;9	
OFFiCE OF MI 	 LS EXPLORATION	


(ICLFT	
j 


555 Battery Street 
San Francisco 11, California


	


May ____	 /3 Q 


Memorandum	 /	 - 


To


	


	 Fiscal Section, Division of AdministrativeServic s, 
Office of the Secretary, Department of the n er 
Washington, D C	 -=-= 


From	 Acting Field Officer, OME, Region II 


Subject	 c4E-6O78 (Coppex'-Zinc) 
Shasta Minerals & Chemical Company 
Ba]Aklaia 'Mine. 	 '	 "	 ''	 .	 '..	 '
Shasta County, California 
Contract No Idm-E 2113 


Enclosed are the original and two copies of the operator's Monthly 
Voucher and Progress Report with an attached narrative, an in 
reference to the month of April, 1962, 


No disbursements were made by the operator during this reporting 
period


AUL v 


Paul V Pub 


Copy to Cbief, Di	 oijei Qperation QME
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SHASTA Minerals & Chemical COMPANY 


J
c-


	


	 612 DOOLY BUILDING 


SALT LAKE CITY 1 UTAH	 /	 OFc—L


1ay 7, 1% 2	 1 FECEIV0 0. M. E 


-	
' 


1 ' 962 


555 I3attery L3treet 
San Prancisec Ii, Caiifozuia 


2	 Re: ONt6O78 (Copor-iw) 
y


	


	 Uierais & Ckeriical Co.
l3alakla1.zt ane 


	


H	 $hatn Cotuity, California. 
Ct o. It	 2113 


	


DeL	 II'. Fl1o. 


o diUiig was bone fl Ar III criag th o*ith of 


April 1962. Xtoa lea din iio Ara III. were rehabilitated by 


a bu11&1ocr.


Very truly yours, 


SIA3TA HIEftALS & C!UMICAL CO.. 


•	
••


:,	 toker 
Pre8ident 


iIS:nch 


Uncla.


(	 (•	 •	 •	 •


•• 


	


J	 \	 /	 J 
•	 •	 -\	 \•	 •	 • 


/ C


	


-	 •.	 •







)	 :	 ..	 ..	 .	 .... 
MMER6O	 IINITFflSTATFS	 *I..1T7'. 


rSEPt. 1959	 .DEPARTMENTOFTHEINTERIOR'6>S,I 
OFFICE OF MINERALS EXPLORATION/C1 	 607S 


	


') 14-2—O9O—_	 23.13 
OPERATOR 'S MONTHLY VOUCHER	 For Month of	 .Cont'Amoutf,', 


Gov t Ptucipat'on	 'f4,81O 
Operator ' s Name	 eomjny	 \	 Mineral(s) 


Address 826	 ir.	 1t Lk CIt: 1., 
FOR OPERATOR'S USE	 FOR GOVERNMENT APPROVAL ONLY 


COST CATEGORIES	 MONTHLY	 PREVIOUSLY	 TOTALS..TO	 . MONTHLY	 PREVIOUSLY	 TOTALS TO 
TOTAL	 REPORTED	 DATE	 .	 TOTAL	 REPORTED.	 DATE 


Fixed Unit Costs and	 ,. 


(1) Independent Contracts: 


Bulldozing	 3.O0.0 
Drifting. .................................... 


Crosscutting .............................. 	 . 


Drilling	 5232.2O 56,232.20	 -	 t(1697	 J\f,697jg 


(2) Personal Services:	 .	 . . 


Supervision & Technical	 _____________ _________________ __________________ ____________ _________________ ____________________ 


O utside Consultants ..............._____________ _________________ __________________ ____________ _________________ ____________________ 


Labor.......................................____________ _________________ __________________ ____________ _________________ ____________________ 


(3) Operating Mat'I. & Supplies: 


Timber .......................... ........ .____________ ________________ _________________ ___________ ________________ ___________________ 


Explosives ..............................____________ _________________ __________________ ____________ _________________ 


Pip e ........................	 ____________ ________________ _________________ ___________ ________________ ___________________ 


Rail .....................................-... ____________ ________________ _________________ ___________ ________________ ___________________ 


.______	 m.eo	 fll.RO _____ '.5ZLCV 


(4) Operating Equipment: 


Rental ......................................._____________ __________________ ___________________ _____________ _________________ 


Purchase ..................................._____________ __________________ ___________________ _____________ 	 ._. 
Depreciation .............................___________ ________________ _________________ ___________ _______________ __________________ 


(5) Initial Rehab. & Repairs: 


Buildings, Fixtures, etc ........____________ _________________ ___________________ ____________ _________________ ____________________ 


Operating Equipment ...............____________ _________________ _______________- ____________ _________________ ____________________ 


(6) New Buildings, Fixtures, etc.	 ____________ _________________ ___________________ ____________ _________________ ____________________ 


(7) Miscellaneous: 


Repairsto Equipment .............____________ _________________ ___________________ ____________ _________________ ____________________ 


Analytical Work	 3I4,	 '4/'	 3./sL ..[^) 
Payroll Taxes ........................ 


Employee's Liability Ins ........____________ _________________ ___________________ ____________ _________________ ____________________ 


unit ee&t	 ,2O.1O	 3,203.IC	 '	 "3 


................................
.:::::::::: _______ __________ __________	 -	 /.. d8/O	 8. tO 


I certify that the above bill is correct and just and that payment therefor has	 Pursuant to authority vested in me, I certify 
not been received,	 that this account is correct and proper for payment 
Date _____________ * ayee	 II1rI.	 tThift &	 in the amount of 


___________________________________________	
$	 ' 


* When a voucher is signed or receipted in the name of a company or corporation, the name of 
the person writing the company or corporate name, as well as the capacity in which he signs, 
must appears For example: "John Doe Company, per John Smith, Secretary," or "Treas- 	 lgnature 
urer," as the:cade may be. 	 .	 (Authorized Certifyin Officer) 
A willfully false statement or representation to any department or agency of the United	 /	 -. o any matter within its Jurisdiction is a criminal offense. (U.S. Code, Title 18,	 Dote	 _(_ ó _'	 Vou. No.	 _______ 


(INSTRUCTIONS ON REVERSE).	 (SEE OTHER SIDE)







. •,.:,' 
Certification by Government Representative: ' 


I certify that to the best of my knowledge arid belief th 
project in accdance w5thAhe te	 of Contract No. 


Signature	 '	 '. "( ±i	 .Ti.tle 
Approved b Ot E cut5veJMficp,1flP Alternate:


çontraétor submitting this voucher is operating an exploration 


____Date___ 


Signature	 &t/ (/ ..Lcx_ Le)	 ' Title	 _Date'__ 


OPERATOR'SMONTHLY REPORT 


The Operator, under an Office of Minerals Explor-
ation contract, is required to report monthly to the 
Government. The report consists of three parts. 


FIRST, the Operator's Monthly Voucher on MME 
Form 60 listing the project costs incurred and. claimed 
by the Operator is the voucher basis for páyment'of' 
the Government's share of the cost. 


- SECOND, the Operator's Progress Report on MME 
Form 61 is a statistical report of the units and cost of 
of work performed under the contract.


THIRD, the Operator's Narrative Report is a'con-
cise description of the work performed, results accom-
plished, nd any unusual situations encountered, 
illustrated and supported by engineering-geological 
rnapsor sketches, drill hole logs, assay reports, etc., 
as pertineAt. 


The Operator submits th .e original and four copies 
of each of the three sections of this report to the OME 
regional Executive Officer at the end of each month 
during the life of the contract. 


PREPARATION OF OPERATOR'S MONTHLY VOUCHER, MME FORM 60: " 


After all "applicable spaces are filled in, the 
Operator or his agent must sign the certification in the 
lower left corner. Categories (2) through (7), app1y.to 
"Actual Cpst" contracts qnly.	 ' 


Under "Fixed Unit Costs" and Category (1) 
report, (a) the total fixed unit costs of work performed 
under contract provisions for contribution by the Gov-
ernment on a basis of "fixed unit costs"; and (b) the 
,claimed costs of work performed on a unit-price basis 
by independent, contractors. , 
• Under Category (2) include the claimed costs of 


all. payrolled and invoiced supervisory, technical, and 
labor personnel, except the costs for services' applica-
ble to Categories (5) and (6). 


Under Category (3) include the claimed costs of 
all project materials and supplies other than those 
used for work under Categories (5) and (6). 


Under Category: (4) report claimed rent,ls on 
equipment belonging to a third party, claimed payments 
or obligations for payments on the Operator's purchase 
of equipment, and claimed depreciation for the' isé of 
Operator-owned equipment. 


Under Categories (5) and (6) include all claimed 
costs of labor, supervision, technical services, oper-t 
ating materials and supplies, and all other items used 
in (5) the initial rehabilitation and repairs qf existing 
buildings, fixtures, installations (exclusive of mine 
workings), and operating equipment; and (6) the instal-
lation or construction of new buildings, fixtures, and 
fixed 'improvements (exclusive of mine workings).,, Do"" 
not report these costs under Categories (2), (3), (4), 
and	 (7).	 ,	 '	 '	 .	 '


Under Category (7) include all miscellaneous 
claimed costs such as repairs (other than initial) and 
maintenance of equipment, sampling and 'analys, 
travet, communication, accounting, office expens'e's, 
and the 'Operator's share Of payroll taxes and insurance. 


Except for amounts claimed under "fixed unit 
costs" provisions of the contract, all costs claimed 
in this voucher must b'e supported by documentary 
evidence consisting of: (a)' certified copies or tran-
scripts of payrolls which list 'each employee, wage 
rate, period ,of employment,' gross earnings, itemized 
deductions, and net earnings; (b) original or certified 
copies of invoices, statements of 'accounts, or purchase 
orders 'which indicate items of materials or services, 
quantities, unit prices, total charges, and payment 
terms; and (c) certified memoranda of the Operator for 
such items as depreciation of Operator-owned equipment, 
unemployment taxes, and employee's liability insurance. 
The certification may be stated thus, "Certified True 
Copy (or Transcript)", followed by the signature 'of the 
Operator' or 'his agent. One copy of ach dOcument 
should accompany the original of this voucher. 


The requirement for submitting documentary evi-
denc of laimed costs may be waived by the OME 
regional, Executive Officer' if he determines that it is 
impracticable ;for ai. Operator to submit this material. 
In any case of waiver of this requirement an' "on-site" 
audit by,an OME. auditor is mandatory prior to paynient 
of the' final O"perator's Monthly Voucher.	 ' 


INT.DUP.,D.C,9- 4IS'2







MMEFqRM6I	 UNITED STATES SEPL,i959	
DE ARTMENT Of' THE INTERI 


OFFICE OF MINERALS EXPLORATION 


OPERATOR'S PROGRESS REPORT	 For Month of	 kPX'U	 Docket No OME 6018 


Operator ' s Name_Stiaeta ineme &	 Contract No 14-23-090-


OPERATION


S 


UNITS


FOR OPERATOR'SUSE. 	 .. FOR GOVERNMENT USE 


UNITS.. 
THIS 


MONTH


UNITS TO 
DATE


COSTS 'TO 
DATE


APPROVED 
UNITS THIS 


MONTH


APPROVED 
UNITS TO 


DATE


APPROVED 
COSTS TO 


DATE 


Drifting	 . 


Crosscutting............................ -


Raising 


Shafts ....................................._____ _____ 	 __________ 


¼Winzes 
Other Underground ..................._______ ________ _______________ 


Drilling, Core Diamond	 _____ _____	 Tr118 
Rotary 


Drilling, Non core Diamond	 ______ _______ ______________ 


Rotary..........______ _______ ______________ 


Cht.rn	 _____ ______ ____________ 


Percussion-_______ ________ _______________ 


Miscellaneous 


Pixel 'unit ooeti	 7,118 
Roads and Trails	 _____ ______	 1 
Stripping..................................______ 	 _______	 ______________ 
Trenching 


Test Pitting 


OtherSurface Work	 _______ ________ ________________ 


Initial Rehabilitation and Repairs 


Rehabilitation of Mine Workings 


Ne w Buildings	 Fixtures etc 


Operating Equipment Purchases 


Analytical	 Work	 ...................................................................................


TOTAL TO DATE (perMMEForm6O)	 ..................................


" _______________ ________________ 


__________ _______ __________ ___________ 


_______________ 
56.22.2


___________ _______________ ________________ 
.f	 97fd 


______________ 


______________


__________ 


--	 -


______________ _______________ 


____________


______________ _______________ 


c	 -,


________ ___________ _____________ 


-


___________ _______________ ________________ 


0 is' 


10O
_________


/,.J'w ' 
' ______________


—.	 - 


— 


________________ ___________ _______________ 


r


_________________ 


_______________ 
711.8


________________ 
JZ/ 


3k4.- gC,L4.. tff^' 


61,991.6 ,	 /0 


REMARKS 


(Continue on back)	 .	 .	 .


REMARKS 


(Continue on back) 


The undersigned company, and the official executing this. certification on, its 
behalf, hereby certify that the information' contained in this report is correct and 
complete to the best of their lthowledge and belief. 


Date	 62'	 0	 tor	 ''''	 .,&. 


___________________	 SiSlflt 


A wiUfull9 false statement or representation to any department or agency of the United States 
as to any matter within its Jurisdiction is a criminal offense. (U.S. Code, Title 18, Sec. 1001.)


I certify that the information above is 
complete and accurate to the best of my know-
ledge and beli £ 


äture_	
0 


Title.'


fl?fre	 ent'Rep ,tative 


Date ________________________________________


(INsTRucTIoNs ON REVERSE) 







I	 •0


	
¼ 


REMARKS (Cant.)
	


REMARKS (Cont.).


/ 


INSTRUCTIONS FOR PREPARING OPERATOR'S PROGRESS REPORT, 
MME FORM 61 


This report is the second of the three parts of the Opera-
tor's Monthly Report. Submit the original and four copies. 


The cost for each operation should be the total of all 
claimed costs attributable to that type of work with two excep-
tions, namely—operating equipment purchased and analytical 
work which are stated separately. For example, drifting costs 
should be the total of all costs chargeable to drifting including 
supervision, technical services, timbering (if any), etc. Similarly, 
drilling costs should include the cost of cementing, reaming, 
core boxes, etc. This procedure of distribution holds whether 
the contract was written on an actual cost. or a unit cost basis, 
or some combination of the two. Distribute the cost of such 
general items as supervision, equipment rented. etc. according 
to relative footages or on some other conventional basis. The item 
"Initial Rehabilitation and Repairs" covers all rehabilitation 
and/or repairs other than the rehabilitation of mine workings. 


The item titled "Drilling, Non-core Percussion" includes 
all drilling performed with wagon, jack-hammer, stoper and mount-
ed drills. The several items labelled "Other" are provided to 
take care of particular exploration operations not specified on 
this form.


INT,DUF.,D.C,59	 i.V7











UNITED STATES 
DEPARTMENT OF THE INTERIC 


OFFICE OF MINERALS EXPLORATION 


555 Battery Street
San Francisco 11, California


Fe 


Memorandum 


To:	 Chief, Division of Field Operations, ONE 
Region II 


From:.	 Acting Field Officer, ONE, Region II 


Subject: Docket No. OME-6Q78 (C9pper-Zinc) 
Shasta Minerals and. Chemical Company 
Balaklala Mine 
Shasta County, California 
Contract No. Idm-E 2113 


Enclosed herewith are the Government's, Audit's and Fiscal Section's 


copies of Amendment No. 3 to the subject contract, with signature 


executed by the operator. The remaining copies have been distributed 


in the proper manner.


jLL€ 
For: Paul V. Fillo 


Attachments 


Copy to: ONE Files







I V., Fil1O 
Field Officer, QME, 
II 


555 Battery Strè'e.t 
San Francisco 11, California 


.
	


. 
Shasta Minerals & Chemical Come 


826 50. MAIN STREET
	 0. M. 


SALT LAKE CITY 1, UTAH
	


RECEIVED FEB
	


1962 1 


February 12, 196.2. 


Re: 'OME-.6078 (Copper-zinc) 
Shasta Minerals. &' Chemical Company 
Ba 1a.k1a.la Mine 
Shathta County, California 
COntract No. ,Idm-E: 2113 


Dear Mr. FillO: 


Inclosed herewi.h. ar.e the original and f Our copies of 
Amendment No 3 to the subject contract These documents have 
been .signe.d as requested in your letter of January 30, 196.2. 


The resumption of this exploration. contract will, depend upon 
our company's clearance of a proposed public offering of stock 
filed with the Securities and Exchange Commission nearly one year 
ago. This offering was filed under Form .S.-3, which is an 
exploration offering for the purpose of continuing our explora-
tion and development program on the Shasta County properties 
We have experienced considerable delay in this clearance, but 
are hopeful it will becoin.e effective so that we may resume our 
drilling p.rio.r to July 1, 196.2.. 


Very' truly yours, 


SHASTA MINERALS & CHEMIC L. COMPANY 


K. L. Stoker 
Presi dent 


KLS:nch 
Encls.
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dAN2519 


Memorandum 


To:	 Acting Field Officer, Region U 


Mv4e(nm f P41i1 fl t4tn


OFFICIAL FILE COPY 


:. rTT 


II ,'II


--	 - 


• Subject OIE'.6O78.(Copper-ziuc) 
Shasta Minerals and Chemical Cozr*ny 
Balakisia Mine 
Shasta County, California 
Contract 211.3 


In accordance with your nenorandum. o January 4, 1962, we are 
enclosing the oriius1. and four copies of a proposed An*ndment 
No. 3 (two pages) to the subject contract, signed by the Director 
for the Government. Also enclosed is an extra copy for the field 
Office. 


You will, note that this rnnthaent contain g a condttjonal royalty 
agreenent to protect the Governeent'.a interest. 


If the proposed amendment is satisfactory to you and the Operator., 
all five ccdes should be signed by the Operator The Operator 
should retain its copy, you skoul4 retain the Field Off ice's copy, 
and the Governments, Audit's, aud Fiscal. SecUon'a copies should 
be returned to this office. 


U any part of the proposed amendment doea. not have your approval 
or that of the Operator and cannot be altered within your dale. 
gated authority, the original and *11 copies are to be returned 
to this offic. together with the proposed changes for con 


•	 aid.r*tion.	 •	 • 
•	


/7'Y George C. 


	


1	 :	 !	
•• 


nclosures	 • 


FNMurphy/gla 
1-25-62 


•	 cc to:	 Director's Reading File	 • 
Review Committee 
Docket	 •


1e3 603 
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O
UNITED STATES•• 


DEPARTMENT OF THE INTERIOR 
OFFICE OF MINERALS EXPLORATION 


555 Battery Street
San Francisco 11, California 


January k, 1962 


/ OF 


I PECE/vb O	
COpy


.1 
96j 


Memorandum 


To:	 Chief, Divlsipn of Field Operations,( 
Washington., D. C. 


From:	 Acting. Field Officer, OME, Region II 


Subject: OME-6078 (Copper-Zinc) 
Shasta Minerals and Chemical Companyf 
Balaklala. Mine 
Shasta 'County,.California 
Contract No. Idm-E 2113 


Enclosed herewith are three copies of a letter dated JaniThry-.2j 
1962, from the operator of this Contract, in which he requests 
a one-year extension of. time to complete S the work. 


The letter is self-explanatory and we recommend :the extension of 
time be granted. 


If you agree, will you please prepare the.proper Amendment. 


yours, 


For: 


Enclosures 3







WI


.	
e	


( 


r 
/	 SHASTA Minerals & Chemical COMPANY 
I \ \	 826 South Main Street 


1.	 \\	 •	 6!2 DOOLY BUILDING	 ''	
. ' 


/	
SALT LAKE CITY 1 UTAH 


January 2, 1962 


Mr. George H. Holmes, Jr. 
,Acting Field Officer, OME 
/Region IL.	 2 


555 Battery Street 
San Francisco 11, California


Re: No. OME-6078 (Copper-Zinc) 
• Shasta Minera1s'& Chemical. Company 


Balakala Mine 
Shasta.County, Calfornia 
ContraàtNo. IdmE21i3'	 . ". 


Dear Mr. Holmes:	 ' ...	 .	 . 


Preparation of the maps and sections mentioned in Mr. Walker's letter 
of December 16th have been delayed unavoidably by a 'death in Our geolo-' 
gist's family. Sufficient work has been done to indicate that the 
mineralized zone referred to in that letter is persistent, as it can be 
recognized in all holes drilled in the King Copper area Correlation of 
the 'drill-logs s not sufficiently exáct.topermitdetermin5ton of this 
zone as a stratigraphic horizon. It ma! be related to a mineralized 
east-west fault zone atrking parallel to.the row of holes. 


In view of our present uncertaintyoncerning the geologica]significance 
of this diffuse chalcopyrite inetallization, we do not plan to drill 
additional holes in the area at this time We intend to complete the 
maps and sections, which will involve re-jogging of significant portions 
of the drillores. The mineralized sections have not yet been split and 
assayed as access to the property has been difficult because of storms.' 


We p151k to do reaistivtywork in the area, and feel that such work will 
indicate several areas to be tested by dri?ll holes. We therefote request 
a one-year extension of the termnatiofl dato:of our' present' contract and 
would like to have the date of resumption of drilling set up to July 1st 
to give us oppàrtunityto,complëte thegeophysoal work. • We do not plan 
to do any thilling under the terms of the contract until proposed hole 
locations have been first approved by your office 


very truiy yours, •	 '	 '


SHASTA MINERALS & CHEMICAL co• - 


K. L•. Stoker	 .	 k 
President	 '	 ' • '	 " 7 1'. 


nch







UNITED STATES 
DEPARTMENT OF THE INTER 


OFFICE OF MINERALS EXPLORATIO 


555 Battery Street
San Francisco 11, California 


Sei 


Memorandum 


To:	 Chief, Division of Field Operations, 
Office of Minerals Exploration 
Washington 25; D. C. 


From:	 Acting Field Officer, OME, Region II 


Subject: OME-6078 (Copper-Zinc) 
Shasta Minerals and Chemical Company 
Balaklala Mine 
Shasta County, California 
Contract No. 2113 


Reference is made to your letter of August 29, 1961 and the instructions 
contained therein relative to the error in . certifyingthe operator's 
July, 1961, vouchers for payment without the required substantiating 
documentary evi dence. 


Please accept my apology. Your letter on this subject dated March 10, 
1961 had been received and on April 16, 1961 the operator was also 
requested to submit the required data when claiming reimbursement. 


We will endeavor to prevent a recurrence of such errors. 


OME file







III'I 


___ 0I 


I 


OFFICIAL FILE COPY 


Subject	 QM6O7	 (Copper...Zine) 
Shasta Minerals and Che*iee1 Coapany 
3a1ak1a1a 'itne 
Shasta County, Caflfovn.a 
Contract 2113 


In a frlarch 19 menorandun from the Mting Chief, Contract Administra.. 
tion and Au&t,t Divi.ion, your attention was invited to Us require.. 
tant for documentary proof of cost$ c1aisd under tht subject 
ccntract.	 Zh- 1t para raph of the	 rand	 stated that future 


0 iaonttUy voucheLs should not os forwarded to the Ospatizant's PiacalL 
Section unless the oriLna1 thereof was	 upp,rted by appropriate 
docui*ntation. 


rh	 Jttly	 i	 Eorixs tJ a	 61 were tranaiutttsd to the	 isca1 1ection. 
by a terorsnduw dated August 14. 	 Th* tME 7oIia 61 was cartif i.d by 
you wititout any exception in the remarks space. 	 hhe	 enorandu 
states the vuLiciier	 checked in your otf ice anu 1 ayment .s recoa. 
mended. 


In scnaduling this voucher for payment the 	 sesl	 ection suspended 
tb* clatulad actual costs of $,719.60 for diamond drilling and the 
related f3.xsd unit costs of $325.80 for .nc.denta1 allowance. 	 This 
luapenston was necessary because the dr11in, costs were not sup-. 
ported as required by the penultimate paragraph of the instructions 


2 on the reverse of *4E Porm 60. c4(n


These coats may be rec1atred by the Jperator upon eubmes&on with 
the next voucher of the requi.red documentation.	 In the future, 
however, please do not stprove end submit for payment any vouhere 
which are not appr)prLate1y documented. 


Ple*se also note that t4C Circular 1, dated Pebrusry 16, 1960, 
• requires that only the oriina1 and two copies of the monthly 


vouchers, progress reports, and narratives are to be forwarded 
to the i)epartment's 9iscal Section. 	 No copies should be forwarded 
directly to the Wsshinton office of 0Mg. 


EDTalbert/ama	 /2	 orge C Seifridge	 () 
August 29, 1961


l36B3	 "A I











OFFICIAL FILE COPY 
O.M 


RECEIVEr ALi	 '2j 


DATE	 NiLS 


__ 


.4 ,)J44iL4/I4L717 


geie CafifoT iia 
3.	 1961


•.	 I 
)cipal ®ffice	 .	 nmxtb L -	 atierxwr of OluUforzxia 


/z 


hag uBalaø $thta ®fftu 


\ /..	 !iitrn nf Inrporatitin 
/.


	


	 LosA


Augus 


Mr. Frank E. Johnson, Acting Director 
United StátesDepartrnent of the Interior 
Office of Minerals Exploration 
Washington . 25, D.C. 


Re: Your File DMEA-4092 
Contract Idrn-El006 


and 
OME-O78 
Cract 2113


SHASTA MINERALS AND CHEMICAL COMPANY 
File. ALPHA . .	 .. 


Dear Mr. Johnson:	 . 


It has been alleged b.y purchasers of the stock of subject corpora-
tion, that the salesmen selling them such stock represented to 
them that the government was considering ilding roads through 
the areas mentioned in your file under DMEA-4092 1 CONTRACT 1DM-


? El006 and OME-6078 CONTRACT 2113, so. that subject ,gQrporation 
could carry on mining opations the year ,round. We are inter-
e sted in whether your department has ever considered such a pro-
ject for the behalf of subject corporation or for any other 
reason. If not, do.. you know of any other federal . agncy that 
could possibly have an interest in this area, that would cause 
them to build roads to these mines. 


Your assistance in this matter will be very, much appreciated. 


Very truly yours, 


IN H. ENLOW 
-	 Special Investigator 


FHE:mta	 .
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UNITED STATES 
DEPARTMENT OF THE INTER 


OFFICE OF MINERALS EXPLORATIOr 
555 Battery Street 


San Francisco, California


July 


I-


Memorandum 


To:	 Chief, Division of Field Operations,
OME, Washington 25, D. C. 


From:	 Acting Field Officer, 0MB, Region II


n 


OFFICIAL FILE COPY. 
O.M.ET 


10EIVED JUL	 1961 
DATE	 INITIALS	 CODE 


3,_196]	 /


0 ____ _____


Subject: Docket No. OME-6078 (Copper-zinc) 
Shasta Minerals & Chemical Company 
Balaklala Mine 
Shasta County, California 
CQntract No. Idm-E 2113 


Enclosed herewith are copies of the operator's letter of June 19, 1961 
requesting Government approval for drilling holes No's. 11 and 12 in 
the western part of Area II, together with copies of the operator's 
niap showing the locations of the drill holes. 


The Field Team conclude the drilling of these two holes are justified 
by favorable geological conditions. 


Therefore, pursuant to paragraph 6 uier Description of the Work on 
page 2 of Exhibit "A" of the contract, the operator has En given 
authority to drill holes No's 11 and 12 as designated on the drawing ) 
No. 201-25-32-1.


Glenn G. Gentry 


Attachments: 


0MB File 


o	 7ê fcIe)











•	 ©\.	 r.FF,C,A1 FILE ÔOP. 
SHASTA,MinéraIs& ._cbernkai C( MPA$ 7 1961j 


A j/ /('	 14.UO WALKS J4 
/	 SALT AK CItY i UTAH 


-	 19, 1961 (	 - j 
Mr. Glenn G. Gentry	


l	 I Acting Field Officer, OME	 - 
Legion II	 _____ ____ 
555 Rattery Street	 .	 S 	


'. 	 _________ Ssn Franci*co 11, California


Re: Docket No. OME..O78 (Copper-zinc) 
Shasta Minerals t? Che*tical Company 
Bajakiala Mine 


• 	 '. 	 S •	 Sha.ta County, Calforni* 
Contract No. Idm-.E2113 


Dear Mr. Gentry: 


This letter is a request for permission to drill two holes in * geologi-. 
cally favorable area in the western part of Area II, as designated in 
OME contract OME-.6078, Idm421l3. 
The proposed drilling wa discussed in the "Drilling Progress Report for 1960", which contains a. map 'of. the.Anglé Station surface geology. 
The southwestern portion of this. ap• is attached to show the specific 


S 


locAtions 'of the twoproposed hiø. 	 ' 


The holes are believed to be favorably located and ieritorious for the 
following reasons:	 S	


•. '	 S 	


": 	


. 


1.. They a'e planned to: penetrate the broad 'structural basin indicated 
by surface mapping, and shown on sections 14 and F, drawing 
No. 201 .25.92.3, which . a.ccopsnied the above report.. .5 . 	 . 
2. The basn is. almQst entirely covered by "capping" 'porphyry, which 
indicates. the existence of the Angle Station Ore horizon in the area. 


The proposed holes are on the hangingiaji iide of, and faIrly close 
to,, a large through-.going.east-.west fault.. (A geological factor con-
sidered possibly favorable by Mr." John P. Aibers.)' . 	 . S '	 ,., . 


45. •j area is southwe*t of the Anglo. Station gossan and . in line with'' 
the district trend.	 , •.	 5	


S	 ,	 '.:	
:'	 ,	 '	 •'.''	 .	 S 


5. The proposed holes are in line with a zone ofpurpie alteration. 


We propose that these two ho1e be considered by the ØME field team at 
the time of their visit to Area lIT. 1,	 ( ' I


Prêidnt 
S	 ,	 •''..	 'S	 , 


I_______________________________________
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UNITED STATES
DEPARTMENT OF THE INTERIOR 


OFFICE OF MINERALS EXPLORATION 


555 Battery Street 
San Francisco 11, California


June 20, 
Air Mail 


To:	 Chief, Division of Field Operations 
Office of Minerals Exploration 
Washington 25, D. C. 


From: Acting Field Officer 
Off ice of Minerals Exploration 
Region II


Subject:Field Thip 


Re, : Docket No. O14E- 6078 (Copper-Zinc) 
Shasta Minerals & Chemical Company 
Balaklala Mine 
Shasta County, California 
Contract No. Idm-E 2113 


Reference is made to our letter of June 16, relative to this subject 
and (copy), of letter on April 28, 1961 from Mr. Harold Kirkemo to 
Mr. John Albers on the same subject. 


Mr. Albers is presently available for the field conference with myself 
and Mr. Walker. Therefore, arrangements have been made to schedule the 
trip from Thursday, June 22, through Friday June 23, 1961. 


Mrs. HildaHenson has been assigned as Secretary in this of-fice effec-
tive June 19, 1961. During my absences from the office on field trips 
she will have details of my iteeraries. 


Glenn G. Gentry
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UNITED STATES
DEPARTMENT OF THE INTERIO 


OFFICE OF MINERALS EXPLORATION
555 Battery Street


San Francisco 11, California


DFFICIALI FILE Copy 
0. M. E: 


EtVEDJV 19 1961 


I 


Air Mail 


Memorandum 


To:	 Chief, Division of Field Operations, ONE 
Washington 25, D. C. 


From:	 Acting Field Officer, ONE, Region II 


Subject: Proposed Field Trip 	


/ 
Re: Docket No. OME-6O78J(Copper-Zinc) 


Shasta MinIT Chemical Company 
Balaklala Mine 
Shasta County, California 
Contract No. Idm-E 2113 


Mr. W.. J. Walker, Resident Geologist representing the above operator 
at Bedding, California, informed me today that his revised mapping has 
been sufficiently advanced for the review and on-site conference with 
ONE and USGS representatives. 


Mr. John Albers, of the USGS, is presently in Esmeralda County, Nevada, 
and may visit his Menlo Park office some tim between June 20 - 2!I. 
If Mr. Albers can spare the time, I will arrange to spend one day on 
the project site with him and Mr. Walker. 


Re: OME-6l3O (Copper) 
Ray B. and Paula Jepperson 
Copper Queen Property 
Mariposa County, Celifornia 


A field trip for the examination of this property has been scheduled to 
start on Monday, June 26. I expect to return to my office on June 28. 


For your information, Mrs. Margaret Flouris, secretary in Mr. Dietrich's 


J 
office, and who has assisted in our work, has resigned, effective June 23. 


/ Mrs. Ada Patterson, our present secretary, is transferring to Mr. Dietrich's 
/ office. A new secretary will be assigned to this office. 	 - 


cc: ONE file







UNITED STATES 
DEPARTMENT OF THE INTERI 


OFFICE OF MINERALS EXPLORATION 


555 Battery Street 
San Francisco 11, California


OFFICIAL FILE COP'


O.M.E.


RECEIVED JUN 141961 
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une 


Memorandum 


To:	 Chief, Division of Field Operations, Office of Minerals 
Exploration, Washington 25, D. C. 


From:	 Acting Field Officer, OME, Region II 


Subject:	 Docket No. ONE-6O78 (Copper-Zinc) 
Shasta Minerals & Chemical Company 
Balaklala Mine 
Shasta County, California 
Contract No. Idni-E 2113 


The enclosed copies of a letter dated June 9, 1961 from the 


operator explains the present status of the project. 


"G.Gent 


Enclosures 


Copy to:	 ONE File







• • .,. 
SHASTA Minerals & Chemical c;QMMNY torY 


	


1406 WAI:K BANK BLDG. 0.	 ': i961 
SALT LAKE dTY I. UTAH	 RECEIVED JJ4 J 


TE	
INITL' 


• Iune 9, 1961	 DPI 


• •	 - - - 


Mr. Glenn G, Gentry.	 •• 
• Acting F*id Officer, .0MB , .	 .


.,Regon IT . 
555 Battery Street .	 .,	 ••	 . .	 .	 .. 
San Francisco U, caitfonia	 . 


Re: Docket No. O6078 (Copper.-zinc) 
•	 .	 . . . ',	 Shast* Minerals & Chemical Company 


!3alaklala Mine	 . 


	


Shasta County, California	 •	 •- .• 


/ S	 ,'.S,	 S'•	 •••	 ..	 . .	 .	
. Cont'act No	 Idm-'E 2113	 . .	 ' 


/1	 Dear M	 Gentry:. .	 • 5.•_ .5,. .	 .	 ..	 •,. :	


•. 


Reference jo-herewith made to the last paragraph in youi' letter of 
June 8, 196l . whe'ein you inquire about compliance' with paragraph 
2(a) of Aaiendment No'. 1 of the above captioned contract. 	 . .	 .-


Prior to June 1, 1.961. we commenced "cat" woPk on a road into area 
• No. III. At the present time we are doing detail mapping of Area III 


and expect tohave this work completed on or about July 1, 1961. We 
:have requested bids for driiling'under the above contract to coninieñce,' 
not later than July 15th. This shoud give, us sufficient time to 
complete the contract prioz to the termtnation date of January .10, 
1963'	 '.	 .	 .	 .	 . .,	 .	 .	 .	 ' S 


If there are any other documents or information which should be filed 
pursuant. to this above *ogram outline, please so advise. 


Sincerely yours, 


SHASTA MINERALS & CH CAL CO. 


K. L. Stoker •	 • • .• 
President	 .	 • •	 .'.' 


KLS:nch 


cc.: W.	 . Walker	 .	 -	 •	 •	 --	 -. 


• 	 •••	 - 	 - 	


• -•• 


• 	


. 	 . 	


• 


• 	 •.••	 •- 	 / 	 • 


•	 S	 •	 •	 - 
•	 ,	 •	 -	 'S	 •	 S	 ,	


•S	 #/	
,	 •••••	 •	 •.	 •	 •	 -	 •	 •	 S 	 -
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UNITED STATES	 OFFICIAL FILE CoP 


	


DEPARTMENT OF THE INTE	
vED°JU i 


	


OFFICE OF MINERALS EXPLORATI	 " .- 1961 


	


55 Battery Street	 DATE INIi1	 C:; 
Se Y'ancieco 1], Ce.1i!orni


l.a 
Mr. John 1. Albers, Geologist 
U. S. Geological Survey	 . 
315 Middlefield Road	 . 
Menlo Pwrk, California 	 .	 I 


•


	


	 Re: Docket No. CMB-6078 (Copper-Zinc)
Shasta Minerals & Chemical Company 
)alsklala Mine 


•	 . •. .	 Shasta County, California 
Contract ib. Idm'E 2113 


Dear Mr. Albers: 


Reference is made to a letter from Hr. Harold Kirkemo of April 23, 
1961 regarding a proposed field conference with the writer and 
Bud Walker on the above project some time in late June. 


I have, today, received a letter from Mr. K. L. Stoker, Presidmt 
of the company, which states in part: 


"At the present time we are doing detail mapping of Ares III and 
expect to have this work completed on or about Julzy 1, 1961." 


I assume Bud Walker will notify me when he is ready for the field 
conference. When this date is finally decided I wiUadvise you. 


Very truly yours, 


Glenn 0. Gentry 
Acting Field Officer, 014E 
1i*i,4nn TT
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UNITED STATES	 o. M. E 


DEPARTMENT OF THE INTERIOR RECEIVED	 i is&z 
OFFICE OF MINERALS EXPLORATION	 ThATE INffThIs i 


555 Battery Street 
San Francisco 11, California 


Memorandum 


To:	 Chief, Division of Field Operations 
Office of Minerals Exploration 
Washington 25, D. C. 


From:	 Acting Field Officer, OME, Region II 


Subject: Docket No. OME-6078 (Copper-Zinc) 
Shasta Minerals and Chemical Company 
Balaklala Mine 
Shasta County, California 
Contract No. 2113 


Enclosed here with are the Government's, Audit's and Fiscal Section's 


copies of Amendment No. 2 to the subject contract, with signature 


executed by the operator. The remaining copies have been distributed 


in the proper manner. 


Attachments 


Copy to: ONE File, Region II
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SHASTA Minerals & Chemical COM 
/	


1406 WALKli bANK L 


I	 SALT LAKE CITY 1, UTAH 


/	 June 7, 1961


VFICIAU FILE COP' 


)o.	 O.M.E. 


RECEIVED JUN 12 1961 


flNITI	 i-ö' 


)1r 0 Glenn G. Gentry 
Acting Field Officer, O 
Region II 
3.55 Battery Street 
&n Francisco 11, California


Re: ocket No0 OM-6O78 (dopjJ2iii.)_ 
Shasta Minerals & Chemical Ccpany 
}a1ak1a1a fline 
Shasta County, California 
Contract o, 1dm-B 2113 


Dar Mr. Gentry: 


Mr. Walker handed me 
We are enclosing the 
Mr. Walker dated ay 


We received the caaps 
aerial photographs. 
geology on these map


the attached ANDEN NO, 2 for my signature. 
original and ree copies as er your letter to 
2, 1961. 


covering area III thich were trade from the 
We are proceeding now to transcribe the detail 


s prior to commencing our drilling program. 


I have instructed Mr. Walker to ireuest drilling bids covering the 
balance of our drilling pirogr&m under the above OME contract. We 
should be reedy to proceed with the drilling program within the next" 
thirty days. 


We wish to thank you for your consideration in taking care of this 
Aaendment No. 2.


Sincerely yours, 


SHASTA MINERALS & CHEMICAL COMPANY 


C, L. Stoker 
President 


KLS: nch 


)Zncls.
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7ro.i	 Chief, Dtvisio of Field Operations 


Subject' G-6O78 (CopperZinc) 
Shasta ?4fnerals and CheMical Co1npany 
Balakiala Mine 
Shasta, County, California 
Cntract 2113 


!ncloaed are the original and four opioa of a proposed Andment 
No. 2 (One page) to the eubject contract, signed by the Acting 
Director for the GOvernt. Thie an*nthnent allows noncore drill'. 
lug through the upper Balakiala rhyolite if caving ground iø en. 
countered. 


if the proposed amen<nt. is satisfactory to you and the Operator, 
*1]. five copies &houtcl be signed by the Operator The. Operator 
should retain its copy, you should retain the Field Of ficet's copy, 
and the Government's, Audit'*, and Fiscal Seøtion'e copies should 
be returned to this office. 


if any part ef the proposed amendment does not have your approval 
or that of the Operator and cannot be altered within your dale-' 
gated authority, the original and *11 copies are to be returned 
to this office together with th. proposed changes for consider 
stion.	 : 


EncloSures 


FMMurphy/gla 
5-15-61 
cc to:	 Director's Reading File 


Review Committee 
Docket
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MME FORM 6	 REFERENCE S 


REV. 2-59	 OFFICE OF MINERALS 	 ORATION 


TO:	 ,,	 DATE INITIALS 


3. 


4.


5. 


FOR: Check items for action desired 


Action	 - Reply for signature of_________________ 


- Approval - Investigate	 Surname 


- Comment	 Recommendations	 Signature 


Conference	 Rewrite	 File 


Instructions	 Your information 


REMARKS:	 .x-:fLj 
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.444I	 . 


INT.—DUP. SEC., WASH.. 	 . q%.563o_9
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O
UNITED STATES 


DEPARTMENT OF THE INTER! 
OFFICE OF MINERALS EXPLORATION 


555 Battery Street
San Francisco 11, California L1L'7 I Fy ij 1961	 4_ 


Memorandum 


To:	 Chief, Division of Field Operations 
Office of Minerals Exploration 
Washington 25, D. C. 


From:	 Acting Field Officer, OME, Region II 


Subject:	 OME-6078 (Copper-Zinc) 
Shasta Minerals and Chemical Company 
Balaklala Mine 
Shasta County, California 
Contract No. 2113 


In reply to your letter of April 25, 1961 regarding a proposal to 
amend the subject contract to allow for such "non-core drilling' t at 
the same unit cost as core drilling in consolidated ground. 


Our records show that 2,620 feet of drill hole has been'.ompleted 
and reported by the operator, distributed as follows: 


Feet	 Per Cent Core	 Feet of Core	 Feet of Non-
Hole No.	 Depth	 Recovery	 Recovered	 Core 


AS-	 6io	 82 5	 503 25	 106 75	 4 m 
511.9	 76.5	 11.19.98	 129.02 


6	 350	 22.0	 ...	 77.00	 273.00 
7	 291	 51.0	 11.1.8.11.1	 .l49 8	 389	 69.0	 268.11.1	 120.59 
9	 210	 11.9.0	 102.90	 107.10 


10	 221	 66.5	 111.6.96	 711..0LI. 
2,6^0	 63.6225	 ,l,666.9l	 953 


Contract:	 Completed 


2,620 ft.	 ----------- @ $7.90 ft. :	 $20,698.00 
2,620 ft.	 (incidental cost) 	 -	 @	 .11.5	 =	 1,179.00 


Total	 $8.35	 $21,877.00


I	 V - 


(\kI







•1 


..-,


S	 . 
Appendix "A" in the Operator's Application dated February 25, 1960 
estimates future'illing costs at about $9.87 per foot. 


Operator's
	 Our present revised and recom-


Estimate
	 mended estimate 


Diamond Core Drilling	 $8.35	 $8.35 
Cementing	 0.76	 0.11.5 


Reaming	 0.11.2	 0.31 
Mud	 0.11	 0.11 
Miscellaneous	 0.23	 0.23 


	


$9.87	 $9.11.5 


fr revised as per our recoendatigh cost of the 2,620 feet of 
drill hole would be:


/	 / 


1,666.91 ft. - @ $8. 35/ft./ l3,9l8. 7O Y	 '" 
953.09	 - @ 9.11.5/ft p- 9,006.70 V	 ap'e 


$22,925.kO 


Cost resume of 953.09 ft. of non-core: 


Total additional cost	 @ $9.11.5 ft. - 	 $9006.70 
Payment made 8.35 ft. - 7958.30 


Balance -----------$iO11.8.11.O 
Due Operator © 50% -----$521i..20 


Drilling Resume 


Total .d.rill hole allowed 	 10,11.00 feet 
Drill hole completed to date 	 2,620 " 


Remainder	 7,780 feet 


Assuming the contract is completed and the. same rate of "Non core" 
footage is reported, we would then ;have: 


7,780 feet of drill hole: 


@ 36.37% non core ---------2,829.58 ft. 
63.62% diamond drilling -. -----11.,95O.11.2 ft. 


7,780.00 ft. 


Drilling Financial Resume: 


2, 829 . 58 ft.	 $9.5/ft.	 ------------ $26,739.53 
11. ,950.11.2 ft. @	 8.35/ft.	 ------------- 11.1,336.00 


68,075.53 
2,620.00 " 22,925.11.0 


10, 11.00.00 ft.	 -----------------—$9IO0093 


A1owed by present contract @ $8.35/ft. .86,811.0.00 
Increased cost $ li,ll9.18 
Operator would receive	 . $ 2,059.59 


.1







-	 .


. 


Drilling ( Approved cost of contract 	 $86,81.i.o.00 
( Added cost of 3,782.67 ft. of drill hole @ $1.10/ft. 	 1j.,160.914 


Estimated drilling cost	 $91,00.91r 


Total contract	 $89,620.00 
Estimation increase __________ 
Estimated Maximum	 93,780. 


Because of the character of material encountered in previous 2,620 feet 
of drill hole and because similar conditions are expected in the remaining 
7,780 feet of drilling, I recommend the "Non Core" drilling footage 
(estimated about 36.37%/3,782.67 ft.) cost be increased $1.10 per foot, 
(from $8.35 to $9.li.5 per foot), to provide a reasonable increase for 
costs of cementing, reaming, mud, casing, stuck tools, etc. 


The increased cost to be pertinent only to such "Non Core" drill hole 
footage as reported by the operator.


7... 
Copy to: OME File
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UNITED STATES
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555 Battery Street
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I 
Memorandum 


To:	 Chief, Division of Field Operations, 
Exploration, Washington 25, D. C. 


From:	 Acting Field Officer, OME, Region II 


• Subject:	 Docket ONE-6078 (Copper-Zinc) 
Shasta Minerals & Chemical Company 
Balaklala Mine 


•	 Shasta County, California 
Contract No. 2113 


Reference is made to your letter of April 25, 1961 concerning assist-
ance from the U. S. Geological Survey, Menlo Park, California, in re-
viewing geological maps and. a revised drilling proposal to be sub-
mitted by the representative of the subject. contract operator. 


Mr. A. H. Kinkel, Jr., Geologist, U. . G. S., had made an interim 
inspection of the contract work on October 1-2, 1960, and I assumed 
from Mr. Griswold' s memorandum of April 7, 1961 that Mr. Albers 
would also be permitted a short; field trip to evaluate any new geo-
logical theories. Your memorandum of March 16, 1961 was not over-
looked. 


In the last paragraph of Mr. Kinkel's interim report, he states in 
part: 
"We are drilling blind in detail, although .1 think we have good 


broad control." I agree with Mr. Kinkel and our endeavor is to ob-
tain a better understanding - of the factors representing the areas of 
mineralization or non-mineralization thereby reducing drilling costs. 


While I appreciate the necessity of keeping expenditures to a minimum, 
and will, of course, follow your instructions in this matter, I 
respectfully recommend the "on site" investigation and discussion is 
justified. 


Copy to: ONE File



















Marandm


Acting Field Oice, Region U 


• Chief, Diviton o Field •Operation 


() 0


APR 2 5 1961
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ject:	 •O73 (COpper4.Zinc) 
Shasta Minerals and Cbemicl Compiny 
£slaklala Mine	 • 


Shasta County, (aliEornia 


Cont*'*ct 2113 


In reviewing the "eo1ogtc Log" sheets eubs*tttad wtth the Operator's 
nxnthly report3, e note a cojdrbJ footage of non-core (rock 
bit) dViIUn. recorded for each hole, 


The first p4tasraph under tidUbit "A" of the contract atatO,tu patt,	 by means of core dvii1in. ' However, uuder "Estimated 
OJtJ	 te VroJct," only the words "Diamond drilling" are 


e contract madø no pxovision. for casing or caenting and ru-
ri11in; sine the prior drilling indicated the rock in the area 
es ccpetent. The votzchera submitted by the drifting contractor 


8ho7 that the actual average cost per foot of the drilling to date is more than th. 7.9O per foot allowed under the contract, be' cause the holes had to be cemented, et cetera. 	 o clarify the record, it is our opinion that the subject contract ebould be amended to allow such x,n-.cor drilling at the same unit cost as the core drilling in consolidated ground. 


Will you ktdly submit tour c*nts end reomeendations in this •	 matter?	 ••


george C seiirMg 


•FNMurphyfgla	 •	 • 
•	 4-24-61	 •	 • • 


cc to:	 DirectOr's Reading File 
Review Committee 
Docket	 •	 •	 •	 •	 •


1,3683 
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APR2 419 


}(esorandua	 - 


To:	 Chief, Piscal Seetton 
Division of AdinLstrative Services 
Off ice of the ecretary 


E. 0. Talbert, Acting Chief (Signed) E D Tilbert 
contract Administration and Audit Division 


Subject: O*4E.6078 (Copper.Zinc) 
$basta Minerals & Chemical Co., Inc. 
iajakja1s P4ine 
Shasta county, california -. 
(ontract 2113 


y abemorandum dated March 10, copy of which was sent to you, the 
Acting Field Officer of Region II was advised that the Operator's 
claims for costs of buUdosiitg, drilling, and core boxes were not 
supported by the required docu*entaUon. 


The Acttng b'Leid Officer Ms obtain 4 the documents and submitted 
then to this Division for audit review. The documents consist of 
a copy of an April 13, 1961, letter from i. 3. Walker., copies of 
the various invoices as listed therein, aid copies of the Operator's 
checks issued in. payments of the invoices. 


All documents have been reviewed and are forwarded for attachment to 
the paLd M?€ Forms 60 for the ontbs of August, September, and Octo-
ber 1960.	 - 


Attachments 


EDTalbert/ama	 - 
April 24, 1961 


Copy to: Docket 
Director's Reading File. 
CA & A Division 
Acting Field Officer, Region II (2)


1,3683
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UNITED STATES	 r 


DEPARTMENT OF THE INTERICE ; 
OFFICE OF MINERALS EXPLORATION A TE h\ 


555 Battery Street	 ___I 


• Via Air il	 ________ ___ ____ _____________________ S 	 __________ _____________ 
Mr. . J. Wi.lker 
Conslti4% 1iig rniueer (eoloist 
P 0. k.z I,T 


•	 Redding, aUfcrnis	 .•.


Re. T)oket No. ONI6O78 (Copper.Zinc) 
$bt	 uer	 . c3al Coy 
13R1aklal Mine 
Sbaata County, CUfriia 
Coxtmct No Idnt-E21,'13 


Dear & • 


%e iave rtcevet our letter of April 18 rcar&tng the status of your 
aps of Area No, 3 of tJe subject cotrct 


front the infornt3.on) it seems probable that ' oufrec. in. 
rour office in Red4tn and a turther reviev at thc i.te of Area xo. 3 co oe bedulea during the first week it May. 


tIiII you inforia n, by letter or telephone, of the a iz1te 
for the conterence


Veri trttly yours, 


GENTRY 


GIe G Gentry 
Acting Field Officer, OM 


Region II 


Copy to Chief, Division of Field Operations, ONE 
Washington 25, D C 
ONE File/ap 


Mr John Albers, Geologist, U S G S , Menlo Par1, Calif







0	 _ _ 
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DEPARTMENT OF THE INTERIOI	 o M E 


OFFICE OF MINERALS EXPLORATION	 RECEIVEI 
555 Batters Street	 ____ 


San Prancjeo U, California 	 DATE Ni I 


Mejnorandwft 	 _____	 ' (1• 
To	 ,. John A].bers, Geologist	 _____ ________ 


U S Geological Survey, Menlo Park, California 


Pom'	 Actin, Field Officer, OME, Region XI (11epbone Ytj 6-3m)
Subject t)ocket No. QME-6(>78 (Copper...zinc) 


Shasta Minerals & Chemical Corapany 
Balakla].a Mine 
Shasta Coity, California 
Contract No 2113 


The operator of the subject contract, represented by Mr W J. (Bud) 
Wa1Jer, Consultjn Geoloist, has been conducting a geological study 
and preparing new geological maps of certain areas pertinent to the abo contIact. 


In the near future these maps should be completed by Mr Wailcer and at 
that time we have snggested a conieence, preferably at the a1Qkla1a 
mine site, by Mr Walker, nyzelf and a member of the U S • 0 8. 


The purpose of the review is to locate additionai driu holes for the ecploretion of Contract Area No. 3. We had planned on obtaining the 
assistance of Mr. Kinkel for the geological review Rowever, we under.. stand now that Mr Kinkel has a new assignment for the suimner and be 
suggested that perhaps you wou.jd be able to help us We will appreciate 
your assistance and advice. 


We enclose a copy of letter of April 18, 1961. from Mr. Walker regarding 
the at*tus of his maps It appears probable that a meeting wIth Mx' 
Walker at his office in RedUng, California, could be scheduled for early in May. 


Please advlae me if you could arrange such a trip (probably & days). If so, I will obtain transportation for you fr and return to your office. 


GlENN G GFNTRY 


GLENN G. GENY 
Enclosures 


Copy to Chief, Division of Field Operations, OME 
Washington 25, D C 
OME File
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Memorandum 


To:	 Mr. E. D. Talbert, Acting Chief 
Contract Administration & Audit Division, OME 
Washington 25, D. C. 


From:	 Acting Field Officer, OME, Region II 


Subject: OME-6078 (Copper-Zinc) 
Shasta Minerals & Chemical Company 
Balakiala Mine 
Shasta County, California 
Contract No. 2ll3 


Reference is made to your-'letters of March 10 and 31, 1961 regarding 
the lack of certain documentary evidence of costs claimed by the 
operator of the subject contract for: 


2,620 feet of drilling 
53 hourq of bulldozing 


175 core boxes 


Enclosed herewith are the photocopies of invoices'as submitted by the 
operator's representative to substantiate the claim for.reiinbursement 
under the contract. 


Attachments 


Copy to: Chief, Division of Field Operations, OME 
Washington 25, D. C. 
OME File, Region II 


_____


\€h4 ø,,ø/.







. 	 S	 S 
UNITED STATES


DEPARTMENT OF THE INTERIOF 
OFFICE OF MINERALS EXPLORATION


555 Battery Street 
San Francisco 11, California 


Memorandum 


To:	 Chief, Division of Field Operations, OME 
Washington 25, D. C. 


From:	 Acting Field Officer, OME, Region II 


Subject: Docket No. oME-6o78 (Copper-Zinc) 
Shasta Minerals & Chemical Company 
Balakiala Mine 
Shasta County, California 
Contract No. Idm-E 2113 


Enclosed herewith are the original and two copies of Amendment No. 1 


to the subject contract. The remaining copies have been distributed 


in the usual manner. 


Attachments 


Copy to: OME File







•OFHCIALRLECOP 
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UNITED STATES	 RECEWEC AP J1i 1961 
DEPARTMENT OF THE INTEl 	 ODE 


:ÔFFICE OF MINERALS EXPLORATI( N 
555 Battery Street	 4-' San Francisco 11, California / 	 _____ 


Ap L1319 - 


Mr V J Walker	 _____ 
Consulting Mining Engineer and Geologist 
P 0. Box 857 
Redding, California 


Re Docket No CME-6078 (Copper-Zinc) 
Shasta Minerals and Chemical Company 
Baláklala Mine 
Shasta County, California 
Contract No Idm-E 2113 


Dear Mr Walker 


Reference is made to your letter of April 10, 1961 regarding our 
telephone request for certain information and invoices to support 
your company's claim for reimbirsernent of. drilling 2,620 feet of 
drill hole, 53 hours of bulldozing, and 175 core boxes 


For your assistance in preparing data or future monthly vouchers 
on MME Forms 60 and 61, we include herewith marked copies of these 
forms 


One certified copy of each invoice which is a part of the supporting 
evidence of your costs pertinent to the cnntract should accompany 
the original of the Operators Monthly Voucher 


Mr. John Albers, Geologist, U S G S , Menlo Ik, California, will 
assist my office in reviewing your geOlogica34 'hen canpleted, and 
your proposed plan for drilling Ares No 3 I believe you are ac-
quainted with Mr Albers.


Very truly yours, 


Glenn G Gentry 
Acting Field Officer, OME 
Region II
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OFFICIAL FILE COPY 
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u te cotreet ss-ts af .spnditur*s o 'date. by. the Go,.rt: 
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Copy to: Docket - lE6O78 
Director'e Reading File 
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Review oLttee -
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NIELSON, PsARas AND NILSON 
C./d P/€ 


JVDO RVTLD. •4C1 


SALT LAKE CITY, UTAB 


April 7, 1961 


V 
Mr. Glen G. Gentry 
Acting Field Officer, O.M.E. 
Region II 


555 Battery Street 
San Francisco 11, Caliornia 


Dear Sir: 


We are currently engaged in an examination of the accounts and records of 
the Shasta Minerals and Chemical Company, Salt Lake City, Utah at March 15, 1961. 


Pursuant to our telephone conversation this afternoon, it is requested that 
you confirm the amounts advanced by the government to this company under the 
provisions of each of the application numbers listed below from date o± contract 
to March 15, 1 961. An itemization by individual	 mittance perpontract aggreg-





ating theTtal payable at Marc16l would 'be appreciated if available. 


Contract	 Docket.	 Total	 Government 
Name	 Date	 Number	 Number	 Autorization	 Share -


Shasta Copper and 
Uranium Company	 5/24/55 IdmE-803	 ]IEA 3590 $104,572.00	 $52,286.00 
Shasta - Phelps Dodge 
Joint Venture	 8/31/56 ldmE-1006 ThEA 4092 $109,820.00	 $54,910.00


Shasta Minerals and 
Chemical Company	 14-23-090 OME 6078	 $ 89,620.00 $44,810.00 


Thank you for an immediate response to this request. 


Yours very truly, 


-	 -	
-.	 -,	


'.	
-' ]3. , pencer Nilson, 


Dear Mr. Gentry: 


The auditing firm of Nielson, Psarras and Nilson are examing our acco'u,us 
in prepartion of an S-3 underwriting application before the S.E.C. This 
authorization to convey to them any information at your disposal regardi; t1e 
accounts of Shasta.


Yours very truly,
•1 


-	 - 


K. L. Stoker, Preadet.







U	 f0IS. C. N.MO?'.	 . P. A. 
W4UN' C. PN 0kHA	 C. P. A.


i1.Bi. c. p A. 
AIA.(	 S. V K514. C. P. A.


. 


NrELSON. PS.\RRAS AN!) NELSON 


/•-	 /. ;); / t 	 . 
L P.44	 UFHLC -. ' .044R(d'..j 


.1 9:!..! V	 5(51!.)	 - (1 


SAI:r T.AK} Cir, UTAH 


Apr11. 7, .1961


EXTRA COPY


O.M.E' 


RECEIVED APR 1	 361 
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Mr0 Glen 3. Gentry 
Acting Field. Officer, O.M.E. 
Region. II 
555 Bactery Street 
San Francisco 11, California 


Dear Sir: 


We are currently engaged. in an examiation of the accowts and. recc::o. cf 
th Shasta M:.nerals and. Chemical Company, Sail Lake City, Utah at MarcL 15, 16l. 


Pursuant to ou.r teienhon conversatio' .h c.c; afternoon, it is requested •.Lat 
you confirm t}.e arnouts advanced by the government to this comrany ..der tne 
p.rovisaons of each .)f t:e applicatioL r,u.rnLrs 1 .ste.1 telon from	 :i oorrac 
to March 15, .L9.i. An itenaation by ncIi.vid.ua1 rem ttan.e en co:itrac aggre-
ati!Lg the total payable at Nlarcn 31, I9til NO)i ,d be annecia ec. f availacle 


Government 


$54,.. 


$44,81. ... 


Co:.ract Docket lotai 
Name Date h.mber Number Autorza.to. 


Shasta Copper and 
TJranium Comoany 5/24/s5 1 . E-8O DMEA . 593 $1u4,:. 


Shasta - Pneips Dodge 
Joint Venture 5/31/Sb .LthnE-lOO6 1EA 4392 $iO,d2t..33 


Shasta Mnera1s and 
Chernlcai.	 Comoany :L4-23-3C OME	 O73 $	 ,o2O.Ot 


Thank	 OJ for a. immediate resporise	 to this re1uest.


Yor:	 rer.y	 ru1y, 


I. 
]. S)enceI' N1so: 


Dear Mr. Gentry: 


The auditing firm of Nielson, Pw,ras ana. N..lson are exarn:.ng On..... 


in prepartion of an -3 uniderwriti tg pp11cat1o:. uefore .x'ie S.E.C.	 : .. 
authorization	 convey to them any i.nformatiot. at your disosa1 n.;1 . 


accounts of Shasta.


Yours very truly, 


K. L. Stoker, Pr ....... 
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Memorandum 


To:	 Acting teld Offtcer Region 11 
__ - 


L1LVJ$iW4 U 


Subject	 4E6O78 (CopperZinc) 
SMta Minerals and ChemicaL Cainp*ny 
Baiskiala Mine 
Shasta County, California 
Contraet 2113 


Zn etcordsnce with your enorandttm o March 29, 1961, * are 
enclosing the original and four copies of a proposed Aaendiix.nt 
No 1 (two pages) to the subject contract, signed by the Acttng 
Director for the Goverz*int.. 


Yu will note thit the aniendwent contains the eccas period 
mentioned in our inamorandirn of March 13, 1961, to you. Also, 
to protect the Goverrment'.s interest,, the proposed amentent 
contains a petifl!tC*m 


A	 /	 /	 / 


If the proposed aaendiuenc is sat1eactory to you and the Oper 
ator, all five copies should be signed by the Operator	 The 
Operator should retain i.ts copy, you should retetu the FLl 
Officer's copy, and the Government's, Audit'G, and Fiscal 
Section's copies should be returned to tbii oif ice 


If 4fly part of the ,ropoed amendment does not have : yo 
approval or that of the Operator and cannot be altered within 
your delegated authority, the original end all copies are to 
be returned to this office together with the proposerl changes 
for cnsideration. 


Mr. Ernrold Etrkeo and Mr. A. L lUnkel, Jr., oE the U. S. 
Geological Survey, reviewed the 'flrilitng Progrea Peport3' 
submitted by the Operator Lioth agreed that. the Operator 
should be allowed the recess period to coniplet the geologic 
mappu	 Mr inkeI has a new aisxgmtont for this suiner *nd 
suggested that Mr. John A1bé.r 1 US(S, in Menlo Park, would be 
able to review the Operator' s new mapping and drilling pro.. 
posals because Aibers and Kiukel worked in the ere together. 


Enclosures


8623
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UNITED STATES
DEPARTMENT OF THE INTERIOF 


OFFICE OF MINERALS EXPLORATION
555 Battery Street 


San Francisco 11, California


OFFICIAL F1LE COPY


O.M.E 


RECEIVED APR 10 1961 


TThflAS - 


Memorandum 


To:	 Mr. E. D. Talbert, Acting Chief 
Contract Administration and Audit Division, ONE 
Washington, D. C. 


From:	 Acting Field Officer, ONE, Region II 


Subject: oME-6o78 (Copper-Zinc) 
Shasta Minerals and Chemical Company 
Balakiala Mine 
Shasta County, California 
Contract No. 2113 


Reference is made to your memorandum of March 31, 1961 in regard to certain 
supporting documentation requested. from the operator when claiming reimburse-
ment for contract expenditures. 


Our request to the operator for the required information has not, as yet, 
been answered. Upon receipt of the certified copies of the invoices, 
we will forward same to the "Contract Administration and Audit Division" 
as per your instructions. 


Attached hereto is a copy of our letter on this date to the operator 
relative to the matter.


V	 / 
Attachment 


Copy to: Chief, Division of Field Operations, ONE 
Washington, D. C. 
ONE Files, Region II 


GGGentry:ap



























OFFICIAL. FILE ca 


Frau:


	


	 E. D. Talbart, Acting Chief 	 E. a Talbert 


Contract Administration and Audit Division 


Subject CME-.6078 (Coppev-.Ztnc) 
Shasta Minerals and 'CheuLcal Company 


alak1ala Mine 
Shasta County, California 
Contract 2113 


Your March 29 memorandum advises that, upon receipt from the sub-. 
ject Operator of the supporting documentation requested by my March 
10 aemrandum, you will forward sane to the Department's Fiscal 
Section. 


As was requested In the penultimate paragraph of my March 10 memo-. 
randum, pleas. forward the documentation to thi.s Division. After 
audit, this Divieon w•iU tiañsmit the docUmenti to the Department's 
Fiscal Section for attacIent to the pertinent monthly vouchers. 


EDTalbert/ama	 - 
March 31, 1961 


Copy to	 Docketr 
Director's Reading File. 
CA & A Division


1e3 683
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'S 
UNITED STATES 


DEPARTMENT OF THE INTERI 
OFFICE OF MINERALS EXPLORATION


555 Battery Street 
San Francisco 11, California


.3


, Copy' 


96 


Memorandum 


To:	 Chief, Division of Field Operations, 
Washington 25, D. C. 


From:	 Acting Field Officer, O]4E, Region I


II 
Subject: ONE-6078 (Copper-Zinc) 


Shasta Minerals and Chemical Company 
Balaklala Mine 
Shasta County, California 
Contract No. 2113 


We enclose copies of the operator's request of March 6, 1961 for an 
extension of the contract period from Jy 3O 1961 to December 31, 
1961 and copies of: 


"Drilling Progress Report for 1960 with Discussion (by the operator) 
of the Detailed Geoldgy of the Angle Station Area." 


After completing 7d.rill holes totaling 2620 feet in Areas Nos. 1 
and 2 on or about October 26, 1960 and because these drill holes were 
not successful in finding ore, the, operator temporarily suspended 
drilling until further geological mapping and studies of the complex 
geology could be made. 


From that date to the present the operator has continued geological - I 
surveys and mapping but has been hindered and delayed by heavy rains and 
snow fall during the winter 	 . :Druing. a telephone conversation 
with Mr. W. C. Walker, representing the operator, on March 21, 1961 he 
informed me that he expected to complete the geological mapping about 
May 15, 1961 and would then be ready to resume drilling, weather permitting. 


I suggested to Mr. Walker that we should have a joint discussion and 
study of the project, preferably at the property, prior to spotting any 
of the drill holes in Area No. 3. 


The review and study of Mr. Walkers revised maps and geological con-
clusions to be made by the OME Field Team and to include, if possible, a 
member of the USGS familiar with the Shasta district. I am hoping that 
Mr. A. R. Kinkel, Jr. might be available. 


(See bound folder "Drilling' Progress Report - 1960, Angle Station Area" 
in pocket folder No. 3.) 


Copy this memo and cy above 'report to USGS (mr. Kirkemo and Mr. Kinkel)







. 


I believe the project should be completed and. recommend the requested 
extension of the contract period. 


If you approve, will you please prepare the appropriate amendment. 


Acting Field Officer, 
Region II 


Copy to: OME File







PUT	 7'.'.7T 


'	 •2--	 (	 (' SHASTA Minerals &Chemkal OMPAI 
/ 7	 SALT LAE CITY I UTA1	 ,	 A 


March 6 196].	 , 
/> 


'	 1 
- / ;/ L	 / 


-
/ 9/Mr. Glenn G. Gentry 


Acting Field Offcez,OME 
Region II 
555 Battery Street. 
San Prarcisco 3.1, California


• 	 •. 	 •-
N 


e' Docket No. OME6078 
$hasta Minerals Chemica. C any 


• Balakiala Mine 
Shasta County, •Ca1fornia 


• Contract No. Idm2113 


Dear Mr. Gntry '. 


Shasta Minerala and Chemical Co*ipany herewith requests extension of 
the termination date of this ontract-fPOm July' 'SO, 1961 to December31, 
1961.	 .	 -'	 ', 


The contract specified that the operator shall begin the work on or 
before July 0, 1960, 'and áubject to the provisions of . Article 9 and 
Exhibit A,. shall either have completed the work within 12 months from 


j	


the date of the contract or shall have incurred,allowàbie costs in a sum 
not less than the total coSt set forth in Exhibit A. The work ha* not'' 
yet been completed, and the total 'allow*ble costs have not been incurred, 


Seven holes, totaling 2,,6,20'feet, have been diamonddri1led- in Areas-i. 
and II. The total. expenditures jn these two areas are $22,847.00. These 
seven holes were disappointing, and drilling operations wore suspended 


- 'J on October 3.8, 196O pending completiOn of detailed geological mapping 
in the area. This mapping has been completed on a scale of 1 inch equals 
200 feót, and a report based on the combined results of.s*pping.$nd 
drilling is being mailed to you ' underaepa?ate cover.	 • 


--	 •-•-	 •	 • ,	 •--	 •	 •-	 ,	 -	 , '--, --	 :	 -	 • -'	 .	 , 
•	 On the basis of results 'thus far obtained, - we do' not 'believe 'it is deeir-


able to drill any of the remaining holós preøently proposed in Areas I 
and Ii. Mapping indicates a favorable area 'located , approximately 1,000' 
feet southwest of diamond drill hole AS ..8. Permission to drill one or 


•	 two holes. in this ares will be requested *t a' later dte ,.. The most 
eignficant result of the geological mapping tsthe.rea1zation that at 
least several of the holes would not have been drilled if the information 
obtained from detailed geological ,npping had beCn -available prior-to 
drilling.	 '	 '	 &	 "'r r .	 •- :"	 ' 


%'











S. 


F.	 S 	 S 


SHASTh Minerals & CIiikal COMPANY 
I--_' 


1406 WALKER BANK BLDG L 	
\\ 


SALT4A(E C17( I UTAH	 \ ç 


March 20, 61 


Hr. G]etut G. Gentry 
Acting Field Of tj,r, OME'	 '	 S , , 	 S 	 S 


5 	


Regionll	 '	 . 5 	


5 	
' ' 


SSS sttery Stret 
San Francisco fl, California	


'	
'•	 S "	 S 


S	 Re: Docket	 OME-6018 '(CopperZtnc) S 


S 	


S 	 Shasta Minerals b Chemical Coany : 
DslskliUa Mine 


S ,	 , 	


5	 ,' ' Shasta County, California	 S 


Contract No. Xdut..E2113 


Dear Mr. Gentry: 


Enclosed are th. original and four copiea of "Drilling 


Progress Report for 1960 with Discussion of the Det*iled 


Geology of the ngle Station Area." This report is that re 
ferrad to in the letter of March 3, 1961 requesUng an exten 
sion of the teri*ination date of the contract. 


Very truly yours 


K..L. Stoker•\.	 ,	 5 	


5 5
	


5 


1!resjdent 


KL8:nch -	 S	 )'	 ' 	 '' 	 0	 ' Ends.	 S 	 ' 


• 	 S 	 S 	 S 


S 	 S 	


, 	


/ ; s '. 	


'ç\.\	 . 
/ /	 \\\ \\ 


5	


5.	 5	 5	 If. .//	 /	 J	 ,•	 \	 '; S , 


S	 S	 IS S	 ,	 S	 C.	 . 
5	 5	 5	 , 	


• I'	 ''	 "	 5 


S 	 5—	 ' 	 4s'-'	 1"	 -'	 •'-''.''	 S	 - '¼.	 Ssi•	 5-	 S	 .5. 
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ONE-6078 
•	 •	 OFFICIAL FILE COPY 


Form7 
(10-53)


MAR1619$1 


State o California 
DivisiQfl of corporations 
8117 Los Angeles State Office fluilding 


I!11T I'I 


•v -


Los AnZele$ L, aLLWLLM 


Attotttiofl DonaldW. MoblOy 
Special vetigat0r 


Re:	 k.4092 (opperZttiC).. 
contract 1dmE1OO6 


and 
OME-6078 (Copper- Zinc) 
Contract 2113 
Shasta t4inerals and chemical oany 
B*lai1*1a Mine 
Shasta County, Califotnia 


Dear Mr. 


In reply to your letter of March. 13, 1961, neither Of the above con• 


tracts we"ranted oti the basis of Shasta Mineral1 and Chemical - 


Cowp*fly'a association with the Pheips 1 dga CorporatiOn. Th*1orPo. 


ration partiCiP$t5C only in the I**A contract 


ncerely yours, 


(signed)	 L JOS0 


Actthg DSxeCtOt 


FMMurphy/gla	 •	 ••	 •	 • 
3-l661	 •	 • 
cc to:	 Director's Reading File 


Region II (2) w/2 cys incoming letter 
•	 Docket DNEA-4092 


Docket 06078 
•	 •	 Mr. Murphy, Code 500 


•	 Chron	 •	 :


h368 







e4 !r*slñp.I øf*s	 L.Iztttuu	 .*
3'. i 'lt.EAh'rnta 


V.- —,	 .—	 - 


kad.s1l 
PU?	 - 


t1tL LII C1[tfOfltW
-. 


VUitwii iii Qarprnztttunø	 i	 - - 
Lob	 ri!opTa. 
MarcF 1 iet-	 - 


Y I j t c '4 ct*tt	 L'itrit 'f '- 1'-!.r1or 
Offic' 't 'liera'	 'ic-' 
Ws . hir'o' 2c. 


t'	 r	 Frnk ..	 D.rctor 


La: Your Fil&	 qA-6OI2 
eO f ttCt I±:NA 


)ME- A( ? 


Cctr4"'	 j'
LSTA M1RALS ANt) CHICAT. CONPAIIY 


r File_-_ALPMA	 _____ 


Dear Mr. 'ohneon 


Thank you f' yOur 1eterof tr1iary 1?, 1961. in which you set 
forth th	 7.f''e Mt'e'-8s xp1'ation Adiaini*tratton granted 
Cc'r'tract 1C	 V	 f SC R20 with naxi,rim Government 
par ip*ic" of	 4J	 .- :-t' Cper	 d	 C€.. Inc. and 
Ph'. l p *	 rai'	 d-'	 EWdg. JotntVenture. on 
August 'l 1Y6. Vr'Iv 1'	 'rther es forth th*t the Office of 
MinerI9	 'Pjer	 "rra	 ecy° to IIEA grs'ted Contract 2113 
to Shat q	 r'	 '-	 heth'. Cpany t'c	 i" tha twof $89,620 


	


'it vrv'xir"' 'ovP '-'-nrt	 '.t	 'v'tiw rf 44 810. on J.m. 10. 1960. 


Fror the fc'	 - orr	 - v'	 1.r'er a s&te1 abQve, would you 
p4ssss_1yiehe_nderiigneI fthecraa_arç__ç4_çp 


C Al_C1P!X_ i i _of_It._.,ffC1.tr vttn 
t_e_e1pa_djC_tr.- I er etclosing herew	 a	 osfI1ic 


	


w_i.Yer__f _P_eT	 "rporetion in which is stated 
that the ci't ve''rt • et'	 erti ' ed i vttr be tween Phelps Dodge 


j 'orøoratoa"d heqa Mier'. a'd Cetical CIO	 in July of 1956 
eJ	 ertIn.ated i'- (c!"e	 95$. 


Thank you again for 'rur ccursy ard cooDeretton in this ttsr. 


Very truly y01r9. 


DONALD .' MO1Ft 
Special 1rvstig.tor 


t)/ W











Memorandum 


To	 Acting Field Officer, Reion U 


MME Forth 7 


(10-58)


OFFICIAL FILE ()PY 


I!rTTpi


W1Piu


Vram:	 chief, Divinion of E'ield Opetations. 


Subject: O6O78 (CopperaZinc) 
Shasta Minerals atid Chemical Company 
Balakiala nine"	 .. 
Shasta County, California 
Cottract 2113 


This is with efetence to your !aemorandu1 of Novosiber 1, 1960, nd 
oubsequent monthly reports relating to the tiubject project work. 
The suspension of work during Noveziiber 1960 to date has not b,en 
formally authorized. 


Will you kindly contact the Operator an! advise it that a recos 
period must be requested an approved when the wori under an E 
contract is surpendCd for a period of a xtonth or more 	 When the
request is received,, please forward it to this office with yoir 
recommendations	 If approved, we wifl prepare an amendment aUow* 
in a reasonable recess pert 1 for the eo1otc napping the 0prator 
wishes tc evforii,


/,J/
e5OgO C. e1fridge	


. 


FMMurphy/gla 
3-13-61 
cc to:	 Director's Reading File 


Review Committee 
Docket 
Chron


368 







011* 
lemoraudum 


To:	 Acting Field' Officar, Region 11 


S. D. tai'bsrt Acting Chief.	 (Signed) E. D. T1bert 


Contract Adsinistratin and Audit Dtvtsion


)FFICIAL FILE COPY 


I!TTTi	 1'I diT1


---j--


Subject: (L.6078 (Copper4inc) 
Shasta }itnerels and Chemical Company 


•	 Balakisla Mine	 S 


Shasta County, california 
Contract 2113	 ' 


An interim review of the subject 'contract indicates that the origi-
sal of the monthly vouchers, (E Por* 60), as submitted to the 
Department's Fiscal Section, are not aupporte4 by documentary cvi.-
dance of the costs clatmed to date for 'bulldozing, drilling, and 
core boxes.	 ' 


This contract provides for contribution by the Government 'to the 
necessary, reasonable, and direct actual costs that are esttmated 
is Exhibit A by categories. *zisting regulations (O11A Cireslar 
19) require that the original of the monthly vouchers must be sup.. 
ported by documentary proof of costs claLmed on an sàtual cost 
basis. The penultimate paragraph 'on the reverse of W* Form 60 
also provides that, except for amounts claimed under fixed unit 
cost* provisionsof the contract, -all costs claimed must 'be sup.. 
ported by documentary evidence. , ' 


In order to avoid audtt disallowances, it is suggested5 that you re 
quest the Operator to submit certified copies of the invoices sup-
porting the 2,620 feet of drilling, 53 hours of bulldozing, and 175 
cor. boxes claimed to date. 1pon receipt by you such documentation 
should be forwarded to this Division for audit and further transmit-
tel to the Ftscal Section for attachment to' the 'pertinent 'monthly 
vouchsrs. 


Future monthly vouchers should not be forwarded to the Department 's 
Fiscal Section for payment unless appropriate documentation is at 
tacb*d to the original thereof. , •' 	 ' ' ' • 


EDTalbert/ama	 •'	 '	 •,	 ' ,' 
March10, 1961	 ,	 ,.	 ' • 


Copy to: Docket	 S 


Director's Reading File	 , -	 S 


CA & A Division 	 ' 
Mr. Talbert	 ,	 '	 " 
Mr.. Rothrock	 , '	 S •
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State * .Uforn La	 I 
Dtvi8 ion of Corporatigus 
8U1 Loa Angelea State Office Building 
le Angeie LZ, CaIUornia : 


MtentiO: Don*ld W. Hobley 
Special Znvestlgator 


MME Forth 7 
(10-58)


ONE- 6078 
OFFICIAL FILE COPY 


w!rTT ii ________ 


_i1 


LI1I,


Re:: EM : -4092 .(CópperZtnc) 
Contract Zdm-E1006 


*n4 
.M6078 (CppeZLc). 


eonttact 211.3 
Shasta 4inerals and Chemical Company 
ZalakI*la Mine 
$hasta County, ifothia 


Dear Mr. )lobley 


This is in response to your letter of February 6, 1961, requesting 
information concerning explor*tton assistance granted by the Covern 
aent to Shasta Minerals and Chemia1 Company. 


The Defense Mtnerae	 oUonAdmnistratjon granted Contract 
Zdml E1006 in the suct of $109,820 00, with maximum Government partict. 
pation of $54,910.00, to Shasta Copper nd Uranium Co., Inc , and 
Phelps Dodge Corporation, d/b/a Shast&Phe1ps Dodge joint Venture, 
on August 31, 1956 The contract was assigned to Shasta Minerals 
and Chemical Company, Inc. (foreerly Shasta Copper and Ur*ntum 
Company, Inc.), effective October 29, 1958 The Covernmet' s con 
Sent to the asa.tgrant is dated M*zh 13, 1959. 


Encloøed are copies of U*A Order.i Mended *nd a book1t which 
outline the criteria used in granting this Contract The Applicant 
submitted the required inforeation, and the Covernment made an on. 
site geologic examination of the property prior to the granting of 
the contract, 


• The Office of Mineral; :xp1oration, uccsssor agency to VA, granted 
Contract 1i3 to Shasta Minerals and Chemical Company, InC., tn the 
su of $89,620 00, with mazimum Govezr,ment participation of $46,810 00, 
ox June 10, 1960	 The areas that are being explored under this
contract ii ostderably east and north of the areas previously ax. 
plored under the II4ZA contract.


$43683 







. 


The regulations under which the OME contract Iwas grante4 are out. 
lined in Tttle'30 Mineral Resources, the Minerals Exploration 
Program booklet, and the application *4E Frm 40, copies of which 
are enclosed. You will note that ONE differs with I*RA criteria 
in that, in addition to other information, the Applicant must 
establfsh ts ftnancl4 eligibility. 


The information submitted by the AppUcant waa found •sattsfactory 
and after an on-site examination of the property by the Government 
this contract was approved and executed. 


I trust this inforrnrntiOn fulfills your request. 


Sincerely yours, 


(signed) FRANK E. JOHNSON 


Mtfttg Director 


Enlosurea 


FMMurphy/gla 
2-14-61 
cc to:	 Director's Reading File 


Region II (2)w/2 cys incoming:letter 
Dockets 
Mr. Murphy, Code 500. 
Chron
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Dite Surnome Code 


2/14 500 


., 5,00 


___________ 220 


ii ii


State of california 
Dtvteicn of Corporations 
8117 Los Angøles State Office Biioing 
Los Angeles 12, 'California 


Attention: flonald W, Mbley	 " 
Special IncesttgatOr 


Re: HM-4O92 (Coper.Zinc). 
Contract Ik100 


and 
Ot1E-O78 (CopperZinc). 
Contract 2113	 ' 


•td ch.dca1 cpsny 
3*i*kl*la Mine 
Shasta county., california. 


De*r Mr. Mobley:. 


this is in reepouse to your l*tter of February 6, 1961., requesting 
inforetion concernthg exploration assistance rmnted by the Covaru 
meUt to haet* Minerals and Cheu*iciU Company


I	 // 


The J).fense Mtnera1 Exploration A inistration gr4nted Contract	 c	 ( 
1die11OO6 in the stn of $109,820 O0,(to Shasta Copper and Uranis 
Co , Xn , and phelps Dodge Corporation, d/b/a Shaatahelps Dodge 	 '
ioint Venture, on August 31, 1956 The contract was assigned to 
Shasta Minerals and Chemical C0ipauy, Inc. (formerly Shasta Copper 
and Uranium Co*epany, Inc.), effective October 29, 1958 The 
Govern.nt'e consent to the aseiga*nt is dated March 13, 1959. 


Enclosed are copies ol	 Order). .nded and a booklet which 
out thw% the criteria used in granting this contract. The Applicant 
submitted the required iniormøttonand the CQvernment zsade an on 
site geologic examination of the property prior to the granting of 
the contract.	 ,	 . 


I	 L-y ' 'p 
ihe Offic. of Minerals	 loration, successor agency' to atM, 
granted Contract U13 to baste Minerals and Chemical Company, Inc ,	 /
in the SurS of $89,620 OO,,pn June 10, 1960. The areas that are 
being explored under tbi*fl'contract lie considerably east and north 
of the areas previously explored under the 1)A contract.


MME P0th 7 
(10-58)
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!	 UNITED STATES
DEPARTMENT OF THE INTERIOR 


OFFICE OF MINERALS EXPLORATION 


Al ø'	 555 Battery Stree% 
San Francisco 11, California


Nov 


Memoranduni' 


To:	 Chief, Division of Field Operations, OME, W 


From:	 Acting Field Officer, OME, Region II 


Subject: Docket No. OME-6078 (Copper-Zinc) 
Shasta Minerals & Chemical Company 
Balaklala Mine 
Shasta County, California 
Contract No. OME-2ll3 


Reference is made to the drilling results obtained by the operator 
in Areas Nos. 1 and 2 and reported by him on October 7, 1960. 


Enclosed herewith is a copy of a letter from Mr. W. J. Walker on 
October 26, 1960 in further reference to the drilling results. 


Mr. Stoker has not yet submitted his request for an extension of 
time nor do we know the uncompleted extent of the surface mapping 
now considered essential. Upon Mr. Walker's return to his office 
these matters will probably be clarified and we will be able to 
advise you in greater detail. 


Indicated Status of Work: 


Area No. Drill holes Footage No. Holes	 Footage 
Allowed	 Allowed Drilled Remainder Drilled Remainder 


1	 13	 5,850	 5	 8	 2,107	 3,71.1.3 
2 


3	 13	 14.,550	 0	 13	 0.0	 1+,550 
26	 l0,.1.00	 -	 21	 2,107	 8,293 


/ GLENN G. 


Attachments 


Copy to: OME File, Region II
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O.M.E. CWø	
°EIVE 


/


*. J. WALK, P4b.


	


	
UV


DATE Th\.


	


/	 WAiIR ENGNEEF1NG COOA 
0N XPLOaN P	 _____ 


	


RCODJN CAUrDA	 S 


October 26 k, 1960	 -____ 


/	 _ __ _ 


1r Giemu Gentry	 L_	 ________ -____ ctig Field Officer, 
OgionII 


355 Battei7 Street 
San Francieco California	 &3 O1E 607
Dea0ery 


Drilling resut8 in Area II have been juet aioapojntj as those Oxperienced in Area I, and upon y eio ondation, Sast 
Linersjo and Cheuica1 Compar has temporarjj 	 dri1iin operations in these to areaa 	 The results of the drilling to date will be discussed in the monthly report or October but 	 thought it.advjs&b1e to let you know the present cfrcuisttaes0 


W have nearly coap1eted the detailed geologica]. zapping of 
the areas recently drilled and feel certain t hat had 5e coupleted the appin prior to drilling that everal of the holes would not have been 
drilledand that the area tulcj have been riswed byus with much less favor )han it was shen	 made the applicatjon<> We are có1vincod that sufficisit time must be a1].od to complete detailed napping of the 
geoogy in Area III before resuning the drilling program, e hops that1 our napping may indicate a&Litio 	 areas in Area II but can not beif it 111 or not at this time 


I have reco1ended to Mr 0 Stoker that Shasta 3k for an 
eZtejo of time sufficient to allow us to complete th detailed 
surface napping ihich	 now believe to be esoenti.1. 


ou1d you pleoo send e, at your earliest oomwenieo, 	 S supply of forms	 Form 6i'	 'Forn 6o	 S 


	


I plan to attend the GSA meetin in	 flext icek and tfl not return to Reddig until time to vote


Voxy tt&ly YO2'5D 


cc 7L L0 Stoker	 wo Jø Wai
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UNITED STATES


DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 


WASHINGTON 23,D.C. 


September 13, i9 


OFFICIAL FILE COPM 
9R T0 


RECEIVE[ SEP 19 96O 
ATEINflALS 


Mr. Glenr G. Gentry 
O€ Field Officer 
:XJ Custom House 


Battery Street 
San ?ranciSCO 11, California 


Dear Glenn: 


Art Kinkel, U. S. G. S., is planning some field work in the 
Shasta district in th next several weeks. He has offered to 
look in on the current OME project at tfle Balakiala mine. If 
this would be helpful to you (per!aps save you a special trip) 
I sues that you send. him field maps and/or notes that he 


could add to or study.	 i1 them to Art in care of Bud Walker 


in Reddin, California. 


Art is leiving here september O, and is planning to be in 
Reddin on trie ist.


Regards, 


1'. 4! 
I4vi	 Cirkemo







A.	 OFFICIAL FILE COPY 


t!TT1


-II_


Frog	 Chief, Division of Field *pez*tions 


Subject; OM6O78 (Copper"Zinc) 
Shasta Minerals and Chemical Coeçany 
Balakiala Mifle 
Shasta County, California 
contract 2113 


This is in response to your menorandua of Septe*ber 12, 1960, re' 
Lating to the subject Operator's request to change the cost fro. 
core box unit to foot of hole 4rilled. 


We can see xo advantage to the Goveraent in waking the change 
requested. If, after inspecting the core, you see no need on the 
Govermaent'a part to continue atoring it then, if the Operator so 
desires, the boxea uy be eaptied and reused however, cores frow 
current drilling shouLcL not b* coreneed before your inspection. 


In the subject contract, core boxea are under the "Actual Costs" 
provisions and any claiw therefor aust be supported by oriins1 
or certified copies of the supplier's invoices 


George C 


FMMurphy/ FEjohnson/gla 
9-15-60 
cc to	 Reading Fi1 


Review Committee 
Docket 
Chron


3683


A 







IME Form 7. 
(10-58)


A.	 A	 OFFICIAL FILE COPY 


I TTT •pi


Ii _
uject: OKE'607$ (Copper'Zinc) 


Shut* Min.a1a and Ghica1 Coany 
a.11a1s Xine 
Shtta Cot*ty, Califorata 
Contract 21.13 


This is in response to your nesrat%duz o Septeisber 12, 1960, re 
lating to the rntbject Operator' a Iequest to henge the coat rom 
core box unit to foot of hole drilled 


Ve can see no vsntag* to the overment in siug the change 
requested. It, after inapectini the core, ou se* i need on tbe 
Goveri*a.n$' a part to continue storLng it thin, it the Operator ao 
desires, the boxes may be emptied e.nd reud, This_uU-rsn1t 
ia _.. t_svermnt_that_i,od4iteeIecrted 


Z.øt of 1erftLed,	 / 
f: .A. '•	 ( _ 


-	


a 


(4 t	 I	 -	 k (	 i 
'


/ 
FMMurphy/gla j	 ' / ,	 / ,q 
9-14-60 
cc to	 Director's Reading File 


Review Committee 
Docket	 a1' 
Chron
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UNITED STATES
DEPARTMENT OF THE INTERIO 


OFFICE OF MINERALS EXPLORATION 
555 Battery Street 


San Francisco 11, California


OFFICIAL FILE COPY 
-	 O.M.E. 
RECEIVED SEP 14 &U 


'DATTTNU :'' 
S 


i1 


Memorandum 


To:	 Chief, Division of Field Operations, OME, Washington, D. C. 


From:	 Acting Field Officer, ONE, Region II 


Subject:	 Docket No. OME-6078 (Copper-Zinc) 
Shasta Minerals & Chemical Company 
Balaklala Mine 
Shasta CQunty, California 
Contract No. Idm-E 2113 


Reference is made to the enclosed Operator's voucher for the month 
of August 1960 wherein on NME Form 61, he requests changing the costs 
of core boxes at $1.00 each to a cost of $0.10 per foot of completed 
drillhole under the subject contract and connsing certain drill 
cores to provide used core boxes. 


Apparently the major issue, from the Operator's viewpoint, is to 
acquire sufficient space for the current drill cores without, the ex-
pense of providing or building additional storage facilities. 


The prior exploration contract, No. Idm-E 1006, allowed 700 core boxes 
at $1.25 each = $875 .00 with Government participation' at 50%'= $)4.37.50. 
We might, therefore, be purchasing said core boxes a second time. 


I recommend objection to condensing the present drill cores until 
after inspection by the Government representative. I expect to make 
an interim inspection of the project prior to October 1st and will 
endeavour to obtain additional data relative to this problem and a 
satisfactory solution. However, I will appreciate having the benefit 
of your suggestions and/or instructions. 


Attachment 


Copy to: ONE File











(.	 I 
SHASTA Minerals & Chemical cOM 1XLE CoPy 


/


/


	


	
1406 W4KER BANK BLD&? . M. E.. 


SALT LAKE CITY 1 UTAH	 RECEIVED 3E5 14 '96O 
September 8, 1960 


Mr. Glenn C. G.ntzj 
Acting Field Officer, ONE 
Region II' 
555 Battery,Strset' 
San Francisco 11, California' 


'Re: 


Dear Mr. Gantry:


Docket No.. OME6O78 (Copper-Zinc) 
Shasta Minerals 't Chemical Company 
B*laklala Mine. 
Shaita County, California 
Contract No. Idm-E"2113 


Access roads *nd drill platf ores for: Area 1 ware prepared in late 
July and diamond drilling started August 2. The first hole was 
located at site #1 and has been designated AS-4. This hole was 
drilled to a depth of 610 feet. The contact between the upper 
Bslaklala and the middle BaJaklala was penetrated at about two 
hundred feet, the balance of the hole being drilled in the middle 
unit. 


The second hole in the ares was locatód at site #8 and has. beøn 
designated AS'5. This hole was drilled to a depth of 507 feet dur 
ing the month. Subsequently, thos ho].s was stopped at a depth of 
545 feet. The base of the upper Balaklaia was penetrated at * depth 
of about 213 feet, although the actual position of the base is 
obscurred by the presence of a fault encountered in the hole at this 
point.	 '	 . .	 .	 .	 ..	 ,.. 
Preparation of drill logs for the holes drilled so far ha been 
delayed by our preoccupation with completing the detailed mapping of 
the surface, This mapping h&a revealed the existence of a fault of 
substantial displacement occurring immediately to the north of the 
designated area. This fault, which strike generally east and west, 
has a displacement down to the south, and is therefore contrary to 
the usual faults of this strike in the district. It is likely that 
the fault encountered in AS'5 is the same as that mapped on the sur-
face.	 .	 .	 '	 .	 .. .	 '	 . '	 ; 


Aithough the basal part of the upper Balaklala exhibits the effects 
of heavy pyritisation in Area I, pyrite is scarce or *bsent in the 
middle Balakiala formation thus far penetrated. Instead, the middle 
Balakiala unit iø characterized by a great thickness of non-poz'phyritic 
rhyo3ite, with only a relatively thin 2sm member (about 53 feet), all











Mt4E FORM 6O	 0 •UNITED STATES	 • • 
SEPT. 1959	 DADTPAtPdT fl TU IMTPIflP •	 IJL_l t%I	 I ITII_I I	 .Jl	 I III.. lI	 I IIIUI 


OFFICE OF MINERALS EXPLORATION	
Docket No. 
Contract No. 


14-23-090—
OPERATOR 'S MONTHLY VOUCHER	 For Month of	 Contract Amount 


Gov't. Participation	 50 $ 
Operator's Name	 fj Gppr	 Mineral(s) 


Address *ii	 —--	 iit 
FOR OPERATOR'S USE 


COST CATEGORIES	 I MONTHLY
	 PREVIOUSLY	 TOTALS TO 


I TOTAL
	 REPORTED	 DATE 


Fixed Unit Costs and 
(1)Independent Contracts: 


Bulldozing................................ 
Drifting. .................................... 
Crosscutting ............................ 
Drilling .................................... 


(2)Personal Services: 
Supervision & Technical ....... 
Outside Consultants .............. 
Labor	 ...................................... 


(3)Operating Mot'l. & Supplies: 
Timber	 .................................... 
Explosives. ............................. 
Pipe ......................... 
Rail ..................................... 


(4)Operating Equipment: 	 .	 - 
Rental ......................................._____________ __________________ ___________________ 
Purchase ..................................._____________ __________________ ___________________ 
Depreciation ............................._____________ __________________ ___________________ 


(5)Initial Rehab. & Repairs: 
Buildings, Fixtures, etc ........____________ _________________ __________________ 
Operating Equipment ..............._____________ __________________ ___________________ 


(6)New Buildings, Fixtures, etc. 	 ____________ _________________ __________________ 
(7)Miscellaneous: 


Repairs to Equipment .............____________ _________________ __________________ 
Analytical Work ......................._____________ __________________ ___________________ 
Payroll Taxes .........................._____________ __________________ ___________________ 
Employee's Liability Ins........____________ _________________ __________________ 


•r•itt•'it•• —ioM	 ___ 


TOTALS............._______ _________ __________ 


I certify that the above bill is correct and just and that payment therefor has 
not been received. 
Date_	 * Payee _	 L*al 


Title — 


* When a voucher is signed or receipted in the name of a company or corporation, the name of 
the person writing the company or corporate name, as well aa the capacity in which he signs, 
must appear. For example: "John Doe Company, per John Smith, Secretary," or "Tress-


as the:cade may be. 
A willfully false statement or representation to any department or agency of the United 
States as to any matter within its Jurisdiction is a criminal offense. (U.S. Code, Title 18, 
Sec. 1001.)


(INSTRUCTIONS ON REVERSE)


FOR GOVERNMENT APPROVAL ONLY 


MONTHLY	 PREVIOUSLY	 TOTALS TO 
TOTAL	 REPORTED	 DATE 


Pursuant to authority vested in me, I certify 
that this account is correct and proper for payment 
in the amount oft 


$ __________________ 


Signature	
(Authorized Certifying Officer) 


Date______________ . Vou. No. __________ 
(SEE OTHER SIDE)







•.	
,: 


Certification by Government Repre sen tati ye: 	 "	 ' 


I certify that to the best of my knowledge and belief the contractor submitting this voucher is operating an exploration 
project in accordance with the terms of Contract No.f—'/,/3 


Ti ti e,	 AE Dat 'i 


Appro 


Si gnatu


OPERATOR'S MONTHLY REPORT.. 


The Operator, under an Office of Minerals Explor-
ation contract, is required to report monthly to the 
Government. The report consists of three parts. 


FIRST, the Operator's Monthly Voucher on MME 
Form 60 listing the project costs incurred and claimed 
by the Operator is the voucher basis for pyment of 
the Government's share of the, cost. 


SECOND, the Operator's Progress Report on MME 
Form 61 is a statistical report of the units and cost of 
of work performed under the contract.


THIRD, the Operator's Narrative Report is acon-
cise description of the work performed, results accom-
plished, and any unusual, situations encounteid, 
illustrated and supported by engineering-geological 
maps or sketches, drill hole logs, assay reports, etc., 
as pertinent. 


The Operator submits the original and four copies 
of each of the three sections .of this report to the OME 
regional Executive Officer at the end of each month 
during the life of the contract. 


PREPARATION OF OPERATOR'S MONTHLY VOUCHER, MME FORM 60 


After all applicable spaces are filled in, the 
Operator or his agent must sign the' certification in the 
lower left corner. "Categories (2) through (7) apply to 
"Actual Cost" contracts qnly. 


Under "Fixed' Unit Costs" and Category (1) 
report, (a) the total fixed unit costs of work performed 
under contract provisions for contribution by the Gov-
ernment on a basis of "fixed unit costs", and (b) the 
claimed costs of work performed on a un"it-pricé basis 
by independent contractors. 	 / 


Under Category (2) include the claimed costs of 
all payrolled and invoiced supervisory, technical, and 
labor personnel, except the costs for services applica-
ble to Categories (5) and (6). 


Under Category (3) include the claimed costs of 
all project materials and supplies other than those 
used for work under Categories (5) and (6). 


' Under Category (4) report claimed rentals on 
equipment belonging to a 'third party, claimed payments 
or obligations for payments on the Operator's purchase 
of equipment, and claimed depreciation for the use of 
Operator-owned equipment. 


Under Categories (5) and (6) include all claimed 
costs of labor, supervision, technical services, oper-
ating materials and supplies, and all other items used 
in (5) the initial rehabilitation and repairs of existing 
buildings, fixtures, installations (exclusive of mine 
workings), and operating equipment; and (6) the instal-
lation or construction of new buildings, fixtures, , and 
fixed 'improvements (exclusive of mine workings). Do 
not report these cOsts under Categories (2), (3.), (4), 
and (7).


Under Category (7) include all miscellaneous 
claimed costs such as repairs (other than initial) and 
maintenance of equipment, sampliOg and analysis, 
travel, communication, accounting, office expenses, 
and the Operator's share of payroll taxes and insurance. 


Except for amounts claimed under "fixed unit 
costs" provisions of the contract, all costs claimed 
in this voucher must be supported by documentary 
evidence consisting of: (a) certified copies or tran-
scripts of payrolls which list each employee, wage 
rate, period of employment, gross earnings, itemized 
deductions, and net earnings; (b) original or certified 
copies of invoices, statements of accounts, or purchase 
orders which indicate items of materials or services, 
quantities, unit prices, total charges, and payment 
terms; and (c) certified memoranda of the Operator for 
such items as depreciation of Operator-owned equipment, 
unemployment taxes, and employee's liability insurance. 
The certification may be stated thus, "Certified True 
Copy (or Transcript)", followed by the signature of the 
Operator or his agent. 'One copy of each document 
should accompany the original of this voucher. 


The requirement for submitting documentary evi-
dence of claimed costs may be waived by the OME 
regional ' Executive Officer if he determines that it is 
impracticable for an Operator to submit this material. 
In any case of waiver of this requirement an "on-site" 
audit by an OME auditor is mandatory jrior to payment 


'of the final Operator's Monthly Voucher. 


INT.DUF,,D.C.9- 415?2







MME FORM 61	 •NITED STATES	 • 
DARTMENT OF THE INTERIR 


OFFICE OF MINERALS EXPLORATION 


OPERATOR 'S PROGRESS REPORT	 For Month of Ait 1$O	 Docket No. 


Operator's	 Contract No. 14-23-090—_ 


OPERATION UNITS


FOR OPERATOR'S USE FOR GOVERNMENT USE 


UNITS 
THIS 


MONTH


UNITS TO 
DATE


COSTS TO 
.


DATE


APPROVED 
UNITS THIS 


MONTH


APPROVED 
UNITS TO 
DATE


APPROVED 
COSTS TO 


DATE 


Drifting ..................................._______ ________ _______________ 
Crosscutting ..........................._______ ________ ________________ 


Raising ...................................________ _______________ 
Shafts ....................................._______ ________ _______________ 
Winzes ..................................._______ ________ ________________ 
OtherUnderground....................______ _______ _____________ 
Drilling Core Diamond 	 1?.. 1127- -____---I*17_.__ 


Rotary .............._______ ________ ________________ 
Drilling, Non-core-Diamond.... 	 _______ ________ _______________ 


Rotary ......._______ ________ _______________ 
Chtsn..........._____ ______ ___________ 
Percussion_______ ________ _______________ 


Miscellaneous .........................______ ______ 	 _____________ 
FiI wstt	 sta	 7. W7 _.._IU?— 


Roads and Trails .....................	 ......53......	 ___...53. _ 
Stripping ..................................______	 _______	 ______________ 
Trenching ..............................._______ ________ ________________ 
TestPitting ..........................._______ ________ _______________ 
OtherSurface Work ................._______ ________ ________________ 
Initial	 Rehabilitation	 and	 Repairs	 .....................................................
Rehabilitation of Mine 	 Workings .........................................................
New	 Buildings,	 Fixtures,	 etc	 ............................................................
Operating	 Equipment Purchases	 .......................................................
AnalyticalWork	 .................................................................................


TOTAL TO DATE (perMMEForm6O)	 ...................................


_______________ ________________ _______________ 
________________


___________
_________________ ___________ _______________ 


_______________ ___________ _______________ ________________ 
_______________ 
________________


___________ 
___________


_______________ 
_______________


________________ 
_________________ 


_____________ 
.___24,30___


_________ _____________ ______________ 


________________ _______________ _________________ ___________ 
_______________ 
_______________


___________ 
___________


_______________ 
_______________


________________ 
________________ 


___________ ________ ___________ ____________ 
_______________ 
_____________


___________ _______________ ________________ 


.._2.65_
_________ ____________ _____________ 
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(Continue on back) 


The undersigned company, and the official executing this,certification on its 
behalf, heieby certify that the information contained in this report is correct and 
complete to the best of their knowledge and belief. 


Date	 9fl/o	
Opera tor	 1si	 &	 ... 


Title __________________ 


A wi1lfull	 false statement or representation to any department or agency of the United States 
as to any matter within its Jurisdiction is a criminal o fense. (U.S. Code, Title 18,. Sec. 1001.)


I certify that the information above is 
complete and accurate to the best of my know-
ledge and belieL 


Sign 


T


/9'iI)


(INSTRucTIoNs ON REVERSE) 
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INSTRUCTIONS FOR. PREPARING.OPERATOR'S PROGRESS REPORT, 
MME FORM 61 


•


	


	 This report is the second of the three parts of the Opera-





tor's Monthly Report. Submit the original and four copies. 
• ,	 The cost for each operation should be the total of all 


claimed cósts ffibitble io"th'at type of work with tWo' excep-' 
tions, namely—operating equipment purchased and analytical 
work which are stated separately. , For example, drifting costs 
should be the total of all costs chargeable to drifting' including 
supervision, technical services, timbering (if any), etc. Similarly, 
drilling costs should include the cost of cementing, reaming, 
core boxes, etc. This procedure of distribution holds whether 


• the contract was written on an'actual cost or a unit cost basis, 
or some combination of the two. Distribute the cost of such 
general items as supervision, equipment rented, etc. according 
to relative footages or on some other conventional basis. The item 
ttlni t ial Rehabilitation and Repairs" covers all rehabilitation 


• and/or'repairs other than the rehabilitation of mine workings. 
The item titled "Drilling, Non-core Percussion" includes '. 	 ••• •• 


	


all drilling performed with wagon, jack-hammer, stoper and möint'-	 ' 
ed drills. The several items labelled "Other" are provided to 
take care of particular exploration operations' not specified on 
this form.	 '	 ' 


INT.DUP. .D.C.59.. £t.V7	 '	 . -
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#,,	 SHASTA Minerals & Chemical CO !A°A;b F3 
1960D 


'	 .	 . . ..	 4O6 WAIKER BA	 . • . 1NIfIALS 1	 .. 
.	 .	 SALT LAKE CITY 1. UTAH	 •	


E	 •	 • 


August 5, 1960	 -	 &	 '' 


Mr. Glenn G. Gentry 
Acting Field Officer, OME 
Region II	 - 
420 Custom House	 .	 . .	 '	 . 
555 Battery Street 
San Francisco 11, California


Re: Docket No. OME ..6O78 (Copper-Zinc) 
Shaata Minerals ? Chemical Company 
Balakiala mine 
Shasta County, California 
Contract No. 2113 


Dear Mr. Gentry: 


The following two paragraphs are taken from a letter received from 
Mr. W. J. Walker, dated August 3, 1960. The information contained 
in these paragraphs will bring you up to date on the progress under 
the above refered contract: 


"The drill is aet up on location No. 1. We are going to call 
this hole AS-.4 and will nusber them in the order in which they 
are drilled, showing the locations on a separate small map. The 
hole was started yesterday and is cased off today at a depth of 
58'. We are attempting to get core for the entire depth of the 
hole in order to establish the geologic section as rapidly as 
possible. The surface of the ground adjacent to the hole is very 
heavily iron stained and streaked with gossan. The drillers report, 
considerable pyrite as graina and crystals. I feel that there may 
be a chance of disseminated copper ore in this area and we will 
consider this in our analysis of the. .resu1t of drilling. 


The ground is so dry that I am going to shut off the "Cat" work 
without completing the construction of all the roads and plat.. 
forms in Area [. I have had platforms *nd roads built in Area II 
and enough for seven holes in Area I. It will be advisable to 
bring in a "cat this fall or early next spring to complete this 
work and to do the work in Area III." 


Sincerely yours, 


K. L. Stoker 
President 


KLS:nch







UNITED STATES
DEPARTMENT OF THE INTERIO 


OFFICE OF MINERALS EXPLORATION 


555 Battery Street 
San Francisco 11, California 


Memorandum 


To:
	


Chief, Division of Field Operations, OME, Was 


From:	 Acting Field OfTicer, OME, Region II 


Subject: Docket No. OME-6078 (Copper-Zinc) 
Shasta Minerals and Chemical Company 
Balakiala Mine 
Shasta County, California 
Contract No.	 2ll3 


This contract has been properly executed by the operator and all copies 
distributed in the manner authorized by OME Circular No. 3, dated 
March 21, 1960. The contract was forwarded to this office by the 
operator on July 5, 1960. 


Pursuant to your letter of June 10, 1960, the lease from Walker Engi-
neering Corporation originally dated July 111., 1956 in the Lien and 
Subordination Agreement, has been corrected to read July 1, 1956. 


By his Check No. 730 in the amount of $1I.6l.32, dated July 5, 1960, 
issued in favor of the Office of Minerals Exploration, the operator 
has repaid the Government for participation claimed in the purchase 
of two prefabricated buildings, 5-Core racks and 3,000 feet of 1-inch 
diameter black iron pipe. In this connection and in reference to 
your letter of June 211., 1960 on the subject of payment by the operator: 
The operator has not requested a receipt or release and therefore our 
letter of June 9, 1960 is evidently sufficient for his records. 


2r
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UNITED STATES
DEPARTMENT OF THE INTERIOR 


OFFICE OF MINERALS EXPLORATION 


555 Battery Street 
San Francisco 11, California 


Memorandum	 1	 - 
To:	 Division of Minerals, Office of Minerals Exploration, -


Department of the Interior, Washington 25, D. C. 


From:	 Acting Field Officer, OME, Region II 


Subject: Docket No. OME-6078 (Copper-Zinc) 
Shasta Minerals and Chemical Company 
Balakiala Mine 
Shasta County, California 
Contract No. Idm-E-2113 


Enclosed herewith is the Government's copy of the cited contract pro-
perly executed by the operator. The additional copies have been 
distributed in the prescribed manner.


II 7(( rll 


Attachments







fl___ . 
HASTA Minerals & Chemical CO 


1406 WALKER 


SALT LAKE CITY 1, UTAH 


July 5, 1960
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ii. 1960 
KBLDG.- - 
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ITTTIi±.J 
Mr. Glenn G. Gentry 
Acting Field Officer, OME 
Region II 
420 Custom House 
555 Battery .Street 
San Francisco 11, California


Re: Docket No. OME-6078 (Copper-Zinc) 
Shasta Minerals Chemical Company 
Balaklala mine 
Shasta County, Cali?orni.a 
Contract No. 2113 


Dear Mr. Gentry: 


Enclosed are the original and three signed copies of a contract 
for exploration program at the above referenced property. 


In compliance with your letter of June 15, 1960, 4th paragraph, we 
are correcting the date of the LEASE AND OPTION AGREEMENT as shown 
on the LIEN AND SUBORDINATION AGREEMENT, from the 14th day of July 
1956 to the 1st day of July 1956. 


We have notified Mr. Walker to secure the equipment to prepare 
drilling sites in order that we can immediately proceed with this 
exploration program. 


We wish. to express our appreciation for your cooperation in this 
matter.


Very truly yours, 


K. L. Stoker 
President 


KLS:nch 


Ends.
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)uLI: 15 1960


Shasta Minerals and Chemical Company 
io6 Walker Bank Building 
Salt Lake City, Utah 


Attention Mr. H. K Stoker, President 


Re Docket No. oME-6O78 (Copper.Zinc) 
Shasta Minerals & Chemical Company 
Balakiala mine 
Shasta County, California 
Contract No. 2113 


Gentlemen 


Enclosed are the original and four copies of a proposed contract for 
an exploration program at the above referenced property, signed by the 
Acting Director for the Government, together wth Annex 1 (3 pages), 
Exhibit "A' (3 pages), and one map 


If the terms and. conditions of the proposed contract are satisfactory 
to you, all copies should be signed, the copy marked "Operator' a Copy" 
retained, and all other copies returned to this office. 


If any part of the proposed contract does not have your approval, the 
original and all copies should be returned to this office together with 
your suggested changes for consideration 


Your attention is also directed to certain parts of the following articles 
and provisions of the contract:.: 


1 The interest mentioned in Article 1 (c) accrues from the dates on 
which the individual payments are made by the Government, and like the 
principal is repayable from royalty on prc4uction. 


2. Production from the b1ick of claims mentioned in Annex 1, Item 2, 
under 'Special Agreement concerning land , will be subject to roralty 
payment under the terms of the OME contract if a Certificate of Discovery 
is issued, as well as repayment under the terms of the DMEA contract 
which was certified.
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P	 •	 .	 Sbast MtLer*i* and CbeILCa1 Cozcp an :	 • •	 . . .	 ,;
Batakl*La )1ioe 
Sh*st* County, C*liforui* 


Enclosed are the original ani our copies Of a proposed contract 
for the cited project The contract consistz oE IME Fora 50, 
Annex :i: (3 p&gem) E*htbit "A" (3 pages) , and one ap All coptes 
have been signed by tlw Acting Director for the Govertsient 


The Applicant should be advised of the following 


1 The interest mentioned in Article I (c) accrues froa the dates 
on which the individual payments are made by the Government 
and like the principal is repayable fran royalty on production, 


2 Production from	 block of claims mentioned in Annex I, 
Item 2, under "Special Agreement Concerning L*nd," will be 
subject to royalty payment under the terms of the ONE contract 
if a certlftcation of discovery is issued, as well as repay 
ment uader the terms of the 14LA contract which was certified 


3 Item I of the special agreement s designed to cover th. open 
ground between the Ruby.Carnet*and PonyZron Cap claime, also, 
the wedge of lant between the Sheep Springs ant Cap No 1 
claims 3 which the Applicant nay acq4re at s*ie later date 


U the proposed contract meets your approval,, please present it to 
the Applicant for signature Otherwise, it any proposed changes 
lf,e beyond your delegated authority, please return all copies, un 
signed, with your cosments 


Ithen it is executed, the Operator should retain its copy, the Yield 
Offtcea:'s copy should be retained by your office, *nd the Govern. 
ment's, Piscal Section's, and Audit's copies sixiuld be returned to 
this office 
* spelled "Granet" on map 	 George C Seifridge	 (&) 


FNMurphy/gla 6-9-60 
Enclosures	


cc to Director's Reading File P S Lease from Walker Engineering 	
Review Committee corporation is dated July 1, 1956, and we 	
Harold Kirkemo USGS so state in Annex I The Lien and Subordin- 	


k	 ' ation Agreements gives date as July 14, 1956	
DOC et	


3683 
This must be corrected by the Applicant 	
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Feb.	 1959
UNITED STATES OF AMERICA 


OFFICE OF MINERALS EXPLORATION 


EXPLORATION CONTRACT 
(Long Form) 


DocketNo.	 Comrnodity.. Contract Nb.	 ounty .,.State. 


ONE 6Ol8	 Copper-Zinc 1I-23-O9O-	 Shasta California 


It is agreed , between the United States of America, acting through the 
(Date) 


Department of the Interior, Office of Minerals Exploration, hereinafter called the "Government,' t and 


Shasta Minerals and Chemical Cornp6ny, a Nevada corporation


whose mailing address 	 1406 Walker Bank Building, Salt Lake City, Utah 
hereinafter called the "Operator., as follows: 


ARTICLE 1. Authority and scope.--(a) This contract, entered into under the authority of Public 
Law 701, 85th Cong., 2d. sess. (72 Stat. 700; 30 U.S.C. § 61iJ. - 61#6), consists of this form, the 
attached Annex I (land description), Exhibit A (work and costs), and the maps and documents listed. 
The work is a search for new or unexplored deposits of the commodity designated above. The Operator 
shall begin the work on or before July 30, 1960	 , and, subject to the provisions of Article 9 


(Date) 


and Exhibit A, shall either have completed the work within 12 months from the date of the ceatract 


or shall have incurred allowable costs (see Article 6) in a sum not less.than the total cost set forth 
in Exhibit A. 


(b) The total allowable cost of the work set forth in Exhibit A is $ 89,620.00 . The Govern-


ment will contribute 50 percent of the allowabie costs as they are incurred, in a total sum not in 


excess of $ 44,810.00 in accordance with the provisions of Articles 3, ii, 5, and 6. "costs incurred'4 
means costs that have been paid or have become due and payable, or that the Government determines flave 
become obligations. 


(c) Interest computation. --Simple interest computed annually at the rate of 	 _pe.rcent shall 


accrue from the dates Federal funds are made available until the period specified for payment of 
royalty expires, or until the amount of Federal funds contributed is fully repaid with interest. 


(d) The Operator shall not transfer or assign this contract or any right or obligation there-
under without the written consent of the Government. 


ARTICLE 2. perator's rights in land.--(a) The Operator represents and undertakes that Annex I 
correctly describes the land which is the subject of this contractánd the nature of the Operator's 
right of property and possession therein (whether as owner, lessee, or otherwise), and that such 
right, title, or interest is subject only to the following claims, liens, or encumbrances: 


Royalty as set forth in lease and royalties due the Government under the terms 
of vA contract Idm.Etuub (Docket Dr4gAa'4092) 	 0 


(b) 'The Subordination Agreement of the holder of ó.ny claim, lien, or encumbrance listed above and 
(if the Operator does not hold the legal title) the lien agreement of any holder of the legal title of 
the land (lessor, seller, optionor, etc.) are attached as follows: 


Lien and Subordination_Agreements of Walker EngineerIng Corporation 







(c) The Operator shall preserve and maintain his right, title, or interest in the land and his 
right to the possession thereof for the purposes of this contract, and shall devote the land and all 
existing improvements, facilities, buildings, installations, and appurtenances to the purposes of this 
contract. The Operator shall neither transfer, convey, nor surrender the land nor any right, title, 
or interest therein, nor permit nor suffer any claim, lien, or encumbrance thereon, without expressly 
referring to and providing in the instrument of conveyanëe, lien, or encumbrance for the preservation 
of the Government's right to a royalty on production and liens for the payment thereof. Two true 
çopies.of such instrument shall be furnished to the Government. If the Government's rights to royalty 
as provided in Article 7 have been terminated, the provisions of this paragraph (c) shall become in-
applicable'. 


ARTICLE 3 . Performance of the work.--(a) Operator's responsibillty.--The work shall be per-
formed diligently, efficiently,..in a workmanlike manner in accordance with good mining standards, and 
in compliance with State laws governing health, safety, and liability insurance covering employment. 
The Operator shall provide suitable and adequate equipment, facilities, materials, supplies, and labor 
to complete the work as specified in Article 1(a). 


(b) Independent contracts.'--To the extent that the allowable costs are estimated in Exhibit A 
with express reference to performance by independent contractors on a unit-price basis (such. as per 
foot of drilling, per foot of drifting, per hour of bulldozer operations,), the work may be so per-
formed (see Article 6(a), Category (i)). Any such independent contract shall refer to some specific 
and identifiable part of the work, and shall be subject to all ofthe pertinent terms and conditions 
of this exploration contract; but the Government shall not 'be considered a party thereto, and its 
rights under this contract, including the right to terminate its contributions, shall not be affected 
thereby. Regardless of the provisions of any such independent contract, the Government will partici-
pate in payments to the independent contractor only as to work performed in accordance with the 
provisions of this exploration contract, and only to the extent that the Government deems the unit 
prices for the work under the independent contract to be reasonable. 


(.e) Government may inspect. --The Operator shall consult with and inform the Government on all 
phases '.o the work as it progresses. The Government may enter at all reasonable times to inspect 
the work under the contract and production operations during the period that' royalty is payable to 
the Government. The Operator shall provide the Government with all reasonable means of access for 
such inspections. 


ARTICLE Ii. Contribution by the Government. --(a) The Government will make its contribution on 
the basis of the monthly vouchers referred to in Article 5(b), but all payments by the Government are 
provisional only, subject to audit. Until the accOunt between the Operator and the Government is 
finally audited and settled and the Operator's final report has been received, the Government may 
withhold such sums as are necessary tO protect its interests. The Government my make payments fbr 
the account of the Operator directly to independent contractors and suppliers rather than to the 
Operator. 


ARTICLE 5 . Reports, accounts, audits.--(a) perator's records.--The Operator shall keep suitable 
records and accounts 6 the work performed and of any production in which the Government may have an 
interest; and shall pieserve those with respect to work performed for at least three years after final 
payment by the Government, and those with respect to production for at least three years after any 
obligation to pay royalties to. the Government has terminated. The Government may inspect and audit 
said records and accounts at any time, either by itself Or by a certified public accountant. The 
Comptroller General of the United States or his representative, until the expiration of said three-
year periods, shall have access to and the right to examine all pertinent books, documents, papers, 
and records of the Operator. If work under this contract is carried on in conjunction with any other 
operations, or if labor, , supervision, services, materials, supplies, equipment, facilities, or other 
requirements for carrying on the work are also used in connection with other operations,. the costs 
shall be segregated and accounted for on a basis and by methods and accounts that are satisfactory 
to and approved by the Government. 	 .	 . 


(b) Monthly reports.--The Operator shall provide the Government with five copies of monthly. 
reports in three sections as follows: 


(1) Operator's Monthly Voucher claiming costs for work performed; 
(2) Operator's Progress Report showing the number of units of the various types of work 


performed; and 
(3) a narrative report of the work performed during the reporting period, including 


adequate engineering-geological maps or sketches, drill hole logs and locations, and assay 
reports on samples taken concurrently with 'advance in mineralized ground. 


(Forms for reporting under (1.) and' (2) above will be provided by the Government.) 


2







..	 S. 
(c) Final report.--Upon coihpletion of the work or termination of the Government's obligation to 


contribute to costs, the Operator shall furnish the Government with five copies of a final report (in 
addition to the final monthly report). This final report shall include a geological and engineering 
evaluation of the results of the work performed under the contract with an estimate of the ore reserves 
resulting from such work, complete assay data, adequate geological and engineering maps or sketches, 
and a suimnary of the work performed and the related costs. 


(d) Report of sales.--The Operator shall provide the Government with suitable accounting and 
documentary evidence covering all production to which the Government's royalty relates, such as copies 
of smelter or concentrator settlement sheets and certified accounts of production and s ,ale or other 
disposition of production. 


(e) Compliance with reguirements.--If the Government determines that any of the Operator's re-
ports, records, or accounts are insufficient orincouxplete, or if the Operator fails to make them, the 
Government may procure the preparation or completion of the same with suitable attachments as an ex-
pense of the work to which the Operator shall contribute. The Government may withhold approval and 
payment of any vouchers relating to insufficient or ir*omplete reports, records, or accounts. 


ARTICLE 6. Costs.-- (a) Allowable costs.--The allowable costs of the work to which the Government 
will contribute are limited to: 


(1) the necessary, reasonable, and direct actual costs that are estimated in Exhibit A by 
categories as specified in this article; and 


(2) fixed costs for units of work to be performed (per foot, per hour, etc.) agreed upon in 
lieu of actual costs and set forth in Exhibit A. 


he Gvermnet ll• not contribute io costs under any categor y ox', sübcátegory omitted from the 
estimate of costs in Exhibit A. Any excess over any estimate h1ch Is indeated as the maximum of any 
category, subcategory, o item, either as to requirement or related cost; any excess over a fixed unit 
cost; and any excess over the total allowable cost of the work are not allowable. The Operator shall 
incur such excesses for his owa account without contribution by the Government, but the Operator is not 
obligated to incur more than his agreed percentage of the total allowable cost of the work.. 


Any category or subcategory or element thereof not designated as a maximum in this article or in 
Exhibit A may be exceeded, provided that the total allowable cost of the work, which is a maximum, is 
not exceede&. 


CATEGORY (l)--INDIPEIWEIT CONTRACTS.--(See Article 3(b)J. The total of this category and the aver-
age unit cost estimated for each type of work to b performed under an independent contract are maximums. 


CATEGORY (2)--PERSONAL SERVICES. 
Subcategory (a)- -Supervision and Technical Services--All elements of this subcategory (number 


of supervisors, technicians, outside consultants, periods of employment, rates of pay, and total) are 
maximums.


Subcategory (b)--Labor. 


CATEGORY (3)--OPERATING MATERIALS AND SUPPLIES.--Includes such items as drill bits and steel, explo-
sives, fuel, pipe, power, timber, rail, and small tools costing less than $50 each. 


CATEGORY ( 14)--OPERATING EQUIPMENT. 
Subcategory (a)--Rental. --The number of each rented item 5 mine cars, 1 truc7, the rate of 


rental JlOO per month, $5 per hou7, and the total of this subcategory are maximums. 
Subcategory (b)--Purchases.--The total of this subcategory is a maximum. 
Subcategory (c)--Depreciation. --All elements of this subcategory (time periods, rate of depre-


ciation, and subcategory total) are maximums. 


CATEGORY (5)--INITIAL REHABILITATION AND REPAIRS.--Costs of items listed under this category include 
all requirements; such as labor, materials and supplies, and supervision at a rate not higher than 
provided	 In C4tegory (2), and shall not be duplicated under any other category. The total of this 
category is a maximum. 


Subcategory (a)--Initial' rehabilitation and repairs of existing buildings, fixtures, and in-
stallations (exclusive of mine workings).--The total of this subcategory is a maximum. 


Subcategory (b)--Initial rehabilitation and repairs of operating equipment. --The total of this 
subategory is a maximum. 


CATEGORY (6)--NEw BUILDINGS, FIXTURES, AND INSTALLATIONS (EXCLUSIVE OF MINE WORKINGS) . --Costs of 
items listed under this category include all requirements, such as labor, materials and supplies, and 
supervision at a rate .not higher than provided for in Category (2), and shall not be duplicated under 
any other category. The total of this category is a maximum.







CATEGORY (7)--NIsCELLMEOus. --Includes requirements and costs that do not fall within any of the 
first six categories, such as repairs other than initial and maintenance of operating equipment, an-
aly-tical work, prints and other reproductions, accounting, Operator's share of payroll taxes, 
liability insurance covering employment, travel, and communications. 


(b) Nonallowable costs.--The Government will not contribute to the following costs: 
(i) Costs of the land, such as rental, depreciation, depletion, or other costs of acquiring, 


owning, or holding possession; 
(2) Indirect costs, such as general overhead, corporate management, interest, taxes (other 


than payroll and sales taxes), insurance (other than liability insurance covering employment), 
damages to persons, damages to property (other than necessary repairs or replacements of equip-
ment or other property used in the work); 


(3) Previous work performed or costs incurred before the date of this contract; and 
(4) Deferred payments. --Any costs incurred by the Operator under any rental-purchase agree-


ment, installment-purchase agreement, or any agreement for the purchase of goods under the 
provisions of whi.h payment of the full purchase price is deferred more than 90 days from the 
delivery of the goods, unless the purchase agreement is approved by the Government in writing. 
(c) Reductions in costs.--The Operator shall account for and give the Government credit for any 


incidentat benefits, credits, or money received in the ordinary course of business in prosecuting the 
work (as by salvage or sale of materials or equipment, furnishing of room or board, furnishing of power 
or services to third persons, rebates or discounts on purchases, etc.), in the same ratio in which the 
Government contributes to costs; and such amounts shall be treated as a reduction in costs incurred so 
that they are available for use within the limit of the original total cost. This provision does not 
apply to receipts,from production which are subject to the Government's royalty under the provisions 
of Article 7. 


ARTICLE 7. Rpayment by Operator. --(a) Certification. --If the Government considers that mineral 
or metal production from the land covered by the contract may be possible as a result of the explora-
tion work, it shafl so certify in writing to the Operator at any time not later than six months after 
a sufficient final' report and final accounting (see Article 5) have been furnished. 


(b) Royalty on production. --The Operator, whether or not the producer (for example, if the Opera-
tor either transfers or does not retain his interest in the land.), shall pay to the Government a 
royalty on all minerals and metals mined or produced from the land as follows: 


(i) irrespective of any certification of possible production--from the date of the contract 
until the lapse of the time within which the Government may issue such certification or until the 
total net amount contributed by the Government is fully repaid. with interest, whichever occurs 
first; or 


(2) if the Government issues a certification of possible production--for a period of ten 
years from the date of the contract, or until the total net amount contributed by the Government 
is fully repaid with interest, whichever occurs first. 


•	 (c) Payment of royalty.--(l) The Government's royalty shall be five percent of the Operator's 
gross proceeds (including any bonuses, premiums, allowances, or other benefits) from the production 
sold, in the form sold. (ore, concentrate, metal, or equivalent), at the point of delivery (the 
f.o.b. point); except, that charges of the buyer arising in the regular course'of business and. 
shown as deductions on the buyer's settlement sheets (such as treatment processes performed by 
the buyer, sampling nd assaying to determine the value of the production sold, and freight payable 
by the buyer to a carrier (not the Operator)), shall be allowed as deductions in arriving at the 
"gross proceeds" as that term is used herein. No costs of the Operator are deductible in arriving 
at the "gross proceeds" as that term is here used. 


The term "treatment processes" means those processes (such as milling, concentrating, smelting, 
refining, or equivalent, but excluding fabricating or manufacturing) applied to the crude ore or 
other production after it is extracted from the ground. to put it into a commercially marketable form. 


(2) The Government's royalty shall be computed and paid currently upon each , lot sold, held, or 
used In integrated oerations, as the case mar be. 
(d) Unsold production.--Tf any production (ort, concentrate, métal,or equivalent), after the 'lapse 


of six months from the date the ore was extracted frOm the ground, 'remains neither sold nor used by the 
Operator in integrated manufacturing or fabricating operations (for Instance, if it is stockpiled), the 
Government, at 'its option, as long as it so remains, may require the computation and payment of Its 
royalty on the value of such production In the form (ore, concentrate, metal, or equivalent) it is In 
when the Government elects to require computation, and payment. If any production is used by the 
Operator in Integrated manufacturing or fabricating operations before the Government makes Its election, 
the Government's royalty on such production shall be computed on the value thereof in the form In which 
and at the time it is so used. "Value" as here used means what is or would be gross income froi mining 
operations for percentage depletion purposes in Federal income tax determination or the market value, 
whichever is greater.
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() Lien for payment.--To secure the payment of royalty (see Article 7(b)), the Operator 


hereby grants to the Government a lien upon his interest in the land and upon any production of 
minerals and metals therefrom until the royalty claim is extinguished by lapse oi t.me or is fully 
paid.


(f) Notice to purchasers.--The Operator shall give notice of the Government's claim for royalty 
to any purchaser of the production, and shall authorize and direct such purchaser to pay the royalty 
directly to the Government and to furnish the Government with copies of the settlement sheets. If 
the records of any production and sales or other disposition of production, whether .the production is 
by the Operator or by others, are not made available to the Government, the amount of the royalty may 
be estimated by the Government, and this estimate shall be final and binding upon the Operator. 


(g) No obligation to prodace.--Nothing in this contract shall be construed as imposing any ob-
ligation on the Operator or the Operator's successor in interest to engage in any production 
operations. 


(h) Government not obligated to buy. --Nothing in this contract shall be construed as imposing 
any obligation on the Government to purchase any minerals and metals mined or produced from the land. 


ARTICLE 8. Interests in purchased property. --(a) Title and ownership.--All costs under this con-
tract shall be incurred by the Operator iz the Operator's own name and for the Operator's own account; 
but any property acquired to the cost of which the Government contributes shall belong to the Operator 
and the Government jointly in proportion to their respective contributions although title thereto 
shall be taken in the name of the Operator. 


(b) Preservation of property. --Until the final disposal of any property in which the Government 
has an interest, the Operator Shall preserve and protect same for the best interest of the Government, 
and. any reasonable and necessary cost thereof will be treated as an allowable cost of the exploration. 
After the completion of the work, termination of the Government's obligation to contribute, or when 
such property is not being used for the work, the Operator shall not use it elsewhere without the 
written consent of the Government and without paying a reasonable rental to be fixed by the Govern-
ment for its proportionate interest. 


(c) Disposal of property.--Upon the completion of the work, termination of the Government's 
obligation to contribute to costs, or when the property is no longer needed for the work, the Opera-
tor shall promptly dispose of salable or salvageable property in which the Government has a interest 
for the joint account of the Government and the Operator, either by return to the vendor, sale to 
others,, purchase by the Operator, or sale or transfer to the-Government at a price at least as high 
as could be obtained from others, unless the Government in writing waives its interest in any such 
property. Without advance approval of the sales price by the Government, the Operator shall not sell 
at any price any item of property that cost more than $500, and shall not sell at less than 25 percent 
of the purchase price any item of property that cost $500 or less. The Government, in lieu of approv-
ing the sales price for any such item, may itself purchase the item at the best price which the 
Operator is able to obtain or offers. Property remaining upon any termination of the work shall be 
considered in groups or categories (such as drill steel, explosives, pipe, or rail), and if the 
original cost of the remaining unexpended portion of any such group or category is less than $50, the 
Government waives its interest therein. If necessary to accomplish the disposal of any item, the 
Operator shall dismantle and sever it from the land, the cost thereof to be treated as a cost of the 
exploration. 


(d) Default of the Operator re disposal. --If within 90 days after the completion of the work, 
termination of the Government's obligation to contribute to costs, or after the property is no 
longer needed for the work, the Operator has failed to sell or otherwise liquidate or dispose of any 
property in which the Government has an interest, the Government, at any time prior to final settle-
ment under the contract, may: 


(1) in writing extend the time within which the Operator must dispose of or liquidate the 
propertr;


(2) by written notice to the Operator, place upon such property what it determines to be a 
fairvaluation thereof, not in excess of the cost less 1.66 percent per month from the date 
such property was purchased under this contract to the termination of said 90-day period; and. 
such property shall thereupon be considered and accounted for as having been purchased by the 
Operator at the valuation so fixed by the Government; and 


(3) enter and take possession of such property wherever it may be found, and remove and 
dispose of it for the joint account of the parties. 


ARTICLE 9 . Termination of the Government's obligations.--(a) If the Government determines 
that operations at any time have failed to achieve anticipated results and further work is not 
justified, the Government may give the Operator written notice thereof, and. thereupon: 


(1) the Government shall be free of all obligation to contribute to costs not then incurred 
other than such as may be allowable under the provisions of the contract as necessary and. inci-
dental to final accounting and reporting; and 


(2) the Operator shall be free of all obligation to prosecute the work other than such as 
may be necessary and. incidental to final accounting and. reporting.







(b) If the Government determines that the Operator is in default under the terms of the contract, 
the Government may give the Operator written notice of such default witha specification of reasonable 
time within which the default must be cured; and if the Operator fails to cure such default as required, 
thereupon:


(1) the Uovernment shall be relieved of all obligation to contribute to cOsts not incurred 
when the notice was given, other than such as may be allowable by. the provisions of the contract as 
necessary and incidental to final accounting and reporting; and 


(2) the Operator shall be free of all obligation to prosecute the work other than such as may 
be necessary and incidental to final, accounting and reporting. 


The Government may also avail itself of any other remedy the law may DrOvide for breach of contract, 
incluaing he right to rescind the contract and to demand repayment of all moneys contributed by the 
Government under the contract. 


(efl) The g±viñg o± 'any not±ce by the 1oyerninent mder the provisions of th1sArticle 9 shall nd 
affect the Government's rights as provided for in the càntract with respect to royalty and liens to 
secure the payment thereof, and such rights shall be fully preserved. 


(d) The determinations of the Government are subject to appeal under Article 13. 


ARTICLE 10. Notices to be given by the Government may be delivered to the Operator, or may be 
sent by certified mall addressed to the Operator at his mailing address stated in this contract. If 
mailed, notices are deemed to have been delivered five days after the date of mailing. 


ARTICLE U. Officials not to benefit. --No member of or delegate to Congress or resident commis-
sioner shall be admitted to any share or part of this contract or to any benefit that may arise 
therefrom; but this provision shall not be construed to extend to this contract if made with a corpora-
tion for its general benefit. 


ARTICLE 12. Nondiscrimination.--In .connectioh with the performance of work under this contract, 
the Operator agrees .not tO discriminate against any employee or applicant for employment because of 
race, religion, color, or national origin. The aforesaid provision shall include, but not be limited 
to, the following: employment, upgrading, demotion, or transfer; recruitment or recruitment advertis-
ing; layoff or termination; rates of pay or other forms of compensation; and selection for training,-
including apprenticeship. The Operator agrees to post hereafter inconspicuous places, available for 
employees and applicants for employment, notices to be provided by the Government setting forth the 
provisions of the nondiscrimination clause. 


The Operator further agrees to insert the foregoing provision in all subcontracts hereunder, except 
subcontracts for standard commercial supplies or raw materials. 


ARTICLE 13. Disputes.---Any dispute arising under this contract which is not disposed of by agree-
ment shall be decided by the Director, Office of Minerals Exploration, who shall reduce his decision 
to writing and mail or otherwise furnish a copy thereof to the Operator. The'decision of the Director, 
Office of Minerals Exploration,shall be final and cqnclusive unless, within 30 days from the date of 
receipt of such copy, the Operator mails or otherwise. furnishes to the Director, Office of Minerals 
Exploration,a written appeal addressed to the Secretary. The decision of the Secretary or his duly 
authorized representative for the determination of such appeals shall be final and conclusive unless 
determined by a court of competent jurisdiction to have been fraudulent, or capricious, or arbitrary, 
or so grossly erroneous as necessarily to imply bad faith, or not supported by substantial evidence. 


The term "Director, ffice of. Minerals Exploration," as used herein includes his duly authorized 
representative. 


ARTICLE i4. Eight-Hour Law of 1912--Overtime compensation. --This contract, to the extent that it 
is of a character specified in the Eight-Hour Law of 1912, as amended (4o U. S. Code 324-326) and is 
not covered by the Walsh-Healey Public Contracts Act (4i U. •S. Code 35-45), is subject to the follow-
ing provisions and exceptions of said Eight-Hour Law of 1912, as amended, and to all other provisions 
and exceptions of said Law: 	


0 


No laborer or mechanic doing any part of the work contemplated by this contract, in the employ of 
the Operator or any independent contractor contracting for any part of said work contezffplated, 
shall be required or permitted to work more than eight hours in é.ny one calendar day upon such work, 
except upon the condition that compensation is paid to such laborer or mechanic inaccordance with 
the provisions of this clause. The wages of every laborer and mechanic employed by the Operator or 
any independent contractor engaged in the performance of this contract shall be computed on a basic 
day rate of eight hours per day; and work in excess of eight hours per day is permitted only upon 
the condition that every such laborer and mechanic shall be compensated for all hours worked in 
excess of eight hours per day at not less than 'one and one-half times the basic rate of pay. For 
each violation of the requirements of this clause a penalty of five dollars shall be imposed for 
each laborer or mechanic for every calendar day in 'ihich such employee is required or permitted to 
labor more than eight hours upon said work without receiving compensation computed in accordaxice 
with this clause, and all penalties thus imposed shall be withheld for the use and, benefit of 
the Government.	
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ARTICLE 15. Copeland (Anti-Kickback) Act--Nonrebate of wages. --The regulations of the Secretary 


of Labor applicable to contractors and subcontractors (29 CFR, Part 3), made pursuant to the Copeland 
Act, as amended (1O U. S. C. 276c) and to aid in the enforcement of the Anti-Kickback Act , (18 U. S. C. 
871k) are made a part of this contract by reference. The' Operator will comply with these regulations 
and any amendments or modifications thereof and will be responsible for the submission of affidavits 
required of independent contractors thereunder. The foregoing shall apply except as the Secretary 
of Labor may specifically provide for reasonable limitations, variations, tolerances, and exemptions. 


ARTICLE i6. Changes and added provisions.--


in Article 7(b)(2) of the Contract the period of ten (1.0) years for repayment 


of the Government's percentage royalty on production' is changed to twelve (12) 


years. 


Executed in quintup1icte the day end year first above written. 


TIE' UTITED STATES OF AMERICA 
SHASTA MINERALS AND HEMCAL COMPANY 


(Operator) 


By


ctiflg Director, Office of
Minerals E*porat ion 


I,	 '	 ,'	 '	 , , c,er,tify,that I am the 
(Name) 


_______________________________________secretary of the corporation named as Operator herein; that 


________________________________________, who signed this contract on behalf of the Operator, was then 
(iaiey 


__________________________________________of said corporation; that said contract was duly signed' for 
(Title) 


and. in behalf of said corporation by authority of its governing body, and' is within the scope of its 


corporate powers.


rCORPORATE ' ,. 
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OFrsC. FILE. L.OrY 
O.M.E.


RECEIVED MAY 27 196C 1. UNITED STATES
DEPARTMENT OF THE INTERIO 


OFFICE OF MINERALS EXPLORATION 


555 Battery Street
San Francisco 11, California


Memorandum 


To:
	


Chief, Division of Field Operations, OME, 


From:	 Acting Field Officer, OME, Region II. 


Subject: Docket No. ONE-6078 (Copper-zinc) 
Shasta Minerals and Chemical Company 
Balaklala Mine 
Shasta County, California 


Reference is made to your memorandum of May 6, 1960 regarding the 
subject application. 


On May 224, 1960 the subject company submitted a revised application for 
exploratory drilling in three separate areas at an estimated cost of 
$111,900. Enclosed herewith are three copies of the revised application. 
The areas proposed for drilling by the applicant were examined geologi-
cally by Messrs: A. B. Kinkel and J. P. Albers, Geologists, US.G.S. 
on May 2 and 3, 1960, and copie of Mr. Abbrs' report of May 10, 1960 
by memorandum to Mr. H. K. Stager, Geologist, U.S.G.S., are attached 
hereto. 


On May 9 and 10, 1960, the property was visited by Glenn G. Gentry, ONE, 
for discussion with Mr. Walker and personal inspection of the proposed 
project areas as. designated on pages Nos. 7 and 8 of the revised appli-
cation.


'1, 


The field team agree with Messrs: A. R. Kinkel and J. P. Albers that 
additional drilling explorations are justified and recommend the program 
be conducted in the areas specified. as Nos. 1-2 and 3 by the attached 
application and further described on Pages 2 and 3 of the report by Albers. 
Of the three areas proposed for exploration, the Acting Field Officer, 
believes the applicant's No. 3 (Albers' No. 2) to be the most avorable 
because of the extensive alteration and. gossan exposure. 


We recommend the Government enter into an exploration contract with the 
applicant and we consider the estimated costs .to conform with wages, etc. 
in the general vicinity of the project. 


Because of his detailed geological knowledge of the property, we believe 
that Mr. A. B. Kinkel can supply any additional pertinent information re-
ruired. 


Revised application f11e " 
Attachments 


left-hand side of docket







UTW000 :2P7 
J. WALKI2V Ml.


$4QYWUT 3-4a06 


WALKER ENGINEEY3NG CORPORATION


MINE EPLDATN PDfiM 
rX'S7 


ooiN, CALIFORNIA 


May22, 1960 


Mr 0 W. F 0 Dietrich, Executive Officer 
Field Team, egion II 


555 Battery Ztreet 
San Francisco II, California 


Dear Mr, Dietrich


Re;	 Loan Application 
cket No,	 i78 


At Mr 0 St.okers dir'ction, I azn se-i:iing you 	 iinl 


and fou' copies oi a revision oX tfl app.A.i.c1on j Si;ata neraa 
and Chemical Company for an exploration loan in the West Shasta 
CopperZinc District, Shasta Cunty, California, 


This revision has been somewriat hurriedly prepared because 


the drilling season is upon us and time is of considerable importance 
to us. The revision has been preparei to be use'i in ccrijunction 
with the original application and only the sections of the application 
revised are included. 


I trust that you will find this in good order. 


Very truly yours, 


'C J e Walker 


cc K. L. Stoker


-TTi:(. 
O.M.E


RECEIVED MAY 27 1960
DATE1I1ITALs ____ 
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mineral fault gone. 


oth 4r. Kinkel and Mr. Walker	 with the gnsra1 principles 
aad pror eutithed above, end iz tYke? s prcparing a new 
pp1ication for 0E drillth fund@ oa thifl hc&3i, I belieie it 


will be ready for inspection by yoi a Nr Gentry in e eek or
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UNITED STATES	 d' 2ii I9& 
DEPARTMENT OF THE INTERIOR 


OFFICE OF MINERALS EXPLORATION 
555 ttery Stz'st 
!rt.c 11, Califc*nis 


morsM.
'F 


isf, Dtvision of ?ield Opersticas, G, 	 , D. C.. 
• 


Acting Pi.ld Officer, atx, Rc II 


.*j.st Pia]4 ip by (Riesi 0 Qeritry, Nny 9-13, tnc1iv. 
S	 I 


ose of the ip to confer vith applicsnte in reference to p'co.sL 
re'visi'*. in their applications, to inspect oduction aM MUII 


tOssd*es at the Capper 11f aine eM to iks an intezla laspeotios 
otthe ad Mae. 


ut f liowiag p'elialnmry report is subMtt.d 


cket Ia CNE-6078 (ccpps'Ziac) 
A	 ssts .t1s & tbios1 c L •,ir	 1s1akis3a alas 


iasta Coty, Califcs'ais. 


MøSMsI by V J 3ker, r.prs..atiag th app1iat, t sfMs 
eret of the subct prop*r is inspected on 	 10, 1960.	 . 1kIr 
Is ar.esb1. to .4iaiWtag the sip1ic*tios eM recoLds tasting ts 
es'esa iieh yore recently Jointly inspected by himself aM	 P. A1bs 
aM A. L i'*al, Jr, Oso1sts, U 8 0.1. The erase inspected 
r.eMM fOr considsros are 


skL.1.8l/1of]/of8ec,7,?.33L,LSL,L).L&1I( 


hock Jo. Q-Uh/ of


	


	 of Sec 12, T 33$ 1. 611., M.D.).	 1 
a",T.33LA 


L6L,aMth.I11/l of1/i. ofSc 23. 


Walker's pe'liaiasry estimate iz4icstes sa a pr	 ipould Mb 
to	 111 holes, totaling shout 8,000 feet of 'iU hole at 
of $100,000 Two seasons vould be reqdrM to cp1ete the project. 


'S Walks? *iU soon	 his 
y' office tar twth.r comsiderstion. *. BtagsriinI eS1f v133 r.ir 
th. revised proposal bare and st ow' report SM retiems.







1PW	 . 
Re;	 Docket No.	 -6c'êi (Mercury) 


COG Minersis Corporet n 


4	 AbbOtt Mine 
Ike Comty, Cs11forita• 


et to yor letter of April , 1960 reistive to the sgs.tM reviMi 


4 •	 a1rstioc jro: I visited thi e property o Ns 12, 1960 aM ue 
led 5UT Pred Banacs s C. 0 Reed, thspscttd th1 5hett the	 :


tss1 ()O. level) aM tb art of the propc*ed swfscs 'tUi. 


Th qt has ar.ed to the rev1ed pro'sa aM viU submit sU ssoes 
d.tsfl.d ,jewtstA of costs th t.ie near f&ture. . At pre.snt tb. opSrz$$ 
are Risinj belov the 1wk*y R g Mi t. 


Piotuctioc asount. to about 25 tons of ore per da" irrom vbich two to ts 
fluk. of tuicksilver are obtained 


The ajpuosst' $ ,l1ffiiDI1 estite of the work r.guired aM the ooets 


$ft reb.bilitatlon, collar to the 200level	 $ )i3O00.00 
3,15 X.eut:


3)0 feet of reh&bilitstiot 	 O.O0 
$5 feet of new cut	 1,Is6LO0 
3 drill boles (50')	 3,oa.00 


4	 11.5 I' C*t :
0 feet of rsbsbilitstion	 a,68.Oo 


.	 2Y) feet of new croiscuttini 	 9,905.Oq 


f$ae:	 - 
•	 5 Lt4 drill hales (16(X')	 io,mg,Io 


'
1 s3aS, ssasd f E., st..00 .. 


p. •	 -	 --


t$1 


Jt to poesibl.e frtar revision T1 rsqdxed; 6 atbs.	 ___ 


. 
.4 


•	 .	 .	 .	 -.	 .	 ..
• 


I	 . 	 •	 •


	


i,.	 H 


p
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Re:	 tcket Nc.	 ^3 (cer-Z1c) 
Prividence T'.'.t Gold 'ines, mc,. 
opper lu.ff . 


Ex:toidt Couzt,	 1ifori.ts 
Contract Nc T.: 	 551 


Operated by the Ceitr	 mica.l Co-:t1ofl, Concentrate Mill	 1, 
Eoops, California. 


This prc,srt) yea visited bn May 10, md II, 1960. both the nine and iil.l 
Vere inspected and c ferencebe - th Dr C. C. Cieatre, the operator 
end ?etr J. G. d Tcit, Geaere. 3rintendert. The Celtor bical 
Corpozstion has dt ernentled the OL1 & tU.iri pl&it, located pproxim-
stely one mile .rAorth. .f the Copper : f nine a.!4 ±ive uaed the 'building 
scd equient as a j*zt of a new rrL] ifl insts.11atin situated 3.2 niles 
north of the town of Hoops. All c m'tonj, are now undar the personal 


sg..t of Dr. Celestre The te 1otetion miU baa been in operation 
about on. nth. One car of copper :..ncentrat an1 one car of zinc con-
esnst have been r4t.ced. Coper	 icentrste Is shipped to the 
A. 8. & i CO., Taccma, Washington ar4 the zinc concentrate Is Ipped to 
th. Iaker Rili. and Sullivan ooscettrator t Xeliog, Idaho. 


$sebinsy Is being installed to rec r an iron pyz'it. cdc.ntrate which 
wiil be stockpiled at the mill pendi erection or e&1etlon of a chemical 
plant nssr Arcats, California. Nin. is presently cond'.icted frc. old. 
raises and stopes ab3ut 75 feet	 the 76- l.v.1 and approzIate1y near 
000r4intes 9920 N - 11030 1. 


The'cerator esttt.s possible iroducticc of 3,OC) toss of 3% % co' 
fr this arrn. Prsult mine production yes raportid at 50 toss pes 


day.	 . ratio of conceatration is reported to av.rs 7:1. Copper oca. 
eea'$e averages 20% Cu. sad sine conctrst avsftgss about 57% Ls. 


. Cel.str yes advised relative to the roystie ds the Goverent on 
production from the property. Re prcnisd to have tha aesiters daduct the 
Oovariaiit' s royalty end rt direct to this office. Re vlfl also rt 
the royalties due the Gcvezraent cii the shimenti .lr.4 med.. 


Is:	 Dckat R. flIk li903 (srcury) 
?zans'cific Metals, Inc. 
Reid Sdeksilver mine 
Tolo Comty, Call fornis 
Contract o. Idzt-I 3208 


1Iai cm tts projct ii progressing In a satisfactory tIaasr. Istatla of


	


. iIda inupsetica ilU be covered La a seperats rspt.	 • 


glenn G. estry 


CoWs.: Cpu.
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O.M.E. 


UNITED STATES	 I RECEIVED MAY 12 1960 
DEPARTMENT OF THE INTERI4 —pNfflALs [D 


OFFICE OF MINERALS EXPLORATION 


555 Battery Street 
-	 San Francisco 11, California 


Memorandum. 


To:	 Chief, Division of Field Operations, ONE, Washington, D. C. 


From:	 Acting Field Officer, ONE, Region II 


Subject:	 ONE-6078 (Copper-Zinc) 
Shasta Minerals and Chemical Company 
Balaklala Mine 
Shasta County, California 


With reference tO your subject memorandum of May 6, 1960, regarding 
Mr. Stagers.meeting with Mr. Walker, both Mr. Stager and Mr. Gentry 
are on field trips this week and will not return until Friday, the 
13th. 


I have forwarded a copy of your memorandum to Mr. Stager's office 
and feel sure that you may expect a reply the early part of next 
week.	 -


Glenn G. Gentry 


Copy to:	 H. K. Stager, U.S.G.S.
ONE Files
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UNITED STATES 
DEPARTMENT OF THE INTERIO 


OFFICE OF MINERALS EXPLORATION
555 Battery Street


San Francisco 11, California


OFFICIAL FILE COPY 
O.M.E.


RECEIVED MAY 9 1960 
ATNiT.iALS	 CuiJE 


___ ____ 'ii'V 


qt J67 1' 


May 5,1960 


Memorandum 


To:	 Chief, Division of Field Operations, ONE, Washington, D. C. 


From:	 Acting Field Officer, ONE, Region II 


Subject: Travel on ONE business, May 9-13, 1960 


During the subject period I have arranged to inspect the following 
properties and confer with the applicants regarding proposed changes 
in their applications for exploration assistance: 


/Shasta Minerals and. Chemical Co., ONE-607!/ 


/ COG Minerals Corporation 	 OME-6O8l 


1 Re: Providence Tuolumne Gold. Mines, Inc., Contract Idm-E 551, Copper 
/ Bluff Mine. To obtain information relative to any recent mine pro-


duction and mill operation from which royalty may be due the Government. 


Interim Inspections: 


Trans-Pacific Metals, Inc., Reed Mine, Idm-E 1208 


During my ebsence routine corres'pondence not requiring an official 
signature,' will be signed for me by Mrs. Margaret Flouris, secretary in 
Mr. W. F. Dietrich's office. Mrs. Flouris will also have a copy of my 
trip schedule 'and where I may be reached by telephone. 


Copy to: ONE File







4.
I	 -	 -	 r. 


O	 0 
UNITED STATES


DEPARTMENT OF THE INTERIOR 
OFFICE OF MINERALS EXPLORATION 


555 Battery Street 
San Francisco 11, California 


Memorandum 


OFFICIAL FILE COPY 
O.M.E. 


RECEIVED APR 11 1960 
DATE	 NITALS	 cob 


/i I/O 


'ii ________ ______


To:	 Operating Committee, OME, Washington, D. C. 


From:	 Executive Officer, OME Field Team, Region II 


Subject: Docket No. OME-6078 
Shasta Minerals and Chemical Company 
Balaklala mine 
Shasta County, California 


Reference is made to the subject application dated February 25, l9O 
and memoranda relative thereto from Messrs: A. D. Mahon, U.S.B.M. and 
Harold Kirkemo. 


The application was reviewed by John P. Albers of the U.S.G.S., co-author 
of Professional Paper 285. He was opposed to any additional wrk at the 
Early Bird mine inasmuch as a discovery has been made, and he feels that 
additional development or de-limiting of the ore body should be done by 
the owners at their expense. He feels that any additional Government 
exploration should be aimed at discovering new ore bodies in the district. 


Recent studies by Mr. Albers have indicated that the primary control for 
the location of the large ore bodies in the Shasta district are major 
east-west trending normal faults. The ore bodies occur in the dwn-
dropped block onthe hangTng wall side ofthese faults in the favorable 
host rock. Mr. Albers has picked about ten unexplored favorable areas 
in the district that offer the best opportuIty for the discovery of new 
ore bodies. About six of these are on property controlled by the applicant, 
two in areas .proposerfor exploration, the Lawson Butte and Vulcan areas. 


A conference was held in Menlo Park on April 8, 1960 between Mr. Walker, 
John P. Albers, and H. K. Stager, U.S.G.S. Mr. Walker was agreeable to 
changing the proposed application to test about all of the areas suggested 
by Mr. Albers. Subject program, if approved by OME, would involve about 
20 drill holes or about 8,000 feet of drilling, at a cost of about $80,000. , 
Any necessary detailedpre]iminary geologic work would be done at the 
applicant'sexpense. Mr. Walker, Albers and Stage± have agreed to meet 
in Redding the first week of May to discuss the program further and go 
over the property.


W. F. Dietrich 


Copy.to: H. K. Stager 
OME File
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APR5 1960. 


Memorandum	 - 


To:	 W. R. Griswold, Chief. 
Division of Minerals 	


A 


From:	 B. D. Tálbert, Acting Chief 
Contract Administration and	 i Division 


Subject: Docket No. OME-6078 (Copper-Zinc) 
Shasta Minerals & Chemical Company 
Balakiala Mine, etal, 	 - 
Shasta County, California 


On the basis of the subject applicant's submission of correspondence 
during February 1960: with the Continental Bank & Trust Company and 
Zions National Bank, both of Salt Lake City, Utah, together with a. 
Balance Sheet as of May 31, 1959, it appears that credit in the 
amount of $150,000 is. unavailable on reasonable terms from private 
financial institutions. 


The Balance Sheet does not sufficiently identify approximately 
$233,000 classified as "other assets" to enable a firm opinion as 
to the availability of satisfactory collateral for a loan, however, 
this question appears academic. The requests for the bank loan 
state a willingness to pledge all physical assets and, in addition, 
to furnish individual sureties. All other requested terms also ap-
pear to be reasonable. 


EDTalbert/ama S 


April 5, 1960 


Copy to: Docket 
Director's Reading File 
Mr. Talbert	 .	 S


1i3 683
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SHASTA Minerals & Chemical COM!EEI. O.M. E 
1960 


1406 WALKER BANK	 tALS	 CODE 
SALT LAKE CITY 1, UTAH 


April 1 ; 1960 


Mr. Frank E, Johnson 
Acting Director 
United States Department of the Interior 	 . 
Office ofMinerals Exploration	 -	 -... 


Washington 25, D. C.


Re: Docket No. OME-6078 (Copper-Zinc 
•	 Shasta Minerals i Chemical Company 


Balaklala Mine, et al. 
Shasta County, California 


Dear Mr. Johnson: 


In compliance with the request in your letter of March 29, 1960, 
weare enclosing herewith ourmost recent financial statement. 


We are instructing our accountant, Mr. Gale Maycock, to prepare a 
financial statement as of April 30, 1960. This statement will be 
available by May 15th. As eoon as it is completed, we will mail 
you a copy.


Sincerely yours, 


SHASTA MINERALS CHEMICAL COMPANY 


K. L. Stoker 
President 


KLS : nch 


End. 


CC: W. J. Walker
Box 857 
Redding, Calif.. 
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SHASTA .MINERALS...'AND 'CHEMICAL COMPANY 


	


:SALT 'ALKE cITY' UTAH
	


EXHIBIT ?tAIt 


BALANCE SHEET
AS OF MAY 3l .1959 


ASSETS 


CURRE'NT.ASSETS:	 .	 $ 79,092.81 
Petty Casi	 $	 25.00 
Cash in Bank	 4,68O74 
Note Receivable,! C.N. Scott	 .	 992.18 
Due from American Oil Ei"Miner'als, Inc0 -	 18.75 
Interest Receivable 	 '	 56.14 
Stock Purchase Option Receivable 	 .72.3O.O0 


INVESTMENT IN AMERICAN 'OIL MINERALS .INCJCOST 	 1,811.38
(40,000 Shares, Par Value 20 cents) 


FDCED ASSETS -. NET:	 ,	 '	 '	 1,025.14 
Cost	 Reserve'	 Net 


Office Equipment	 $1,858.62	 $ 900.17	 $ 958.45 
Mining Equipment	 375.87	 : .359. 1 8	 ,	 1.6.69 
Truck	 l782,84	 lJ32.84 ,	 50.00 


	


$4g0 ,7o33	 $2992.i1	 $l025.l4 


OTHER_ASSETS:	 .	 .	 252823 .38 
• Loan to Walker Corp0 f or 'Purchase of 


Balaklala . Property (Payable out Of 
Production)	 $ 15,388.88


Deposit with Walker Corp.' for 
Expenses at Redding, California	 '	 21.00 


Walker Contracts	 '	 .	 ,	 60,000.00
Deferred Expenses/Shasta County, Calif. .173,397.53 
Incorporation Expenses	 . _4Q.159Z	 ___________ 


£134 Th2 0 


LIABILITIES AND NET WORTH 
CURRENT LIABILITIES: '	 $	 1,305.44 


AccOunts Payable	 ' $	 l,l74:o74 
Payroll 'Taxes Payable 130.70 


NET WORTH: .	 '	 333,447027 
Capital Stock Issued and Outstanding 


1,121,717 Shares, Par Value 20 Cents $224,343.40 
(3,000,000 shares Authorized) 


Paid in Surplus	 . 252,089.99 
Stock Purchase Options	 . 723200O 


$ 549 7'53 .,3 9 
Deduct:	 Earned Surplus Deficit 216406.12 


3 13.447 .2 7 __________ 
$234752.,7,f
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SHASTA MINERALSAND CHEMICAL COMPANY 
SALT LAKE CITYJ UTAH -.	 EXHIBIT "B" 


STATEMENT OF PROFIT AND LOSS 
FOR'THE PERIOD FROM 10-1-58_TO 53i59 


EXPENSES: .	 •$	 7,917.74 
'Bank Charges $	 7097 
Contributions 10.00 
Depreciation 83.52 
Fees,! Legal and Accounting 365,43 
Interest Expense. 53.12 
Miscellaneous Expense 15.53 
Office Supplies Expense 76.66 
Postage Expense 77.30 
Office Rent 600.00 
Repairs and Maintenance! Equipment 74.50 
Revenue Stamps and Transfer Charges 129.29 Cr. 
Taxes and Licenses 35.00 
Taxes! Payroll l5l38 
Taxes/ Property 43.44 
Telephone and Telegraph 427.31 
Wag'es/ Office 367.39 
Wages/ Officers 6,000.00 
Joint ia.rticipation/Ameriçan Oil ' 
Minera1s,Inc. -	 341052 Cr. 


DEDUCT INCOME: '	 59007 
Interest Income 59.07	 __________ 


NET LOSS 7858,67







Docket copy 


March .24, 1960 


OFFICE OF MINBRALS EXPLORATION 


Report on Exp loration Assistance A1ication 


Applicant:	 Docket No. '.O-6O78 -. Copper-Zinc 
Date of application:' February 25., 1960 


Shasta Minerals & Chemical Company .Uate received: 	 March' 14, 1960 
1406 Walker Bank Building 	 Name of Property: Balakiala Mine', et al. 
Salt Lake City, Utah 	 Shasta County, Calif. 


PropOsed 'Exploration and Estimated Costs 


The Applicant prQposes to explore the following areas: 


1. Early .ird mine (Area A), in 'Phase I, by some surface mapping and 
diamond drilling from surface to explore the area north of the ore body dis-
'covered by the drilling under DNEA-4092, 'Contract No. Idm-E1106. 	 Phase II 
is to consist .of underground work ' in the ore body .to determine the adequacy 
nd accuracy of the previous DMEA . drilling. Estimated costs are:' 


Phase I	 $94,992.00 
Phase .11	 $57,950.00 


The following are to be explored by detailed surface geologic mapping followed 
by core drilling: 


2. Balaklala East Area (Area B). This area is east of the main Balaklala 
mine workings. Cost:


Phase .1	 $17,73800 
No Phase II 


3. Copper Alps Area (Area C). This area is' between the Balaklala mine and' 
the Early Bird mine. Cost:


Phase I	 $ 1,169.00 
Phase' II , $ 16,506.50 


4. B'oralama Area (Area D). This 'area is between the Balaklala'mine and 
the Angle StatiOn gossan. Cost:	 ' 


Phase I	 $ 5,650.00 
Phase II	 $20,064.00







O	 . 


5. Vulcan Area. (Area E). This area is north and west of the Shasta King 
mine. Cost:


Phase I	 $ 8,020.00 
Phase II	 $40,510.00 


6. Lawson Butte Area (Area F). This area is northeast of Sugar Load and 
east of Spring Creek. Cost:


Phase I	 $ 3,900.00 
Phase II	 $34,088.00 


Total Estimated Cost of Projet 	 $300,587.50 


	


Goverrent 'Participation @' 50% 	 $150,293.75 


1.	 Financial E1gibili.ty: 


A - Bank letters of decline: 


The Applicant's letters to the banks meet the .0 criteria. The 
letters were to the Continental Bank and Trust Company, Salt Lake 
City 10, Utah, and to Zion's First National Bank, Salt Lake City, 
Utah. Both banks refused to advance $150,000.00 because the loan 
was too speculative. 


B - Finan.ial statement: 


The Applicant states that it is not affiliated in any manner, 
contractually or otherwise, with any other company; also, that 
it can raise its one-half by sale of stock to the present 
stockholders. These have already subscribed to a maximum of 
$l50,'OOQ'. 00. 


However, the Applicant will be requested by the Washington Office 
to submit its latest financial statement. 


.2. Reviews: 


U.SBM:	 In a memorandum, dated March 18, 1960, Mr. A. D. McMahon, 
Commodity. Specialist, reconniiends that the application should be 
referred to the Field Team for appropriate action.,. 


USGS.: Mr. Harold Kirkemo, in a memorandum, dated March 24,. 19.60, 
recommends' that the application be referred to the Field Team. 
The memorandum, in addition to Kirkemo's own views, contains 
observations by Art .Kinkel, one of the authors of P. P. 285 
covering the geology of the West Shasta copper-zinc district. 
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2.	 Reviews (continued) 


By: Division of Minerals: 


(a) The geological probability of discovering additional ore 
bodies by the proposed work is excellent because the work 
will be performed in favorable areas adjacent to knOwn 
significant depos its. 


(b) The Applicant s estimates of the drilling costs are based 
on costs for similar work under the preyous contract, 
completed in February 1960. These-c.ess appear to be 
rea'sotable. The estimated costs for underground work . in the 
Early Bird mine may be somewhat high; however, this Division 
does not recommend Government participation in this work. 


(c) The proposed drilling is based on the fol'iowing district-
wide ore controls and several subordinate controls, the 
first recognized by Ar.t Kinkel, USGS, (G. S. Prof. Paper 
285) and the latter by John Alber,s (USGS) and Dr. Evans 
Mayo. 


The district-wide controls are: 


(1) Strat.igraphic control within the Ba1ak1a1rhygi4te 
that can be divided into the Upper unit which 
contains phenocrysts more than 4 millimeters in 
diame1er, the Middle unit containing phenocrysts 
from 1 to 3 millimeters in diameter, and th Lower 
unit containing phenocrysts 1 millimeter or less 


) in diarnter. Most of the ore bodies in the area 
have been found at or a short distance below the 
base of the Upper unit 


(2) , Structural control by folds and foliation. The 
S	


principal structural feature in the district is a 
broad control anticlinorium-wlfh flanking synclines 
and ther cor,r4sponding anticlines that trend a 
•.litt1eeast'bf north through the area. Individual 
ore bodies, as well airoad pyritized zones that 
contain several ore-1odies, tend to be concentrated 
on or near the.as of folds. Although synclinal 
and basin-shed ore bodies predominate, ore bodies 
were formed both in anticlines and in synclines, 
and some occur on the flanks of folds. The ore 
bodies are flat-lying, or gently-plunging trough 
and saucer-like shapes. 
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2.	 Reviews (continued) (By Division of Minerals) 


(3) The pr1s.ence of feeder fissures (or other channels) 
aiong whIch the solutions ascended. 


Some of the subordinate controls are that the east-
west faults with dips to the north may be bothpre-ore 
and post-ore in age., and may represent either feeding 
channels or zones wher.e preparation has been good for 
the deposition of the massive sulphide ore bodies and 
the presence of tagmental rock horizons in the 
geological sections as probably important in 
localization of favorable ore horizons. 


The proposed surface geologic mapping will locate 
the faults, and this tied in with previous data re-
lating to the rock structure as to folding •and 
foliation in4icated in the old mine workings as 
well as in holes drilled under two DA contracts 
(Idm-E803 and Idm-El006), also privately, should 
give the proposed drilling better than a 50-50 chance 
of discovering new ore bodies and extending the known 
ore deposits. 


(d) The project area is accessible, except for short periods during 
the winter months. 


(e) The Applicanthas prior experience in this area and is 
competent to carry out the proposed work. 


(f) •The Applicant owns four patented claims in the proposed 
project area and has a lease and option, from Walker Engineer-
ing Corporation, Commencing July 1, 1956, and ending May 31, 
2053, on the rest of the project. 


	


3.	 Action: 


Referred to Region II.


F. N. Mirphy/ 


FMMurphy/ gla 
cc: Director's .Reading File 


Do eke 
F. M. Murphy 
Chron
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1406 Walker sank Building 
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•t;. iucLc	 r. u'flJIo .pper.4iuc) 
Shasta l4inerals & Chemical Company 
Balakla].a Nine, et al 
Shasta County, California 


Gentletnen: 


The application for assistance in xpioring your property, under 
the captioned docket number, has been reviewed by the Division 
of Minerals f the Office of Minetals Exploration 	 It has been 
-referred to:	 -	 - 


fr. W. F. Dtet.rih	 - 
Executive Officer 
O11E Field Team, I.egioz :tt 
420 Custom House 
555 Battery Street 
San Francisco. ii, Califoi'nia 


The Regional Office will contact you it regard -o - your project. 
tf additional information is required. 	 -	 - 


our letters to the baiksre.quesng financial aid and their 
replies are acknowledged However, will you kindLy submt a 
copy of your company' a latest financial statement shoving its 
assets and liabilities.


- Sincerely yours, 


Frank E. Johnswt 


-	 -	 ACiUgDiXeCtQr 


FMMurphy/gla -	 - 
3-28-60	 -	 :	 -	 -	 - - 
cc to:	 Director's Reading File 


Operating Committee	 - 
Q Field Team, Region II (2) 	 - 
Docket	 - 
Chron	 - -
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•	 OFFICIAL FILE C4)P_ 


Date	 Surname	 Code 


	


Form 7	 500 (10-58)	
)500 


	


29 ¶960	 ________ 30 


Shasta Minerals & Chemical Company 	 110
1406 Walker Bank Butiding 
Salt Lake City, Utah	 _________ 220 


______________ 500 
R	 Docket No ONE'6070 (CopperZinc 


\ Shasta Minerals & Chemical Compa y 
\Salaklala Mine, et al	 / 


$haata County, Ca1fornia / 


Gentlemen	 /
/ 


The application for assstanc i, ecplortng yof propertyj under 
the captioned docket rnnuber, hI been teviewe' by the Dj,*ision 
of Minerals of the Office of Xii ala Eploltion lt/ias been 
referred to	 /7 


	


/	 \.	 . .. 
•	 Mr. W. P. 


•	 Executive 
OI4 Field	 Region i; 


0	


' 420 custumftouh	 I 
/	 555 Batte S.tre\ 	 /. 


San Franttisco 1l,\QalifornLa 
/ 


fle Regional Off te. will contaq you in regafi t.O YO:* project 
if additional information is ,Iequired 


	


r	 ______ a copy of your q'ompany's latet financial ktatement ' 
showing its assets and liabilitie5 /1 


/	 /	
Sincre1y yours, 


/	 . 


/	 • .	 .	 • 
FMM,arphy/gla 
3-24-60	 •	 •	 .. 
cc to:	 Director's Reading File 


	


•	 . 	 Operating Committee	 • 
ONE Field Team, Region II (2) 
Docket	 •	 •	 . 
Chron •	 •	 •


•	 1*3683
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Memorandu*


ecut&ve *fftcer, CNE .Fte1-d Ts#, legion ii 
FtQCTLNG Cb*ir**n, Ope*ting	 EE 


$ubject: Docket lb. -C',OZ8 (Coppr.Ziné) 
Shasta Minerals & Chesticel Coipany 
Islakists Mine, et *1 


asta County,. -C*lifornia


OFFICIAr. F!LF (t)PY 


--


L


The Captioned applicatjOfl is referr*4 to- legion I-I P1.W 
for review, a field ez*aination if deemed advisable, and rco. 
'aøndations. 


Enclosed ere copies of eoranC-, dated -March 18 and :t4,, 1960, 
by A. D McMahon,. USN, and Harold Rirkeao, USGS, respectively, 
relating to the application. Also enclosed for ?ie14 Tea use 
are one copy of the application and one copy of P P Z8S by 
Kinkel, 3*11, and- Albers. 	 -. 


The. underground work in the 3*rly ir4 nine, outlined by the. 
Applicant, cannot be justified as pure exploration anc, it 
goes beyond a reasonable del1jnitatio of a known ore body. 
Hence, in our opinion, the request for this itea shOuld be 


•	 refused.	 -	 -	 - 


in addition to the bank letters of . dec-1ne -subeitte4 'by the 
Applicant, thu office ia requesting its iatet financial 
st*tenent.. 	 - 	 .	 - 


-	 . - . -	 (Signed) W. - R. Griswold	 - 


nciosures	 - :	 -	 Fuiurphy/gla 3-24--6O	 - - 
-	 -	 '	 -cc to: Director's Reading File 


AP*OVb	 Operating Committee 


	


- •-	
-	 r	 A.' D. McMahon, USBM 


	


P. F. Yopos	 -	 Harold KirkémO, USGS r'	 - -i ,. -	 iI_	 L	 f Mzber, Bureau of Mines	 -\	 Docket 
-	 r	 -Chron	 -	 . 


ifaroid Klrkemo 


	


Geo]ogica.l	 .zrvy ' 
T.	 - -	 - --- - 


Zn addition t the reductions In ths- ptóposed work •- - -. 
neationed by Mr. Xirkenso, th.s office does not conUi r in Govet* 
nent pRrttcip*tion in the proposed geologic napping. Since * 
great zaomt of geologic wrk has been done in the area, the 
4-tilling should be confined to knc-- favorable areas.	 ' I3683 
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F.


4 95Q	 UNITED STATES 
DEPARTMENT OF THE INTERIOR 


..	 GEOLOGICAL SURVEY 


WASH I .NGTON 25. D. C.


March 2, 1960 
_____ _____	


Re: OME 6078 (copper-Zinc) 
Shasta Minerals & 
Chemical Company 
Shasta County, Calif. 


/ 
Memorandum 


To:	 W. R. Griswold, Office of Minerals Exploration 


From:	 Harold Kirkemo, U. S. Geological Survey 


Subject: Review of application for exploration assistance 


The Applicant proposes to explore in six areas in the West Shasta 
district. A program of geologic mapping, surface diamond drilling, 
underground work, and geologic laboratory work is proposed. Total 
cost of a two-stage program istimnated to be about $300,500. Two 
previous DNEA projects (DMEA Dockets 3590 and LI.092) habeen có 
ducted oni''s property. 


Mr. A. R. Kinkel, Jr., co-author with W. E. Hall and J. P. Albers of 
U.S.G.S. Professional Paper 285 entitled trGeology andase-Metal 
Deposits of West Shasta Copper-Zinc District, Shasta County, Cal-
if orniatt has reviewed the application. His observations and con-
clusions'are as follows: 


"I reviewed the drilling proposals briefly and I am fairly well 
satisfied that most of them are good exploration or prospecting pro-
posals. In the Copper Alps, Boralina area, Vulcan area, and Lawson 
Butte area, the proposal is for a few drill holes if geologimapping 
sugge	 that ore may be present in these areas. These are favorable 
areas to prospect and it is quite possible that geologic work might 
turn up some good bets. The favorable horizon is present in these 
areas and there is considerable mineralization and rock alteration. 
Four or five holes in each area should determine whether ore is 
present or not. 


t'I'he area proposed east of Balaklala-Keystone mine is also a good area 
and, as far as I know, has not been drilled. The area east of the 
proposed holes is also favorable ground.







1'
o 


take a very pessimistic view of the drilling to the north of the 
Early B	 mine. Our mapping indicated thaE the rock £the north 
of the mine was generally in the lower, unfavorable horizon, and 
it seems improbabi although not inrpossible, that ore would occur 
to the north. I would have no objections to 2 or 3 exploratory 
holes. down the ridge to the north, to see if porphyritic rhyolite 
was present. There is no surface indication of ore in this area. 
The area south of the Early Bird mine is quite favorable and the 
2 holes that were drilled in the early D4EA project do not eliminate 
the possibility of additional lenses • of ore to the south. However, 
the Walkers' property line is only about 800 ft. south of the end 
of the present known orebody, so that not much room remains for 
drilling in this area. 


t he proposal to drive a tunnel north of and below the Early Bird 
workings seems to me to.be moevelopment than exploration. It is 
true that the ore encountered in the drilling north of the orebody cannot 
be tested metallurgically, nor can its extent be well determined, except 
by development, but if metallurgical testing is the real purpose of 
the adit and raises, then samples could be obtained by reopening the 
presentjorkings and sampling the plentiful ore exposures in the open 
stopes, as long as the first few feet of oxidized ore was eliminated. 
The Early Birdworkings were reoped with no4ifficulty in 1950, and 


'j •we found that only the first 30 ft. of the adit near the portal was 
caved. The rest of the underground workings stand well. 


"I think the expense for microscopicwork on the cores should be elim-
mated. The microscope is of very little help in distinguishing 
between the different types of rhyolite, and these types can be recog-
nized quite satisfactorily by eye. It was our experience that no 
significant alteration was present near orebodies that was not present 
in the rhyolite in many places where solutions had been active, but 
where there was no ore." 


In view of Mr. Kinkel's first- .hand knowledge of the district and his 
review of the application, a modification of the Applicant's proposal 
seems justified. Reduction in the amount of drilling in the Early 
Bird area, elimination of underground work proposed to obtain a bulk 
sample for metallurgical testing, and elimination of the geologic 
laboratory work, would cut the cost of the two-stage program to about 
$l1 0,00O or less than 50 percent of the Applicant's estimate. Further 
reduction probably would be possible if the results of Stage I inves-
tigations were unrewarding 


I recommend that the application be referred to the Field Team for 
consideration.


Harold Kirkemo







0 
UNITED STATES


DEPARTMENT OF THE INTERIOR 
BUREAU OF MINES 


WASHINGTON 25, D. C.


OFFICIAL FILE. COPY
O.M. E. 


RECEIVED MAR 18 1960 
cobT 


March 


Memorandum 


To:	 W. R, Griswold Office of Minerals Exploration 


From:	 Commodity Specialist, Branch of Base Metals. 


Subject: Review of Application, Docket No. ol€-6o78 (Copper arid 
Zinc) Shasta Minerals & Chemical Company, Shasta Areas, 
Shasi. County, California. $3OOOOO 


The applicant seeks Government assistance to carry out exploration 
work in six areas of the west Shasta copper-zinc district. The 
proposed project consists of detailed geologic mapping, diamond 
drilling, and some underground work to delineate and. test favorable 
target areas indicated by previous geologic studies and drilling 
programs. 


Historically, the west Shasta cperdistict was a siificant 
producer of copper and apparently it still has interesting possi-
bilities. 


It is recommended that the application be referred to the Field 
Teem for appropriate action.


A. D. McMahon 


Copy to: Division of Minerals (2) 
Branch of Base Metals (2) 
Harold Kirkemo, UGSOGGSO 
Files
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INTRODUCTION 


Docket No. ONE 6078 (copper-zinc), Shasta Minerals &Chemica1 


Company, Balaklala Mine,. Shasta County,.California, Contract No. 


Idm-E 2113 was executed June 10, 1960. It. provided for the 


expenditure of $89,620 in exploration ' for copper-zinc ores in the 


West Shasta Copper-Zinc District,:Shasta County,.Califorria. The 


Government participation in the contract was limited in fifty. per 


cent of the allowable costs. Under terms of the contract, work 


was to be started on or.before July 30, 1960, and subject to the 


provisions of Article 9 and Exhibit A, was either to have been 


completed within 12 months from the date of the Contract, or the 


operator was to have incurred allowable costs in a sum not less 


than the total cost set forth in ExhibitA. 


Three areas for exploration were specified and were 


designated as Area I, Area II, and Area III. These areas are 


shown on the abreviated property maps accompanying this report. 


' Area I lies in the southwest quarter of sec. 7, T. 33N., R. 5 W.; 


Area II is adjacent to Area I and lies in the southeast quarter 


of sec. 12, T. 33 N., R 6 W.; and Area III lies, in •the west-central 


part of section 24 and the east-central part of sec. 23, T.33 N., 


R. 6 W. Areas I and II are referred to as the Angle Station Area, 


and Area III is referred to as the King Copper Area. These areas 


are more specificall.y described under 'Annex I of the contract. 


The exploration for deposits of copper-zinc ore was to be 


carried out ' by means of core drilling vertical holes from the 


surface. The holes were planned to penetrate the middle unit of 


2.







the Balaklala rh1ite formation of Devonian age which is a 


potential ore-bearing .horizon in the project area. 


Under the terms of Exhibit A of the contract, the work was 


•	 to start in Area I and consist of drilling a maximum of 13 holes, 


•	 aggregating not more than 5,850 feet of drilling, in two fence 


lines about 300 feet apart with holes spaced at intervals of 


approximately 300 feet on each fence. Holes on one fence were to 


be staggered to be opposite the gaps in the other fence as shown 


on the map referred to above. 


In the event initial drilling in Area I indicated the area 


to be geologically unfavorable for ore deposits, then, with prior 


Government approval, the.remaining drill footage could be used to 


explore Area II by drilling holes at the approximate locations 


shown on the map referred to above, or at other. lOcations mutually 


Sagreed upon by the Operator and the Government. 


With prior Government approval, Area III was to be explored 


by drilling a maximum of 13 holes, aggregating not more than 4,550 


feet of drilling. The holes were to be drilled at locations shown 


on the map referred to above, or at other locations in Area III 


mutually agreed upon by the Operator 'and the Government to be more 


favorable geo&ogically. 


The specific locations of the proposed drill holes in the 


Areas I, II and III are shown on the abbreviated property maps. 


3
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PROPERTY MAP 


Area 1 and Ares 2 
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green ;u'e owned by the spplic.nt Shasta Minerals and Chemical Company0 
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staldng has not been completed and the claim location ot 
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Estimated costs of Project 


.


Actual. Costs 


Category (1) Independent Contracts 


Bulldozing.access roads and drill 
sites, 100 hours @ 15.00/hr. 	 $ 1,500.00 


Diamond Drilling, 10,400 feet 
® $7.90/ft.	 82,160.00 


Category (3) Operating Materials and 
Supplies- None except--


Cardboard core boxes,. 1,040 
® 1.00/box	 1,040.00 


Category (7j Miscellaneous - None 
except --


Chemical analyzes for copper and 
zinc content of 160 samples @ 
$1.50/sample	 240.00 


Fixed Unit Costs 


Incidental allowance j for each 
foot of drilling completed, 
10,400 feet® $0.45/ft 	 4,680.Q0 


Total Estimated Cost of Project 	 $89,620.00 


Government Participation® 50 %	 $44,810.00 


j / Includes all costs whatsoever that are not included in the 
estimates for Category (1) Independent Contracts, and is 
in lieu of all other costs, such as supervision, technical 


• services, transportation, etc., which would otherwise be 
allowable under Categories (2) through (7) ofthe Contract, 
except core boxes and chemical analyzes. 


.
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PERFORMANCE 


Access roads and drill platforms were prepared in late July, 


1960, and diamond drilling started.August2, 1960, with Boyles 


Brothers Drilling Co. of Salt Lake City, Utah, as the Independent 


Contractor. Seven diamond drill holes totaling 2,620 feet were 


drilled in Areal and II out of a total of 5,850 feet proposed 


under terms of the ONE contract. None of the holes drilled 


encountered massive sulfide ore bodies. The total expenditure, 


• under terms of the contract, in these two areas was $22,847. These 


seven holes were disappointing, and drilling operations were 


suspended on October 18, 1960, pending completion of detailed 


geological mapping in the area. 


A program of detailed geological mapping, on a scale of 200 


feet to the inch, was done concurrently with the diamond drilling. 


.


	 This mapping was completed subsequent to the suspension of drilling. 


The combined results of mapping and drilling indicated that it 


was not desirable to drill any of the remaining holes peoposed in 


Areas 1 and II. A "Drilling Progress Report for 1960 with 


Discussion of the Detailed Geology of the Angle Station Area" was 


prepared and submitted to the ONE. This report stated that the 


detailed geological mapping indicated a structural basin southwest 


of diamond drill hole AS-8.. This basin contains the same horizon 


as the Angle Station ore body, and appeared extremely favorable for 


drilling. 


On the basis of results obtained in Areas I and II, the Operator 


recommended completion of detailed geological mapping in Area III 


prior to drilling. The Operator, therefore, requested a recess 


and an extension of the termination date of the Contract. This 


request was granted (Amendment No. 1), and the termination date was, 


extended from July 30, 1961 to January 10, 1962. In addition, the 


7.
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Operator requested permission to drill holes AS-li and AS-12 in 


the structural basin southwest of diamond drill hole AS-8. This 


request was also granted. 


Bulldozer work on a road into Area III was begun prior to 


June 1, 1961, and drilling was resumed on July 12, 1961. .AS-ll 


and AS-l2 totaling 1,164 feet, were drilled in Area II, and KC-1 


through KC-6, totaling 3,334 feet, were drilled in Area III. 


Results of drilling in all of these holes were disappointing. No 


massive sulfide ore bodies were encountered. Drilling operations 


were suspended on November 29, 1961. 


Disseminated sulfide mineralization was noted in all of the 


holes drilled in Area III, and all of the core intervals showing 


significant mineralization were split, sampled, and assayed. The 


locations of all holes are shown on the enclosed progress maps, 


the intervals sampled are shown on the attached gologic logs, 


and the assay results are shown on the attached assay sheets. 


The Operator believed that a complete review and evaluation of all 


information acquired was necessary before any further drilling was 


done and, therefore, requested a second recess and extension of 


the termination date of the contract. This request was granted. 


(Amendment No. 3), and the termination date was extended from 


January 10, 1962 to December 10, 1962, subject to the terms of 


Amendment No. 3. The Operator was unable to resume work under 


the contract prior to July 1, 1962, and therefore, under the 


terms of Am ndment No. 3, the contract has been terminated 


effective J nuary 1, 1962.


/'	 i2







• S


ANGLE STATION AREA 
Docket NO0 0ME6078 Contract No0 123O9O2113 
--


onth Hole Date Date Drill Footage Depth Footage	 Season Total 
Reported No0 Started Finished Shifts Reported of Hole for	 onth Total 


AREAI 


August AS .1+ 8260 8226O 35 610 610 / 


AS-5 82 3- 60 1117 1117 


926O 19 49 /
____


: September


AS6 9.3-60 9-i2 .. 6O 12 350 350/ 
AREA II


AS . 7 9- 1 3- 60 9-2360 l9 291 291 / / 


SeptemberAS-8 9-2'+-60 2107 2107 
October l03=60 15 82 389J


____ 


10-8-60 / AS9 io60 12 210 210


/ AS-lO ioio6o l0-l860 12 221 221 2620 '2620


9. 







Month K018 D&t Drill kot D$ P©oto Total 


!z ______ ____ ______ f	 Motth ____ 


ARKAII 


Jiy LS11 7/2/61 4
12) 120 120


2,740 


August A!11 8/22/61 25 433 553 
AS '12 8/23/61 573 693 3,433 


Sept. AS.-12 9/20/61 18 471 611 471 i164
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• Kfl C0P	 JBSA 
Docket Eo	 (E-6078 Contract	 .1423z0902U3 


Month Hole Date Date Drill Footeg3 Dapth Footage aeon T1t&. 
Reported No. 3tartd Finished Shifte ported of Hoj.e for Month Tot1 ___ 


AREA III 


July KC.1 7/12/61 32 604 604 604 604 


Augnet XC..1 8/3/61 6 108 712 
K.-2 8/4/61 8/25/61 32 625 625 


•	 C-3 8/25/61 11
____ 1,150 1,754 1,754 


Sept 0 KC-3 9/5/61 4 61 478 
9/6/61 9/19/61 17 488 488 


KC.5 9/21/61
30 716 2470 2470 


oat. XC5 25 387 387 2,857 2,857 


Nov, KC-5 11/2/61 2 10 56k 
KC6 11/6/61 11/29/61 21 • '+67


• • 1+77 3,331+ 3331+
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0ThL 


O6O78 Coit&t 1©G	 23cO9O2113 


cbiLc1 T©tal 
i Dri1lig	 26 


ti za 10 pth 
_______ ____ ____ ____ ____________ 


II 11 
XII O4) 724 


At II A41 553 433 
Al2 140 


III C1 712 108) 
!©2 625 62) 


417)
1723


T1 


3 344 


067 


	


Septrnber II	 AS12 611 


	


III	 KC=3	 478 
KC4	 488


	


1187
	


6254 


0tob	 t
	


387
	


387
	


6 641 


	


November III	 KC.5	 56+	 10 
K6 '+67
	


'+67


	


'+77
	


7118 


S


471 
61 


488 
167 
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O
TOTAL COSTS • ALLOWABLE UNDER THE CONTRACT 


Actual.Costs


Category (1) Independent. Contracts 


Bulldozing access roads and drill 
sites, 100 hours @ $15.00/ hr. $ 1,500.00 


Diamond drilling, 7,118 feet 
@ $7.90/ ft. 56,232.20 


Category (3) Operating Materials and 
supplies 


Cardboard core boxes, 712 
@ $1.00 per box 712.00 


Category (7) Miscellaneous 


Chemical analyzes for copper and 
zinc content of 64 samples 


1.50/sample 96.00 


Fixed Unit Costs 
Incidental allowance for each 
foot of drilling completed, 
7,118 feet @ $0.45/ft. 3,203.10 


Total Allowable Cost of Project $61,743.30 


Government Participation@ 50% $30,871.65 


Note: These costs are the maximum allowable under the 
terms of the contract.	 Actual costs to the 
Operator exceeded the maximum allowable for 
each and every item.
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ANGLE STATION AREA 


Areas I and II comprise the Angle Station area. With the 


exception of AS-li and AS-12, the drilling done in this area 


was covered inthe "Drilling Progress Report for 1960 with 


Discussion of the Detailed Geology of the Angle Station Area," 


which was submitted to the Office of Minerals Exploration in the 


spring of 1961.	 This sction will constitute a summary and contin-' 


uation of the above report. 


Under the OME contract, the exploration objective was the 


sulfide extension of the ore body now represented by the thoroughly 


oxidized .gossan which lies to the north of Areas I and II.	 Two 


possible ore horizons were believed to be present in Areas I and II. 


The first was the pyroclastic unit at the base of the capping 


porphyry,.which contains the Angle Station ore body. 	 The second 


was an horizon of medium phenocryst porphyry, in the Middle 


Balaklala, which is shown on the U.S.G.S. map at the eastern edge 


of Area I.	 As-4 and AS-5,. the first two holes drilled, were 


drilled to depths of 610 feet and 549 feet respectively in an 


• •	 attempt to hit the mediumphenocryst porphyry,.but this horizon 


was not encountered. • Subsequent detailed geological mapping dis-


closed that the mdium-phenocryst porphyry occurs in this area as 


a dike rather than as a stratigraphic unit. 	 This disclosure 


• eliminated the medium-phenocryst porphyry as a potential ore target, 


and the next five holes were stopped after penetrating 100 feet 


into the middle unit of the Balakiala rhyolite. 	 None of the holes 


drilled encountered massive sulphide ore bodies. 	 Drilling was 


temporarily suspended upon completion of AS-b	 pending completion 


of the detailed geological mapping azd analysis of results of 


drilling and mapping.


14.


.







Four important features were pointed out by the detailed 


geological mapping: (1) most of the gssany material occurring 


in the area mapped is the result of oxidation of disseminated pyrite 


in the Angle Station agglomerate and contaminated coarse-phenocryst 


rhyolite. (2) The Angle Station gossan represents a rather small 


massive sulfide deposit now thoroughly oxidized and apparently 


with most of it removed by erosion. (3) A structural basin, 


almost entirely covered by capping porphyry, is located in the 


southwestern part of the area mapped, and the Angle Station ore 


horizon in this basin offers an attractive target for drilling. 


(4) Mapping and drilling both indicated that the moderate to dense 2-3 


mm rhyolite, which serves as a host rock in the Middle Balaklala 


formation in other areas, is missing here. No known ore horizon 


•	 is known in the Middle Ba.clala formation in this area. 


AS-li and AS-12 were drilled in the structural basin located 


in the southwestern part. of the area mapped. Neither of these 


holes encountered massive sulfide ore. The location of all holes 


drilled in the Angle Station area are shown on the two progress 


maps of the Angle Station Area and on the Geological Map (Drawing 


201.25.32.1). Drawing 201.25.92.3 shows geological sections made 


through the Angle Station Area. Geologic logs of all holes 


drilled in this area accompany this report. 
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KING COPPER AREA 


Area III has been.designated as the King Copper Area. 


Geological mapping was done in this area prior to drilling, and 


the area appeared to be geologically favorable fothe location of 


massive sulfide deposits. The geology of this area is shown on 


drawings 201.44.32.2 and 201.31.32.1 


The area drilled is completely covered by +4mm agglomerate 


and contemporaneous tuff, which is underlain by 1-4 mm rhyolite. 


The area has undergone intense hydrothermal alteration, and 


Qccurs in the hanging wall of a large east-west fault. 


Six holes were drilled in this area, but none encountered 


massive sulfides. The positions of the holes are indicated on the 


progress map of the King Copper Area and on the geological map. 


Geologic logs of all holes drilled in this area accompany this 


report 


Dispersed sulfide mineralization was encountered in all of 


the holes drilled in this area. .. All of the core intervals showing 


significant sulfide mineralization were split 1 sampled, and 


assayed. The only significant results obtained were from KC-5. 


The interval from 340 to 380 in this hole contained a minor 


amount of zinc. Assays of all of the samples taken accompany 


this report. 


On the recommendation of Mr. C. H.. Sandburg, Geophysicist, 


resistivity probes were left in the drill holes wherever possible. 


The Operator intends to carry out a resistivity program in this 


area at some time in the future. At the time this program is 


carried out, special attention will be given to the area immediately 


adjacent to KC-5.	 . 
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SUMMARY AND CONCLUSIONS 


No massive sulfides were encountered in any of the 


holes drilled. Although AS-il and AS-'12 failed to encounter 


ore, the area in which they were drilled is geologically very 


favorable, and should merit additional drilling at some future 


date. The rest of Areas I and II does not appear, at the 


present time to merit further drilling. 


It is recommended that the proposed resistivity program in 


Area III be carried out at some future date. The zinc 


- mineralization in KC..5 is encãuraging, and the possibility of 


massive sulfide bodies occuring in this area has not been 


completely eliminated.


Respectfully submitted, 


J. Bruce Imswiler, Geologist 
-	 Shasta Minerals & Chemical Company 


Approved: 


K. L.. Stoker, President 
Shasta Minerals &:Chemical Company 
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GEOLOGY AND BASE-METAL DEPOSITS OF THE WEST SHASTA COPPER-ZINC DISTRICT, 
SHASTA COUNTY, CALIFORNIA 


By A. R. KINKEL, Jr., W. E. HALL, and J. P. ALBERS


ABSTRACT 


The Shasta copper-zinc district of northern California is in 
te foothills of the Klamath Mountains at the north end of 
the Sacramento Valley. The district contains two main areas 
of base-metal ore deposits that are called the West Shasta 
copper-zinc district and the East Shasta copper-zinc district. 
The West Shasta district, the subject of this report, is a well-
defined, northeastward-trending district about 8 miles long and 
2 miles wide, west of the Sacramento River. The south end of the 
district is 9 miles northwest of Redding, the county seat of 
Shasta County. 


The West Shasta copper-zinc district includes nine base-
metal mines that have been productive, and many prospects. 
The Ore consists of large bodies of massive pyrite that con-
tain copper and zinc sulfides and minor amounts of gold and 
silver. The ore bodies have been mined primarily for copper 
and zinc, although massive pyrite has been mined at the lion 
Mountain mine for sulfur. Only the Iron Mountain mine has 
been operated continuously in recent years. 


The Paleozoic rocks of the West Shasta district range in 
age from Middle Devonian to Mississippian. Mesozoic rocks, if 
they were present, have been eroded except for remnants 
of the Chico formation of Late Cretaceous age. The Chico is 
overlain by the Red Bluff formation of Pleistocene age and by 
Recent stream gravels. The Paleozoic rocks are intruded 
by a pluton of albite granite, the Mule Mountain stock, and 
by a pluton of biotite-quartz diorite, the Shasta •Bally batho-
lith. These intrusives are probably of Late Jurassic or Early 
Cretaceous age. 


The oldest formation that is exposed in the West Shasta 
district is the Copley greenstone of probable Middle Devonian 
age. It is composed of volcanic flows, volcanic breccia, and tuffs 
of intermediate and basic composition, and of a few beds of 
shale and rhyolitic tuff. The lower part of the formation con-
tains massive flows; the upper part contains much pillow lava 
and pyroclastic material. The foi.mation is at least 3,700 
feet thick, but the base is not exposed in the mapped. area. 


The Balaklala rhyolite of Middle Devonian age conform-
ably overlies the Copley greenstone, although in the eastern 
part of the mapped area the Balakiala rhyolite wedges out 
and locally interuingers with the Copley greenstone. In this 
area the upper part of the Copley greenstone appears to be 
equivalent in age to the Balaklala rhyolite. A transition zone, 
which contains material that is characteristic of both units, 
locally lies between the two formations. The Balaklala rhyolite 
is composed of soda-rich rhyolitic flows and pyroclastic mate-
rial. The stratigraphy in the Balakiala rhyolite has been 
mapped on the basis of bedded pyroclastic rocks, and on the 
size of quartz phenocrysts and other lithologic differences in 
the rhyolite flows. Nonporphyritic rhyolite and porphyritic 
rhyolite containing phenocrysts of quartz and plagioclase are 
lithologic subdivisions; the porphyritic rhyolite is further sub-


divided into meclium-phenocryst rhyolite containing quartz phe-
nocrysts 1 to 4 millimeters in diameter and coarse-phenocryst 
rhyolite with quartz phenocrysts more than 4 millimeters in 
diameter. The Balakiala is here subdivided into lower, middle, 
and upper stratigraphic units. Nonporphyritie rhyolite pre-
dominates in the lower unit of the Balaklala; medium-pheno-
cryst rhyolite predominates in the middle unit; and coarse-
phenocryst rhyolite is characteristic of the upper unit. The 
Balakiala rhyolite is probably 3,500 feet thick in the central 
part of the district, but forms a volcanic pile that thins 6n the 
edges. 


The Kennett formation of Middle Devonian age overlies the 
Balaklala rhyolite. The Kennett is composed of black siliceous 
shale, gray shale, rhyolitic tuff, and limestone. The rhyolit.ic 
tuff of the Kenfiett formation is interbeddd with shale and 
grades downward through a transition zone to rhyolitic tuff 
beds that are part of the upper unit of the r3alaklala rhyolite. 
The maximum thickness of the Kennett formation is probably 
not more than 400 feet, but folding and repetition by faulting 
make it impossible, to obtain an exact thickness. The Kennett 
formation is mssi'ng in the westernmost part of the area, 
where the Bragdon formation lies conformably on the Balakiala 
rhyolite. 


The Bragdon formation of Mississippian age conformably 
overlies the Kennett formation in much of the mapped area, 
although outside this area part of the Kennett was apparently 
uplifted by warping and an erosional unconformity separates 
the two formations. The Bragdon formation is composed 
largely of gray- and tan-weathering shale, but it also contains 
beds of conglomerate, grit, and sandstone. The Bragdon forma-
tion is 3,500 feet thick in the mapped area, but only the lower 
part of the formation is present. Diller estimated that the 
Bragdon is 6,000 feet thick. 


The Mule Mountain 'stock of albite granite intrudes the Cop-
icy greenstoie and the Balaklala rhyolite. It is a soda-rich 
siliceous intrusive rock that is composed principally of ilbite 
audi quartz with minor amounts of epidote. Locally, it contains 
hornblende. It is probably syntectonic (Nevadan) in age. 


The Shasta Bally batholith is composed predominantly of 
biotite-quartz diorite. It ,intrudes the Copl.ey greenstone, the 
Bragdon formation, and the albite granite in the mapped area; 
west of the mapped area it is nonconformably overlain b y rocks 
of Early Cretaceous age. It is a post-tectonic intrusive of Late 
Jurassic or Early Cretaceous age. 


The Chico formation of Late Cretaceous age is resent as 
erosion remnants in a few places in the mapped area. It is 
composed of shale, sandstone, and conglomerate. A major un-
conformity separates the Chico from the pre-Cretaceous rocks. 
The Chico formation is gently tilted, but is not folded or meta-
morphosed as are the underlying rocks.
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The Red Bluff formation of Pleistocene age overlies the Chico 
unconformably. It is composed of poorly cemented sand, 
gravel, • and conglomerate that form a veneer on cut surfaces 
and form part of the fill of the old Sacramento Valley. The 
Red Bluff formation is deep'y entrenched by the present 
streams. 
. The Paleozoic rocks ft the West Shasta district are folded 
into a broad anticlinorium that contains many small folds ; the 
axis of the anticlinorium trends N. 15° E. in the central part 
of the mineral belt through Iron Mountain and Behemotosh 
1\ountain. It has a culmination over the central part of the 
mineral belt and plunges north at a • low angle a the north 
edge of the mapped area and south at a low angle at the south 
end of the mineral district. It is interrupted by the Mule 
Mountain stock south of Iron Mountain. The antidinorium 
is flanked by broad synclines on the east and west. Although 
folding is on such a broad scale that the average dip of the 
flanks of the anticlinorium is not mole than 200, dips of indi-
vidual beds range from horizontal to 00°. The rocks are 
strongly folded in some areas, but adjacent areas are only mod-
erately foldec1. Folding is particularly erratic in distribution 
where there is a great difference in the competence of adjacent 
rocks, as between beds of tuff and thick massive flows, and 
between shale and conglomerate. 


Foliation is common in many parts of the district, although 
the rocks in many places contain no planar structures. The 
rocks range from those that are strongly deformed with schistose 
or gneissic strucfure through moderately folded rocks having 
fracture cleavage to rocks that are almost undeformed. In 
parts of the district foliation is parallel to bedding; in other 
parts it cuts across the bedding. Where foliation is most 
intense it is rarely possible to determine the relationship be-
tween foliation and bedding. The Mule Mountain stock wa in-
truded into rocks that were already foliated as it cut across 
and crumpled the foliation around its borders. The Shasta 
Bally batholith formed a zone of amphibolite, gneiss, and mig-
matite fi'om the Copley greenstone along its border. 


Faults are abundant in the district. The main faults have 
two dominant directions, N. 20°-45° W. and N. 60°—S0° E.; 
in both groups the north side is generally downthrown relative 
to the south. 


The Shasta copper-zinc district has produced 54 percent of 
the copper in California through 1046; the major part of 
the production has come from the West Shasta copper-zincdis-
trict. The zinc production has been small because the ore was 
direct-smelted and zinc was not recovered; bodies of hig-grade 
zinc ore were mined and treated separately. Gold and silver have 
been recovered from gossan that overlies massive sulfide ore 
at Iron Mountain and from sulfide ore that was smelted for 
copper. Through 1951, 3,600,000 tons of pyrite from the Iron 
Mountain mine had been treated for its sulfur content, but 
sulfur was not recovered at any of the other mines. Several 
thousand pounds of cadmium were rcovered from zinc-rich 
ore at the Mammoth mine. 


The copper-zinc ore deposits of the West Shasta district are 
bodies of massive pyrite that contain chalcopyrite and sphalerite 
and minor quantities of gold and silver. The most striking 
features f the ore are its uniformity, its lack of megascopic gan-
gue minerals, and its sharp boundary with barren or weaklr 
pyritized wall rocks. The ore has a brassy, metallic appear-
ance, and some large ore bodies contain as little as 3.5 per-
cent acid insoluble material. In most ore bodies the massive 
sulfide is separated from barren wall rock by a thin selvage of 
gouge; gradational contacts between ore and wall rock are


very rare. Most of the ore bodies of the district have a lentic-
ular forni and are fiat lying ; their greatest dimension is in 
a horizontal plane. Several. ore bodies are saucer shaped, one 
is domal, and one is synclliial • Steeply dipping ore bodies are 
not characteristic of the district, but they do occur in the 
Hornet mine at Iron Mountain, in the Golinsky mine, and in 
the Sutro mine. 


The bodies of massive sulfide ore, before postmineral faulting, 
ranged in size from that of the largest body, at the Iron Moun-
tam mine, which has a length of. 4,500 feet, a width of sevra1 
hundred feet, and thickness of slightly more than 100 feet, to 
small bodies onlya few tens of feet in maximum dimensions. 
Some individual orafodies are discrete lenses in a broad mineral-
ized zone, but at a few mines an originally continuous ore 
body has been offset by faults into separate blocks of ore. 


All the massive sulfide bodies contain some copper and zinc 
minerals, l)Ut some massive pyrite bodies, as the Hornet ore 
body at Iron Mountain, contain too little copper or zinc to repay 
mining as a copper-zinc ore. The only value of the low-grade 
pyritic bodies at present is in their sulfur content, as the iron-
rich residue fi.om roasting has not been utilized. Massive pyrite 
that is low in copper and zinc occurs both as separate bodies 
and as low-grade parts of ore bodies that contain minable 
amounts of copper and zinc. In some mines the upper or lower 
part of a flat-lying massive sulfide ore body contains so little 
copper and zinc that it has been left in place. Ore bodies that 
contain minable amounts of copper and zinc are identical with 
low-grade pyritic bodies in other respects. Massive sulfide ore 
that contains a high percentage of zinc occurs mainly at the 
Mammoth mine, although zinc was recovered from parts of the 
Richmond ore body at Iron Mountain. 


Some disseminated copper ore occurs in the No. S mine ore 
body of the Iron Mountain mine and in the Balaklala mine 
beneath the massive sulfide ore bodies. This copper ore con-
sists of chalcopyrite and pyrite in about equal amounts as 
veinlets and disseminations in siliceous schistose rock; there 
is no gradation between the massive sulfide ore and the siliceous 
disseminated copper ore. 


Three main base-metal ore controls can be recognized in the 
copper-zinc district. These are stratigraphic control within 
the Balakiala rhyolite; structural control by folds and foliation; 
and feeder fissures along which the solutions ascended. 


A conjunction of the three types of ore controls was probably 
a prerequisite for the formation of a major ore body. 


The minable massive sulfide ore bodies that have thus far 
been found in the West Shasta district are at the same strati-
graphic horizon throughout the district, in the upper part of the 
middle unit of the Balakiala rhyolite. Ore occurs through a 
stratigraphic thickness of 600 feet in the Balaklala rhyolite at 
Iron Mountain, and it is possible that locally the favorable zone 
may have a greater thickness. The top of this zone is the base 
of the upper unit of the Balaklala rhyolite, which is composed 
of coarse-phenocryst rhyolite or tuff, but the lower limit is not 
marked by distinctive flows. The upper part of the middle unit 
is a group of discontinuous flows and lenticular beds of coarse 
and fine pyroclastic rocks. The heterogeneous nature of this 
material is such that the detailed stratigraphy at each mine is 
unique, yet the fact that this heterogeneous group is capped by 
a recognizable unit over most of the district makes it possible to 
locate the ore zone at one general horizon with a fair degree of 
certainty. Pyritization in this zone is much more widespread 
and continuous than the scattered distribution of knowii ore 
bodies would indicate. Many exploratory drill holes have dis-
closed heavily pyiitized rock in the favorable zone at con sider-
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able distances from known ore, and hidden ore bodies have been 
located by systematically drilling areas in the favorable zone. 


At some places the character of the rock that was replaced 
to form ore bodies can be determined; the favored host rock for 
ore bodies appears to be porphyritic rhyolite that has 2- to 
3-millimeter quartz phenocrysts, particularly where this rock is 
overlain by thinly bedded tuff or fine pyroclastic rocks. 


Individual ore bodies or groups of ore bodies tend to be con-
centrated on or near the axes of broad folds. The ore bodies 
were formed both in anticlines and in synclines, although those 
in synclines predominate if basin-shaped structures are in-
cluded with the synclines. Examples of ore bodies formed in 
synclines or basin-shaped warps are: te Richmond ore body 
of the Iron Mountain mine, ore bodies of the Balaklala and 
Shasta king mines, and probably the ore body of the Early 
Bird mine. The broad ore zone at the Mammoth mine is on 
an arch or dome-shaped structure, and at many places mineral-
ization favored the crests of small folds. The ore bodies at 
the Sutro and Keystone mines and the Old Mine ore body 
at Iron Mountain are probably on the flanks of folds. 


Beddingplane foliation and fracture cleavage had a consider-
able effect in localizing ore bodies. The intersection, of steep 
fracture cleavage with gently dipping bedding-plane folia-
tion has provided a shattered area with an impervious cal) that 
has localized some ore bodies. 


Some faults formed before mineralization and acted as 
channeiways for ore-bearing solutions. They generally cut the 
folds and the foliation at a considerable angle and influenced 
localization of ore bodies in certain parts of the folds. 


Many favorable areas where the ore zone has not been eroded 
remain to be explored, but other large areas can be eliminated 
for geologic reasons. Areas that are worthy of exploration are 
those within the main northeastward-trending mineral belt that 
contain the middle unit of the 1:a1ak1ala rhyolite; those that 
can be eliminated are areas in which the middle unit is missing 
because of erosion or because of original lenticularity and non-
deposition, and areas covered by a considerable thickness of 
younger sediments. 


The stratigraphic sequence is the principal feature used in 
delimiting areas in which new ore bodies may be found. In 
areas where the rocks of the middle unit have been eroded or 
were not deposited it appears most unlikely that prospecting 
would lead to the discovery of bodies of massive sulfide ore. 
The lateral controls that can be used for prospecting are much 
less definite, and although crests and troughs of folds are prob-
ably more favorable than the flanks of folds, the empirical 
method of testing the ore-bearing zone between known ore 
bodies, and testing for extensions of ore in known mines appears 
to be the most promising. Detailed mapping of folds, foliation, 
zones of hydrothermal alteration, and • possible feeder fissu ies 
would probably lead to more detailed controls for guiding 
exploration.


INTRODUCTION 


The Shasta copper-zinc district of northern Califor-
nia has yielded 54 percent of the copper produced in the 
State through 1946 (Eric, 1948, p. O2). The western 
pat of the district, which has produced Ost of the 
ore, is called the West Shasta Copper-zinc district and 
is the subject of this report. This base-metal mining 
district lies west, of the Sacramento River, in the foot-
hills of the Klamath Mountains that border the north-
west end of the Sacrimento Valley (fig. 1). 


379725-56-----2


'file district is the western part of the ore-bearing 


area formerly known as the Shasta copper belt, or in 
the older writings as a "copper arc." It was thought 
to be crescent-shaped and to extend entirely around 
tl'ie head of the Sacramento Valley with the convex 
sidle of the arc to the north. Recent studies have shown 


that the so-called copper arc consists of two districts 
at either end of the arc that have distinctly different 


geologic structures audi ore occurrences, andi that there 
is only sporadic and unconnected copper minerahza-
tion between the two ' districts. In recent publications 
(Kinkel and Albers, 1951; Kinkel and Hall, 1951) the 
two principal base-metal districts have been named the 
West Shasta copper-zinc dlistriCt and the East Shasta 
copper-zinc district. The 'West Shasta base-metal dis-
trict extends from the Iron Mountain: mine at the 
south to the Sutro mine at the north. The East Shasta 
base-metal district includes the area from the After-
thought and Donkey mines near the settlement of Ingot 
on U. S. Highway 299 east to the Bully I-Jill, Rising 
Star, and Copper City mines on the north side of the 
Pit River, 9 miles to the northwest. 


The location of the 'West Shasta copper-zinc district 
andi the principal base-metal mines are shown in figure 2. 
The area mapped includes the Igo, Whislytown, and 
Shasta Dam 7 1/2 -minute quadrangles, and approximate-
ly the southern two-thirds of the Behemotosh Moun-
tain quadrangle.. The northern part of the Beliemo-
tosh Mountam quadrangle was not mapped because 
it is remote from the mineral district and is underlain 
entirely by unmineralized rocks of the Bragdon forma-
tion. The mines are in a northeastward-trendmg area 
about 8 miles long and 2 miles wide in the Whiskytown, 
Shasta Dam, and Behem otosh Mountain quadrangles. 


The 'West Shasta copper-zinc district overlaps and in-
cludes several gold-producing districts, but this report 
dloes not include a separate description of them. These 
districts are described 'in; reports by Ferguson (1914, 
p. 22-79) and Averill (1)33, p. 5-73), and in many 
reports of the Caiifornia Division of Mines. 


Parth of the mapped area are ciossed by State and 
Federal highways, and the main line of the Southern 
Pacific Railroad is only a few miles east of tile mining 
district (fig. 1). Redding, Calif., 2½ miles south of 
tile Shasta Dam quadrangle (fig. 2), is the county 
seat of Shasta County, and is tile principal city at 


the head of the Sacramento Valley. In 1950 the popu-


lation was 10,734. Redding is at tile junction of tile 


n'lain north-south U. S. Highway 99, and tile east-


west U. S. Highway 299. Other small towns and settle-


ments in tile mapped area are Igo, Whiskytown (Schill-


ing), Summit City, Buckeye, and tile U. S. Bureau 


of Reclamation headquarters at Toyon. The old smel-
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geologic setting of the West Shasta copper-zinc district. 


ter town of Coram, on the Sacramento River, below 
Shasta Dam is now abandoned and the former town 
of Kennett above Shasta Dam is under water. 


In 1951 only the southernmost mines in the district—
the Iron Mountain mine and the Lone Star prospect—
were accessible by road. A branch line of the Southern 
Pacific Railroad was rerouted in 1950 to the west of the 
Sacramento River as far a-s Shasta Dam to provide 
rail service to the dam . and loading facilities for the 
ore from the Iron Mountain mine. 


The Iron Mountain mine, which was the only mine 
operating in the West Shasta district in 1952, can be 
reached by a surfaced road that b-ranches north from


U. S. Highway 299W about 3 miles west of Redding. 
The Lone Star prospect is accessible along a State For-
estService road either by way of the South Foik 
Mountain fire-lookout station, or along a dirt road that 
extends past the Iron Mountain mine. The old road 
from the former smelter town of Coiam, just below 
Shasta Dam, to the Balaklaia mine wa-s repaired in 
1951 so that it was possible to drive from Coram to the 
Balaklala mine; this is a steep one-way dirt road that 
washes out during the rainy season. The road from 
the Squaw Creek arm of Shasta Lake to the Uncle Sam 
and Clipper gold mines was passable in 1950 but is 
narrow and tortuous and parts of it are covered by wash 


and debris each pring. Other mines in the district 
are accessible Only on foot or with horses after ferrying 
across Shasta Lake.	 -	 - 


Private boat service is available on Shasta Lake, and 
the U. S. Bureau of Reclamation has at times supplied 
baige service to some of the mine owners. However, 
a road along the west side of Shasta Lake to make 
accessible the central and northein part of the mineral 
belt for renewed operations in the district was under 
construction in 1952.	 - 


CLIMATE AND VEGETATION 


Climate and vegetation vary greatly within short 


distances in the West Shasta district because of the 
difference in topography. The southeast edge of the 
mapped a-rea is at the end of the Sacramento Valley and 
has an altitude of 700-800 'feet, whereas the western 


and northwestern parts of the area are in the rugged 


K1.amath Mountains that reach an altitude of 5,189 feet 


at South Fork Mountain. Temperatures at lower alti-
tudes are high in the summer but moderate in the win-


ter. Daytime temperatures of 110°F are not unusual 


from June through September; higher temperatures 


have been recorded. A period of 10 days to 2 weeks of 


high temperature. in the summer is generally followed 


by a comparable period in wl'iich the daytime telnpera- - 
ture does not exceed 95°.	 - 


Table 1 gives data - on the temperature at Redding 
and at two localities in the mountainous area nearby; 


Mount Shasta City is 50 miles airline north of Redding 


at an altitude of 3,555 feet and Weaverville is 29 airline 


miles west of Redding at an altitude of 2,047 feet. The 
humidity at the head of the Sacramento Valley is very 


how in the summer. 


'Winter temperatures in the Sacramento Valley drop - 


several degrees below freezing a few nights of the year 


but ha-rd freezes that cause trouble with exposed water-


lines occur only at the higher altitudes. Winter tem-


peratures well above freezing ale the rule. -
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TABLE 1.-TefllperatUre and	 recipetation, Redding, Calif., and nearby localities 


[Data furnished through courtesy of E. L. Felton, U. S. Weather Bureau, 1952] 


Locality January February March April May June July August Segtem- October D- Annual 


Average temperature (°F) 


45.3 49.3 53.9 59.8 
46.4


66.8 
53.4


75.0 
60.6


82:0 
67.9


80.6 
66.4


74.0 
58.8


64.6 
51.2


54.3 
41.4


46.7 
34.8


62.7 
49.3 Redding---------------------------


---------------1\'Iount Shasta City
Weaverville------------------------


33.4 
37.4


36.8 
42.0


40.8' 
46.4 51.3 57.8 64.7 71.4 .	 70.0 63.1 54.5 44.4 38.3 53.4 


Average maximum temperature (°F) 


53.8 58.3 63.9 71.2 79.1 
68.2


88.0 
75.2


96.6 
84.8


95.4 
84.5


87.9 
75.9


76.8 
66.1


64.2 
52.7


55.2 
43.9


74.2 
62.6 Redding----------------------------


-----------------Mount Shasta City
\yea\'er\'flle


41.6 
47.2


46.6 
54.5


52.9 
61.3


59.2 
68.0 76.4 85.1 94.6 94.0 85.8 73.9 57.7 47.2 70.5 


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


-	 Average minimum temperature (°F) 


37.0 40.3 43.7 48.3 54.2 
38.7


61.3 
44.3


67.3 
49.0


65.5 
46.9


60.1 
41.9


52.5 
36.4


44.2 
30.0


38.4 
25.7


51.1 
35.6 Redcling---------------------------


Mount Shasta City---------------
Weaverville------------------------


24.5 
27.6


26.7 
29.6


29.4 
31.4


33.6 
34.9 39.2 44.2 48.1 45.7 40.3 34.8 31.1 29.3 36.4 


'AveraCe orecwitation (inches) 


Redding----------------------------7.19	 5.99	 4.96	 2.93	 1.83	 0.86	 0.11	 0.06	 0.67	 2.26	 4.06	 6.48	 37.40 


Mount Shasta City----------------6.07 	 5.29	 4.65	 2.65	 1.81	 .94	 .17	 .22	 .85	 2.46	 3.95	 5.52	 34.58 


\Veaverville-------------------------6.59 	 5.61	 3.99	 2.79	 1.50	 .82	 .13	 .12	 .59	 2.26	 4.89	 6.49	 35.78 


Volmers---------------------------10.74 	 11.85	 9.21	 4.97	 3.01	 1.88	 .23	 .14	 .65	 6.32	 6.35	 11.63	 66.98


The amount and type of precipitation also varies 


with the altitude and the season. Snow is Common 
above an altitude of 1,500 feet, and the higher moun-
tains in the district are snow covered most of the win-
ter. During some winters, snow falls at the valley 
level but seldom lasts moie than a few clays. Precip-
itation is rare even at higher altitudes from the middle 
of May until the middle of October. The average pre-
cipitation at Recicling and at nearby points is given in 
table 1. The weather station at Volmers (Delta) 24 
airline miles north of Redcling is an area of unusually 


high precipitation; several of these areas of high pre-
cipitation occur north and west of Redding. 


The lower parts of the area are covered by a growth 
of chaparral, including much rnanzanita (Aretosta-
phylos sp.) that locally is so dense as to be almost im-


penetrable. Digger pine (Pinus sabi ni ana) , ponderosa 


P'1 (Pinus ponclerosa), sugar pine (Pinus lamberti-
ana) and Douglas-fir (Pseudotsuga taxifolia) , Calif or-


nia black oak (Quercv1s kellogg,ii), canyon live oak 


(Quercus chrysoepis) and interior live oak (Quercus 
wislienii) grow in the clisti,'ict, but smelter smoke, clisas-


trous fires, and logging near the head of the valley 


have destroyed the natural balance of vegetation. Most 


of the lower slopes are subject to rapid erosion because 


of the loss of ground cover. 
The land at higher altitudes was originally heavily 


timbered with coniferous trees, but much of the best 


timber was cut for mining operations. Patches of good 


timber still remain and second-growth timber is com-


ing back -in some areas that were denuded by fire or


by logging, but in other areas a brush cover has in-


hibiteci second-growth timber. 


PHYSICAL FEATURES 


Most of the West Shasta district is in the Kiamath 
Mountains that border the Sacramento Valley. Part of 


the district is underlain by a cut surface and a construc-
tional surface consisting of gravel of the Red Bluff 
formation and is generally considered a part of the val-
ley. The two plilJcipal drainage systems are those of 
the Sacramento River and of Clear Creek. Through9ut 
most of the district these streams have cut deep canyons, 
although traces of older broad valleys remain at some 


laces. Tributaries to the main streams make a pattern 
of rugged youthful canyons separated by long spur 
ridges. The hillsides are steep; many slopes are near 
the angle of repose whereas others have not reached this 


sta.ge and have little or no soil or rock debris. 


The mountainous areas fall into three groups. A 
low foothill range east of Clear Creek, dominated by 


Mule Mountain at an altitude of 2,330 feet, lies on the 


west side of the Sacramento Valley in the Igo quad -


rangle. A second group, the high mountainous area 


west of Clear Creek, part of which is included in the 


Igo quadrangle, reaches an altitude of 6,962' feet at 


Bully Choop Mountain west of the mapped area. The 


mountains in the northern and western part of the dis-


trict comprise the third group. They are separated 


from the Mule Mountain range by the low divide be-


tween Whiskytown and Old Shasta and by several 


higher divides west of Whisktown. Rounded, sub-
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dued lanciforms predoniinate in the Mule Mountain 
range although the canyons are steep and V-shaped. 
The Shasta Bally range also contains many rounded 
iandforms; rugged topography is rare except in the 
V-shaped canyons. The topography in the mountain-
ous area in the north and northwestern part of the dis-
trict, on the other hand, is generally rugged except 
along thecrest of ridges. The rounded crest of these 
ridges, as seen from the valley, is deceptive a.nd conceals 
the fact that many of the slopes below the ridge are 
steeper than the angle of repose. 


PREVIOUS WORK AND ACKNOWLEDGMENTS 


: Many geologists have worked on the geology of 
Shasta County and the surrounding area, and without 
this background the work on this report would have 
been much more difficult. Some features of the geol-
ogy of the. Shasta County base-metal district were de-
scribeci in connection with the gold-mining activity, 
which started a few months after the discovery bf gold 
at Sutters Mill in El Dorado County, but no major 
study of the geology of the district, except for strati-
graphic studies by Smith (1894, p. 588-612) and 
Hershey (1901, p. 225-245), was made until Diller in 
1901-4 mapped the Redding quadrangle for the U. S. 
Geological Survey. The results of his work were pub-
lisheclin 19Q6 (Diller, 1906), and have been invaluable 
for all later work. 


The writers were continually impressed during the 
course of their field studies by Diller's accurate observa-
tions and his sound conclusions, which were based on a 
broad knowledge of the geology of northern California.. 
Diller's emphasis was on the structure and strati-
graphic sequence in the district; he gave only a cursory 
study to the base-metal mines that were at that time 
just beginning their main period of operation. The 
rapidly increasing importance of copper mining in the 
district in the early part of the century made it advisa-
b]e for the U. S. Geological Survey to continue its work 
here and to put more emphasis on mineral possibilities. 
In 1906-7 Graton (1909, p. 71-111) mapped areas 
around the principal mines in the Vest Shasta district 
in more detail and on larger scale topographic maps 
than were available to Diller. 


Ferguson (1914, p. 22-79) and Averill (1933, p. 3-
73) despribed the gold deposits of the district and 
added information on the general geology. Hinds 
(1933, p. 77-122) reported on the geOlogy of the dis-
trict and extended his geologic study to the west and 


northwest of the area covered by Dilier. During 1932-
34 G. F. Seager collected much information on the base-


metal mines of the district andi mapped arèas in the 


ceitral part of the West Shasta District. This infor-


mation is given in an unpublished report of the Cali-
fornia Division of Mines, 1934. 


This report is the result of a cooperative project 
with the State of California, Department of Natural 
Resources, Division of Mines. Field work by the senior 
writer was begun in November 1945. J. P. Albers was 
with the project from 1946 to 1949 when he left to 
begin geologic work in the East Shasta copper-zinc dis-
trict. W. E. Hall was a.ssigned to the project in 1949 and 
remained until the work was completed. The writers 
were assisted in the work by R. F. Johnson dur-
ing 1948-49 and by Juan Rossi and Victor Hollister 
in the summer of 1948. Field work was completed 
in 1951. A. R. Kinkel, Jr. and W. E. Hall prepared 
the report in 1951-52. 


The writers acknowledge their debt to the staffs of 
all the mining companies in the district. Access to all 
the information compiled by the mining companies as 
well a.s access to the mines was given to the writers, 
in adldhtion to many suggestions and discussions on the 
geology of the mines. Without this cooperation, the 
present study would haye been impossible. B. T. 
Walker and W. J. Walker proviled data on the Shasta 
King mine as well as production data on some of the 
other mines in the district and they engaged in many 
stimulating dhscussions of the geology in the field with 
the writers. Data were obtained from geologists of the 
Coronado Copper and Zinc Co., particularly on sam-
pling and mine mapping that was dlone in 1948 by the 
West Shasta Exploration Co., a subsidiary of the Coro-
nado Copper and Zinc Co. Maps of all the mines 


owned! by the United States Smelting Refining and Mm-


mg Co., as well as production and assay data, and much 


geologic information, were furnished by that company. 


B. N. Hunt of the United States Smelting Refining and 


Mining Co. contributed information on the geology of 


the Mammoth tnine. W. A. Kerr, owner of the mines 


that were formerly owned by the Balakiala Consolidated 


Copper Co., ipade data available on the Balaklala 
and! Early Birdi mines, and the Balaklala Angle Station 


gossa.n. Much use has been made of unpublished ma-


terial collected by G. F. Seager in 1934 on the mines of 


the district. Some data available to him at that time 
were not available at a later date, and his compilation of 


information on the Bala.kiala mine was particularly 
useful.	 . 


The writers wish to thank the staff of the Iron Moun-


tam mine of the Mountain Copper Co., Ltd. for many 


courtesies and for aid in compiling the records of the 


operation of that mine for the past 50 years. Much 


detailed information on the mine, was furnished by 


'C. W. McClung, T. P. Bagley, and B. K. McCallum.
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Particular credit is due 0. H. Hershey 1 for informa-


tion on the geology of the underground workings at the 
Iron Mountain mine. Hershey collected information 
as a consulting geologist for rnan years at Iron Moun-
tain during the earlier years of the mine's operation, 


and his unpublished reports and drill logs were used in 
the writers' study of the Iron Mountain mine. 


Most of the ore bodies of the district were inaccessi-


ble at the time of the study, and had been so for many 
years. The cooperation and interest of the mining 
companies in compiling all records that were still avail-
able so that a complete picture of the metallization of 


the district could be had has aided the writers greatly. 


GEOLOGIC FORMATIONS 


The formations in the West Shasta copper-zinc dis-
trict range in age from Devonian(?) to Recent (p1. 1). 
The oldest formation exposed is the Copley greenstone 
of probable Middle Devonian age. It is composed of 
intercalated volcanic flows, 'pillow lavas, volcanic 
breccias and tuffs, most of which are intermediate or 
basic in composition, and minor, thin, lenticular beds 
of tuff and shale. The formation is at least 3,700 feet 
thick, but the base is not exposed in the mapped area. 
Lack of a distinctive horizon marker in the greenstone 
and the destruction of primary features by metamor-


phism makes it impossible to estimate thickness in most 
parts of the district. 


The Balaklala rhyolite is a group of light-colored 
soda-rich ihyolitic flows: and pyroclastic rocks that 
overlie the Copley greenstone conformably. Pyroclas-
tic rocks make up about one-fourth of the formation. 
The Balakiala rhyolite formed as a broad elongate 
volcanic dome, extruded from many vents; the forma-
tion is much less extensive laterally than the Copley 
greenstone. Non porphyritic rhyolite and porphyritic 
rhyolite containing phenociysts of qurtz and piag.io-
clase are lithologic subdivisions; the porphyritic rhyo-
lite is further subdivided into flows that contain small 
phenocrysts and those that contain large phenocrysts. 
It is possible to map a stratigraphic sequence in the 
Balaklala ihyolite by using these lithologic subdivisions 
along with bedded pyroclastic rocks. All the known 
base-metal ore bodies of the West Shasta district , are in 


the Balaklaia. rhyolite. 
Two features on. the geologic maps require explana-


tion. One is the inclusion of all rhyolitic rocks with 
the Balakiala rhyolite, whether they aie intrusive or 
extrusive masses; the other is the subdivision of the 
Balakiala ihyolite on a lithologic rather than on a 


stiatigraphic basis. 


• 1 Hershey, 0. IL, Private reports prepared for the Mountain Copper 


Co., Ltd.


On the areal geologic map and on most of the geologic 


maps . of mine areas, intrusive rhyolite is not distin-


, guished frpm extrusive rhyolite. Subdivisions of the 
Balaklala rhyolite that can be mapped ale based on 
lithologic' differences rather than on a stratigraphic 
succession. • Nevertheless in spite of local recurrence 


of 1.ithologic types, these .subdivisions fall into a Se-


quence sufficiently common and distinctive to be referred 
to as the lower, middle, and upper units of the Balakiala 
rhyolite. All rhyolitic roc1s, whether they are the 
rhyolitic flows of the Balakiala or rhyolitiè rocks of 
the Ba] akial a type in the underlying Copley greenstone, 
are shown as Balaklala rhyolite. Although the rhyo-
litic rocks are easily distinguished at most places from 


the mafic rocks of the Copley greenstone, the mode of 
emplacement of the rhyolitic rocks is not everywhere 
evident. Unless pyioclastic material is ptesent, or un-
less the rocks are excepti.oraliy well exposed, it is com-
monly impossible in the field to determine whether a 
particular sheet of rhyolite was intrUdled into the Cop-
ley greenstone as a dike or a sill, whether the sheet of 
rhyolite represents an early flow of rhyolitic material 
in the Copley, or whether the rhyolite is a flow that 
overlies the Copley and is part of the Balald ala rhyolite. 
For. this reason, all the rhyolitic material i.s given the 


symbol for Balakiala rhyolite. 
The Balakiala rhyolite is subdivided irto lithologic 


tpes even though three stratigraphic units are recog-


nized in the Balakiala, because the determination of 
stratigraphic units is impossible outside the central 
part of the district where all the units are present. The 
Balakiala rhyolite is a volcanic pile that commonly con-
tains many lithologic types at one general horizon; the 
repetition of lithologic types from the same vent and 
repetitlon causedl by overlapping flows andi pyroclastic 
material from different vents, and the lenticular nature 
of the volcanic units 'make it impossible to deter-
mine the stratigraphic position of an individual flow or 
pyroclastic bed without taking the sequence into 
consideration. 


The Kennett formation, which is composed of black 
cherty shale, tuff, afldl limestone, conformably overlies 
the Balaklala rhyolite where the latter rock was depos-
ited. The Kennett overlies Cpley greenstone locally 
where no Balaklala is present. It was dated by Schuch-
art as Middle Devonian in age (Diller, 1906, p. 2) on 
he basis of abundant fossils collected from tile lime-


stone. Tile greatest thickness of Kennett formation is 


in Backbone Creek in tile northern pait of tile West 


Shasta distiict where Diller measured a section that 


was 865 feet thick. However, tile actual thickness is 


less, as tile beds ire repeated by faulting in the area 


where tile section was measured.
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The Bragdon formation, which is dated as Mississip-
pian in age by Dilier (1906, P. 3), rests upon the 
Kennett formation and shows no evidence of a major 
unconformity in the West Shasta district. 1-lowever, 
outside this district warping uplifted the Kennett, and 
in these areas of uplift an erosional unconformity is 
present between the Kennett and the Bragclon forma-
tions. The Bragdon is predominait1y shale but con-
tains conglomerate and sandstone. North of Backbone 
Creek shale and conglomerate of the Bragclon form a-
tion is 3,500 feet thick where mappel by the writers, 
but this represents only the lower part of the forma 
tion, which continues north of the mappecl area for 
about 11 miles. The Bragdon formation may be 6,000 
feet thick in the Redding 30-minute quadrangle, c-
cording to Diller (1906, p. 3). 


Two large plutons intrude the layered, rocks of the 
district. The older pluton is the Mule Mountain stock 
consisting largely of albite granite, which intrudes the 
Copley greenstone and the IBalaklala rhyolite. rfhis 
stock was intruded as an elongate body the shape of 
which was determined by structures formed in the 
enclosing rocks by the Nevadan orogeny. It is syntec-
tonic but later movements have locally sheared the al-
bite gram.te near its margins. rfhe younger pluton is 
the Shasta Bally batholith composed of a biotite-quartz 


cliorite. This younger pluton intrudes the Copley 
greenstone, the Bragdon formation, and the aibite 
granite in the West Shasta district. 'fhe bioti.te-quai.'tz 


diorite is dated by 1-linds (1934, P. 182-192) as Late 


Jurassic in age. It is oveilain outside the mapped area 


nonconformably by strata that belong to the Paskenta 


tnd 1-lorsetown formations of Early Cretaceous age. 


The albite-granite pluton was named the Mule Moun-


tain stock by Hinds (1933, p. 105) and the biotite-


quartz didrite piuton was named the Shasta. B ally 


batholith by the same author. 
1-lypabyssal intrusive rocks include dikes and sills 


of diabase, an clesite porphyry, lamprophyre, hornbiencl-


ite, cliorite porphyry, clacite porphyry, quartz latite 


porphyry, and porphyritic ihyolite. The porphyritic 


rhyolite dikes are pre-Mississippian in age as they do 


not intrude the Bragdon formation; some were probably 


feeders for the Balaklala rhyolite flows. Dikes other 


an the rhyolite cut the Bragdon formation and are 


st-Mississippian in age. 


Cemented gravels of the Chico formation of Late 


.etaceus age and of the Red Bluff formation of 


,eistocene age unconform ably overlie the Copley 


eenstone in the southeast corner of the Shasta Dam 


.d Igo quadrangles. The geologic column in the West 


msta copper-zinc district is shown in figure 3.


Age Formation Uthologc 
description


Thickness 
(in feet 


Alluvium, surface mantle, 
Recent landslide deposits, 0-150 


gravel 


Pleistocene 0-100 ____________ ________________ 


Cretaceoua Chico formation Sandstone, shale, 0-200 


Hornblendite, lampro hyre 
Hypabyssal diorite, dacite, porpfyry, 


Late Jurassic intrusive quartz latite porphyry, 
andesite porphyry; 


or Cretsceoua diabase 
Shasta Bally Biotite-quarts 


batholith diorite 
Juraasic(?) Mule Mountain stock Albite granite 


Mississippian Brsgdon formation Shale, 1sandstone,
____________ 


3500+ 


Kennett formation 1ei 0-400 


Middle Devonian Porphyritic and non; 
Balaklala rhyolite 0-3500(?) 


Greenstone, keratophyre, 
Middle Devonian(?) Copley greenstone meta-andesite, pyroclas. 3700+ 


_________________ ____________________ tic_rocks,_metagabbro ____________


FIGURE 3.—Geologic column in the West Shasta copper-zinc district, 
Shasta County, Calif. 


The Paleozoic rocks in the West Shasta copper-zinc 
district ale foldiedi into a broad arch that contains many 
small folds audi forms a broad, low antic].inori.um. The 
axis of the anticlinorium trendis N. 15° E. i.n the central 
pait of the mineral belt and passes through Iron Moun-
tain and Behemotosh Mountain (1)1. 1). Beds on the 


flanks of this foidi generally dip at angles of 20°-30°, but 
locally they may be vertical; beds in the central part of 
the district general].y dlip at low angles. The broad 


arch has a gentle culmination in the central part of the 
mining district at the Uncle Sam mine; in the northern 
part pf the district, north of the Mammoth mine, this 
structure plunges gently to the north. The arch is 
broken by many faults andi at the south end by intru-
sive masses. Two sets 'of faults ale PIomment; one 
set strikes N. 20°-45° W., and the other strikes N. 600 
80° E. Both vertical and horizontal movements are 
recognizedi; in nearly all the faults the north block is 
downthrown.


COPLEY GREENSTONE 


DISTRIBUTION 


The Copley greenstone is the basement rock in the 
West Shasta copper-zinc district andi is the most exten-
siviy exposed formation. It was originally called 
Copley meta-andesite by Diller but the name was 
changed to Copley greenstone by Kinkel and Albrs 
(1951) because the latter name is more expressive of the 
lithology. The principal areas Undleriam by this f or-
mation are in the Shasta Dm quadrangle, of which 70 


percent is underlain by Copley, audi in the Igo and 


Whiskytown quadrangles, where the Copley greenstone 


is. exposed in a bei.t 9 miles long striking N. 100 W. 
between the albite granite and the b:iotitequartz thorite 


plutons. Windows of Copley greeiistone are also. ex 


posed through the overlying Balaklala rhyolite in deep 
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canyons that cut through the mining district. It im-
mediately underlies the Bragdon formation in part of 
the Whiskytown quadrangte, and is brought to the sur-
face by a hi.rge fault in the northwest quarter of that 
qutdrangle. 


Although the structure of the copper-zinc district is 
that of a broad low arch with its axis through the heart 
of the mining district, the younger Balakiala rhyolite 
crops out mainly along the crest of the arch and the 
older Copl.ey greenstone crops out as parallel bands on 
the flanks of the arch. This apparent anomaly is 
caused by thrugged topography, the pinching out of 
therhyolite toward the flanks of the arch, and by fault-
ing. The Baiakia.la rhyolite, which is thick at the crest 
of the arch and is thin on the flanks, forms the crests of 
the rugged hills in the mining district whereas the 
greenstone forms the lowlands of broad rolling hills. 


THICKNESS AND RELATIONSHIP TO OTHER ROCKS 


Partial sections of the Copley greenstone have been 
measured by Louderback (1928, p. 56-59) and by Hinds 
(1933, i. 87). Louderback measured a partial section, 
now flooded, near Kennett that showed a thickness of 
2,000 feet; 1-linds measured two sections: one , on Stacy 
Creek measured 1,200 feet, and the other on Shirttail 
Peak measured 1,500 feet. The writers measured a 
partial section of Copley, 3,700 feet thick, in Modesty 
Gulch in the W'hiskytown quadrangle. 


The Copley greenstone may b 6,000 feet thick in the 
belt that is expsecl between the albite granite and the 
biotite-quartz diorite plutons in the Igo quadrangle. 
The b•iotite-quartz diorite intrudes the Copley in the 
southwestern part of the Igo quadrangle, and here it 
has metamorphosed part of the Copley to hornblende 
schist, amphibolite, and migmatite. The foliation has 
a uniform N. 30° W. strike and dips 60° NE. in this 
belt and except for local transgressions is parallel to the 
biotite-quartz diorite contact. This foliation may also 
be prallel to bedding, although in most places in this 
bel.t bedding in the Copley is obscure. The only defi-
nite bedding is near Brandy and Boulder Creeks where 


a few shaly tuff beds were seen to be conformabl to 
foliation. If the foliation is parallel to bedding in 


most of the belt, a section f Copley 6,000 feet thick is 
exposed. However, much of the banding is caused by 


metamorphic differentiation by solutions traveling 
along planes of foliation tnd it may or may not be 
parallel to bedding. 


The Copley greenstone is overlain by Balakiala rhyo-


lite and has a gradational contact with the Balakiala. 
A pyroclastic layer ranging from a thin bed to as much 
as 150 feet in thickness is present at many places at or 


near the top of the Copley. The pyroclastic layer con-


tains rounded fragments of B alaklala-type nonpor-


phyritic and porphyritic rhyolite in a tuffaceous, 
andesitic matrix. It is conformable with the overlying 
Balaklala rhyolite. 


A few thin bands of Copley-type greenstone flows 
and pyroclastic rocks are interbedded in the lower 200 
to 300 feet of the Balaklala rhyolite. They indicate 
that eruption of rocks of intermediate composition con-
tinued sporadically after eruption of l3alaklala rhyo-


lite started and they ar ega.rded as part of the 
Balakiala rhyolite. 


The Copley greenstone is cut by n-iany intrusive 
bodies'. The Mule Mountain stock intrudes the Copley 
in the eastern part of the Igo quadrangle and in the 
southern parts of the W'hiskytown and Shasta Darn 
quadrangles, and the Shasta Bally batholith intrudes 
the Copley iii the western third of the Igo quadirangle. 
The Copley is also cut by many dikes and sills of non-
porphyritic and porphyritic rhyolite. Some of these 
dikes and sills were feeders for the Balakla].a rhyolite 
flows and pyroclastic material. Others, consisting of 
sugary, aplitic rhyolite may be related to the stock of 
albite granite. The best exposures of these dikes are in 
the western part of the Shasta Dam quadrangle, on 
Copley Mountain, and in Spring Creek. Dikes of horn-
biendite, diabase, diorite porphyry, dacite porphyry, 
quartz latite porphyry, andl I a.mprophyre also cut the 
Copley greenstone. 


GENERAL DESCRIPTION 


The Copley greenstone consists of interlayered vol-
canic flows, tuffs, agglomerate, and a few thin layers of 
tuffaceous shale and black shale of small areal extent. 
No distinctive horizon marker was recognized in the 
Copley, and the stratigraphic units are extremely len-
ticular. The lower and middle parts of the exposed 
section of Copley consist predominantly of fine-grai ned 
chioritic lava flows and tuff beds of keratophyiic corn-
ppsition, andi some shale. The upper part is composedl 
largely of amygdaloidal pillow lava, fine to coarse pyro-
clastic material, and diabase. The top of the Copley 


consists of extensive but not continuous volcanic breccia 
as much as 150 feet thick, which generally is too thin to 
be shown on the quadrangle maps. 


The Copley is strongly metamorphosed by the Shasta 
Bally batholith in the western part of the Igo quad-
rangle and is progressively less metamorphosed ea 
ward away from the bathôlith. In the western part 
the quadrangle, near the contact with the Shasta Ba 
batholith, the Copley is alterd by contact metam 
phism to amphibolite, epidote amphibolite, andi hoi 


blende gneiss and migmatite for as much as 4,000 f 


from the contact. In some areas the Copley is stron 


foliated, but in others it is massive; it is altered
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chlorite-quartz-albite-epiclote rock (green schist facies 
of Eskola) and few original minerals are preserved in 
the recrystallized rocks. 1{ovever, megascopic tex-
tures are preserved except in the metamorphic zone 
along the Shasta Bally batholith, or where the Copley 
is foliated. East of the Sacramento River in the east-
ern part of the mapped area the rocks are much less 
foliated and altered. 


The Copley is composed of keratophyre, spilite, and 
albite diabase, and some ineta-anclesite and theta-gab-
bro. In the field it was not possible to differentiate be-
tween these petrographically different types of rocks, 
and they were mapped on megascopicafly recognizable 
types such as greenstone flows, pillow lava, amygclaloi-
•d al greenstone, greenstone tu if, or coarser pyioclastic 
material. Nearly all these rocks are of keratophyric 
composition, however, except for a small amount of 


spilite and albite di abase. Meta-anclesite, which cannot 
be differentiated in the field from keratophyre or spilite, 
Crops out only in the eastern part of the area in the 


Shasta Darn quadrangle. The lithologic types are de-
scribed, but the petrographic description is given sepa-
rately because of the difficulty. of correlating the two 
in the field.


LITHOLOGIC DESCRIPTION 


Fine-grained ehioTitie lava and tuff.—The lower and 
middle parts of the Copley are mainly light to clark-
green, fine-graineci lava and tuif of keratophyric corn-
positlon. Some flows are finely porphyritic and include 
phenocrysts of plagioclase, or chlorite pseudomorphic 


after hornbiencle, in an aphanitc, greenish groundmass. 
In the western part. of the district mñch of the fine-
graineci Copley is massive and hard due to metamor-
phism by the Shasta Baily batholith and to a lesser 
degree by the Mule Mountain stock. The Copley is 
softer and more chloritic and is foliated in the central 
part of the district and in the western part of the Shasta 
Dam quadrangle. Locally the fine-grained Copley, es-
pecially fine tuifaceous material, is schistose; foliation is 
emphasized by weathering, and road cuts commonly ex-
pose hard,'massive lava under a few feet of soft chlo-
ritic, schistose greenstone. 


Amygdaloidai greenstones are abundant locally. The 
amygdules have smooth, rounded outlines, and rarely 
show evidence of stretching. Most of the amygdules 
a.re 4-5 millimeters in dhirnetei, although some are as 
much as 2'/2 centimeters in diameter. Quartz, calcite, 
chlorite, epidote, clinozoisite, aibite, and zeolites are 
common vesicle fillings. Calcite is commonly removed 
from calcite-filled amygdules by weathering leaving a 
vesicular rock. 


Pillow lavas.—Piliow lavas are abundant in the upper 


1,000 feet of the Copley, and in most places they are


associated with volcanic breccia. Three varieties of 
pillow lavas occur in the district. One variety in 
Modesty Gulch in the WThiskytown quadrangle has pil-
lows that average 2 feet in diameter. A cross section 
of an individual l)illow shows a dense light-green core 
about 20 inches in diameter surrounded by a rim of 


darker green amygdaloida.1 lava a few inches thick. 
The amygdules are about a quarter inch in diameter and 
. are filled with quartz or chlorite. Pillows of this 
variety are in a layer about 20 feet thick, which is under-
lain by about 200 feet of dark-green lava that weathers 
into rounded forms 1-2 feet in diameter that have no 
apparent intenil structure. 


In the second variety of pillow lava, also in Modesty 
Gulch, the cores of the pillows are light colored and 
siliceous andi almost without exception contain much 
white vein quartz. The average major axis of the ellip-
tical pillow cores is about 18 inches; the minor axis is 
about 8 inches. The cores are surroundledi by a rim of 
variolite 2-3 inches thick. The vaiiolite has rounded 
white spots, 2-3 millimeters in diameter, which make 
up 75 percent of the material of the rim, in a clark-green 
chioritic matrix. This pillow layer is about 100 feet 
thick in Modesty Gulch, where it was traced for more 
than a mile. 


A third variety of pillow lava is exposed in Boulder 
Creek north of the I-Iornet mine at Iron Mountain. 
The pl1ows average 3 feet in diameter and have harp-
edged rims about 1 foot thick. The rims are a. lighter 
shade of green than the centers and are slightly ainygda-
loidal. 


Coarse volcanic breccia.—The areas of pyroclastic 
material shown on the geologic map do not have sharp 
boundaries at many places and contain smaller irregu-
lar areas of nonpyroclastic material. The map shows 
the principal areas that contain much pyroclastic mate-
terial, but many small areas throughout the Copley in 
addition to those shown contain pyroclastic rocks. 
However, large bodies of greenstone do nOt contaiii 
pyroclastic material and for this reason an attempt has 
been made to differentiate these bodies from areas that 
are composed predominantly of pyroclastic material. 
Most of the coarse pyroclastic material lies in the upper 
part of the Copley greenstone. The volcanic breccia 
consists largely of a mixture of bombs, lapilli, irregu -
lar-shaped fragments, and ropy material in a greenish, 


apha.nitic matrix having the same general appearance 


as the rock that forms the fragments. The bombs and 


fragments rarely are more than 6 inches in diameter 


and average about 4 inches. All gradations are pres-


ent between ropy lava, lava with a few bombs and frag-


ments, and pyroclastic layers composed almost entirely 
of bombs an! fragments.


I'
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Fic uui 4.—Volcanic breccia near the top of Copley greeristoiie in
Grizzly Gulch in the Whiskytowii quadra ugle.
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The bombs in the pyroclastic layers are commonly 
well rounded and are of slightl.y dhferent color than the 
matrix (fig. 4). Some angular fragments as well as 


bombs in volcanic breccia have light-colored rims 
suggesting that the rims may have resulted from reac-
tioris between the fiagment and the matrix or from 


fumarolic action. 
A distinctive volcanIc breccia is exposed at many 


places at the top of the Copley, and forms a transition 
between Copley gieenstone and Bal akl.aia rhyolite. 
This breccia contains rounded, I ight-coloreci fragments, 
generally 3-4 inches in diameter but iocaii.y as much as 
1 foot in diameter, in a green chloritic matrix. Some 
fragments are Po1PilYIitIc and nonpoliJhyiI tic rhyo-
lite; others which may be sii icifled greenstone, are light. 
colored and have abundant quartz amygcluies and 
chlorite flecks. This breccia is as much as 150 feet 
thick, and is well exposed in th head of Modesty Gulch 
south of Maci Mule Mountain but it is present at many 
other localities in the transition zone along the Copley-


B al aki ala contact. 


Shale and shaly tuff.—Becls of shale ale interbedcleci 
in the Copley greenstone east of the Old Diggings dis-
trict in the Shasta Dam quadrangle; they are exposed 
in road cuts along the road to the Walker gold mine 
and north and south of the road. Some are black or 
gray siliceous shale that closely resembles the siliceous 
shale of the Kennett formation. These shale beds are 
interlayereci with thin beds of tan sandy shale, shaly 
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tuff, and C.opley-type flows. A similar series of inter-
bedded siliceous, cherty shale and greenstone crops out 
in the canyon of the Sacramento River outside the map 
area about 1 1/2 miles west of Redding (fig. 5). These 
shale beds may be a continuation of the shale near the 
Walker miie. In some areas rhyolitic tuff and shale 
occur together in the Copley as in Brandy Cteek and 
east of Coram. 


A few thin beds of shaly tuff and black shale are 
exposed in road cuts on the logging roads near the heacl 
of Brandy Creek .añd in the canyon of Boulder Creek 
in the Igo quadrangle. Also, some of the strongly 
sheared rocks in the Copley probably are shaly tuff as 
they are associated with volcanic breccia. 1-lowever, 
they are so altered that it is difficult to be certain of 
their original character. 


PETROGRAPHIC DESCRIPTION 


Keratop/tyres.—Most of the Copley greenstone is 
keratophyre. The keratophyres are greenish, apha-
nitic rocks that commonly are foliated and chioritizeci 
and locally are schistose. Some are sUi.cified and are 
difficult to distinguish megascopically from Baiaklala 
rhyolite. Although many of the primary structures 
and textures are destroyed, pyroclastic, amygdaloidal, 
and pillow structures, and pilotaxitic, porphyritic, and 
variolitic textures have been recognized where the rocks 
are not foliated. 


Most of the keratophyrs have a pilotaxitic texture 
and are composed of aibite or sodic oligociase, chlorite, 
secondary quartz, zoisite, clinozoisite, epidote, montmo-
rillonite, green biotite, leucoxene, andi small amounts of 
calcite, relict hornblendle, apatite, andi opaque minerals. 
Plagioclase, chlorite, and secondary silica commonly 
constitute more than 90 percent of the rock. The 
piagiociase is mostly cloudy owing to inclusions of 
chlorite and in places epidote or zoisite, nd it may be 
either massive or lath shaped. It ranges in composi-
tion from Ab 07An 3 to Ab78An22. 


Mafic minerals mci u die chlorite, epidote, clinozoisite, 


zoisite, and relict hornbiende. Horniende is largely 


altered to chlorite and epidlote, and only rarely is relict 


primary hornbiendle present. Chlorite is the predomi-


nant mafic mineral; it occurs as pseudlomorphs after 
h ornbieridle, a.s tiny flakes dlissemi nated through plagio-


clase, as irregular patches and veinlets through the 


matrix, and as filling of amygdluies. The chlorite has 


negative elongation and the indices of refraction are: 
a 1.617 and n-= 1.622; it probably is prochiorite. 


Epidote, clinozoisite, and zoisite are pisent as tiny in-


clusions in piagioclase and as fillings in some amyg-


dules. They occur in quantities sufficient to account 


for an original pia.glociase only slightly more calcic


than the albite now present. Veinlets of qiartz are 
common. 


Amygdaioidlal structures are common in the kerato-
phyres (fig. 6).. Tile amygdules are quartz, chlorite, 
epidote, calcite, zoisite, albite, and zeolites listed in ap-


FJauR1 6.—Photornicrograph of amygclaloidal keratophyre. Ground-
mass composed of laths of albite (AbAn10 ) with interstitial chlorite 
and minor eipdote. Amygdule filling (a) is calcite and minor epidote 
and quartz. Crossed ilicois, X 20. 


proximately decreasing order of abundance. Most of 


the amygdules are 2 to 3 millimeters in diameter and 
are spherical or ellipsoidal. Some quartz amygduies 
are as much as 2.5 centimeters in diameter. Although 
distorted amygdules have been recognized in tile west-
ein part of tile dhstrict, most amygduies show no evi-
dence of distortion. 


Some of the keratophyres have a variolitic texture 
(fig. 7) insteadi of tile more common Pilotaxitic texture. 
Tile varioimtes are conspicuous megascop.ically on a 
weathered surf aCe andi stand out as round white spots 
1 to 2 millimeters in diameter in a dark-green chioritic 
matrix. Some pillow structures have rims of variolite. 
The variolites are madle up of radial growth of un -


twinned plagiociase that ranges in composition from 
Ab92An 8 to Ab85An15 and contain 5-10 percent tiny 
dlisseminatedl grains of quartz and a little chlorite andi 
zoisite. '\Tariolitic growths constitute as much as 75 


percent of the rock, and the rest is mainly interstitial 
chlorite.
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FIGURE 7.-Photomicrograp.h of Copley greenstone showing variolitic 
texture. Váriolites are sodic oligoclase surrounded by chlorite. 
Crossed nicole, X 14.


occurs iii the groundmass, but most of it i altered to 


epidote and chlorite. 
Composition of the spilite is given in table 2. Analy-


ses of spilite from Oregon and California and a com-
puteci ariaiysis of average spilite as given by N. Sun-


dius are listed for comparlsOn. 
The plite from Shasta County contains more alu-


mina and magnesia and less ferrous iron than the aver-


age spilite. as listed by Sundius. 


TABLE 2.-Ultenvical analyses of spilite 
Samples: 1. From sec. 22, T. 33 N., R. 5 W., 1 mile outh of Shasta Dam, Calif. 


Analyst, R. N Eccher. 2. From NE3-i sec. 35, T. 7 S., R. 42 E., Baker quadrangle, 
Oregon.' Analyst, J. F. Fairchild. 3. Average spilite according to N. Sundius.2 


-1 


Spzlzte.-Spiiite comprises only a small percentage of 
the Copley. Spilite that crops out on Vista Point in 
'sec. '22, T. 33 N., B. 5 N., 1 mile south of Shasta Dam 
is a hard light-green aphanitic rock containing quartz-
filled amygdules. The rock is finely porphyntic and 
has a few unaltered phenocrysts of augite and piagio-. 
cia e in an aphanitic groundmass. The phnocrysts 


range from 1-2 millimeters in diameter. 
Under the microscope the spilite is seen to be com-


posed of phenocrysts of albite, augite, olivine, and 


epiclote in a fine-grainecl holocrystailine groundmass 
made up of albite, augite, epidote, hornblencle, and 
chlorite. Albite phenocrysts are- clear unzoned crystals 
as much as 0.75 millimeter long and are twinned ac-
cording to Carlsbad and aibite twin laws. They have 


a composition of Ab 3An,. Euhedral augite pheno-


crysts as much as 2 millimeters in diameter comprise 
about 5 percent of the rock. Some augite crystals are 
unaltered, whereas otheis are partly altered to e.pidote 


and chlorite. A few unaltered olivine phenocrysts are 


pesent, but most of the olivine is partly altered to 


chlorite. 
The grouiidmass has a pilotaxitic texture, and is com-


posed predominantly of albite, augite, and epidote. The 


albite laths in the. groundmass are clear and unaltered 


and have sharp albite twinning. Some unaltered augite


Analysis 8 (Gilluly, 1935, p. 234). 
2 Sundius, N. (1930). 


The spilite differs from the keratophyres in showing 


more of a basaltic character. rfl1e spilite has relict 


olivine and a.ugite and contains abundant epidote, 
whereas hornbl.ende is the only relict mineral in the 
keratophyrs, which are composed predoimnantl y of 


albite and chlorite and contain very little epidlote. 


Meta-a'ndesi'te.--The meta- andesites are hard, dark 


green to greenish-gray aphanitic rocks that commonly 
are finely porphyritic. The phenocrysts are mostly 
plagoc1a-se but some a.re relict hornblende and augite. 
Amygdaloidai structures are common. Locally shear-
ing is intense and the rock is altered to chlorite schist. 


The meta-andesite is composed of piagioclase, chlo-
rite, epidote, clinozoisite, augite, hornblende, montmo-
rilionite and some quartz a-nd accessory opaque min-
erals. It has a pilotaxitic texture (fig. 8). Plagio-


clase, epidlote, clinozoisite, and chlorite commonly make 
up 90 percent or more of the rock. However, as much 
as 30 percent augite and horribiende are present in the 


least metamorphosed andesite. Augite commonly oc-


curs as corroded relicts in epidote and clinozoisite, but 


may also be found a-s tiny euhedral phenocrysts. Green 


hornblende laths are also present in the least altered 


andesites, b-ut they are replaced by chlorite and epidote 


in the meta-andesites.
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FIGURFJ S.—Photomicrograpli of meta-anclesite of the Copley gi'eenstone 
with. pilotaxitic texture. Rock is composed of plagioclase laths 
(Ab71Aii 20 ) with interstitial chlorite, epidote, and inagnetite. Crossed 
nicols, x 14. 


Plagioclase typically makes a feited texture of lath-
shaped crystals. In a single thin section plagioclase 
ranges in composition from albite to a.iiclesine. Clear 
plagioclase laths with sharp aibite twin lines are ande-
sine; in laths. of oligoclase composition slight saussu-
ritic alteration has occurred, and tiny epidote and zoisite 
inclusions ale present. Aibite that locally replaces the 
original a.ndesine is very cloudy and is massive and 
untwimiecl and has negative relief. 
• In the field it is impossible to separate the kerato-
phyres from meta-andesite. Texturally the two rocks 
are similar, but differences can be recdnized under the 
microscope. Whereas chlorite is the predominant mafic 
mineral in the keratophyres, the predominant mafic 
minerals in the meta-andesite are epiclote and clino-
zoisite, which replace augite and hornblencle and are 
present as inclusions in plagioclase that has saussuritic 
alteration. The spilite is distinguished from the meta-
andesite by its many unaltered phenocrysts of augite, 
albite, and olivine iii a groundmass of aibite, augite, 
and epidote. Mucll of tile albite is in clear euhedral 
laths. Tile composition of tile plag.ociase ill tile meta-
andesite ranges from aibite to andesine; tile aibite vas 
formed by saussuritic alteration. Tile meta- andesites 
have about tile same mmeralogic character as the spilite, 
although spilite contains relict olivine henocrysts,


aild meta-andesite in • contrast, has relict hornblende 
1)ilenocrysts. 


Diaba,e and albite diabase.—Localiy diabase and 
albite diabase are present in tile Copley greenstone, 
probab].y as sills audi dikes. They are hard dark-green, 
fine-gra.ined rocks composed of plagioclase, horn'o]ende, 
augite, ciliorite, epidote, calcite, audi . some quartz, apa-
tite, and magnetite. Some of tile diabase is porphy-


, ritic (fig. 9) , and tile texture is O 1)llitic where tile rock 
is unalteredi.	 . 


All tile diabase is alteredi to some extent, andi pait of 
it is completely altered to se'condary minerals. Augite 
is mostly replacedi pseudomoipllously by green horn-
blende, but a few relict cores of augite are present. 
Epidlote and chlorite are tile predominant mafic mill-
erals, and in some specimens tiley have completely re-
placedi ilornblende. 'Where the alteration is most in-
tense, the original ophitic texture is nearly destroyed. 


Plagiociase ranges ill coliipQosition from albite to 
andlesine and! everywhere contains mchisions of epidlote 
and! zoisite. Tile plagioclase in the diabase in tile east-
em part of tile Shasta Dam quadrangle is saussuriti-
cally altered and has many relict cores of andesine. 
There is no dlOubt in tile eastern pait of the Shasta Dam 
quadrangle tilat tile origin of the albite is b'y saussuritic 
alteration of an originally more caicic plagiociase 


Some of th diabase in the Whiskytown quadrangle 
tilat is no more alteredi than that in tile Shasta Dam 
quadrangle has albite as the only plagiociase, and is all 
aibite diabase. Tile plagioclase contains some inclu-
sions of epdlote and zoisite but ilot enough to account 


for an orginaily andesine or labradlorite composition 
by saussuritic alteration. Tile aibite diabase ilas an 
opilitic texture similar to tile dliabase. 


Metagabbro.—One specimen from north of the Gall-
mm mme in the Whiskytown quadirangle is a metagab-
bio. It is probably part of a small body intrusive into 
the Copley but the outcrop is too poor tobe certain of 
tile silape. The rock has a granitoid texture and! has 
an average grain size of about half of a millimeter. It 
is very altered! and! is composed! of plagioclase, horn-
blende, .epidlote, chlorite, a little relict olivine, calcite, 
and magnetite (fig. 10) . Tile plagiociase is aibite or 
sodic oh goclase formed! by sauss uritic alteration. 
I-Iornblende is pseudlomorphous after augite. Similar 
small bodlies of metagabro intrude the Baiaklaia r1lo-


hite southwest of the Stowell mule, west of the Sutro 


mine, and in the Shasta Dam quadrangle. 


Keratop/tyre tuff.—Pyroclastic iocks make up 25 per-
cent or more of the Copley greenstone. They range in 


texture from tuff that is too fine grainedi to recognize 


the ulthvidual graills to coarse breccia containing frag-


ments more than a foot in djameter. Most ofthe tuff
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FIGURE 9.—Pliotomicrogiaph of aitered porphyritic albite diabase. Crossed riicols, X 15. 


'iii 


: i 


beds are extremely sheared and are altered to fine-
graiIecl chlorite, epidote, quartz, aibite, montm on I lo-


nite, and possibly other minerals too fine to recognize. 
Many beds that are. extremely sheared and altered are 
probably tufr bacause they grade laterally or upward 
into coarse pyrociastc material. 


AGE 


rihe Copley greenstone is believed to be Middle De-
vonian in age, but no fossils have beeii found to ac-
curately date it. It conformably underlies the Bal ak-
lala rhyolite, and the upper part of the BaJak]aJa has 
been dated as of Middle Devonian age. Therefore 
the main part of the Copley is probably Middle De-
vonian or possibly slightly older. 


Some of the rocks mapped as Copley along the east 
edge of the Shasta Dam quadrangle are younger than 


some of the Balaklala rhyolite, although all are green-


stone with no distinct lithologic break between them 


and the main part of the Copley. Dilier's Bass Moun-


tain diabase (Dilier, 1906, p. 7), which he considered to 


be Missis'si.ppian in age, lies mostly east of the mapped 


area, but extends into the southwestern part of the


Shasta Dam quadrangle. Dilier's description of the 


Bass Mountain diabase is as follows: 


The Bass Mountain diabase of tile southern slope of Bass 
Mountain is generally a dark, somewhat greenish, compact lava 
which is not porphyritic, but is occasionally vesicular and more 
frequently fragmental. Where fresh this lava ha darker spots 
of augite embedded in the lighter coorecl grounciniass. 


Diller correlated this band of greenish lava and pyro-
clastic material, which crops out south and east of Bass 
Mountain and extends to the sotitheastern part of the 
Shasta Dam quadrangle, with what he considered to be 
flows interbeddeci with the Bragclon formation in the 
vicinity of Micldi.e Salt Creek in the Lamoine 15-minute 
quadrangle 8 miles north of Backbone Creek. The 
band he mapped as Bass Mountain cliabase. southeast of 
Bass Mountain underlies the Bragdon formation (Dii-


1cr, 1906, p. 7). Therefore the correlation of this band 


with beds interbedcled in the upper pait of the Brag-


don seems doubtful. 


Rinds (1933, p. 91) called the Bass Mountain diabase 


of Dilier's Bass Mountain basai.t because of the surficial 


origin of . the rocks. Hinds states that the Bass Moun-


tain basalt rests unconformably on the Copley meta-
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anclesite and the Kennett formation and is interbecided 
with and over].ain by Bragdon strata in the area from 
Bass Mountain southward to Newton. The basis foi 
this statement is not knOwn, as he does not show any 
Bragdon in this area on the map, and i is not further 
explained in the text. 


The writers were not able to map a lithologic or a 
time break in th greenstone. in the mapped area, and 
they consider all the greenstone to be Copley, with the 
Copley becoming less altered and less metamorphoscl 
to the east, although recognizing that it became younger 


also. J. P. Aibers and J. F. Robertson, who in 1951 
mapped the southeastern pait of the Lamoine 15-
minute quadrangle adjoining the West Shasta district, 
mapped the continuation of the same rock units (the 
Balakla.la rhyolite and slightly metamorphosed green-
stone pyrociastic iocks) that crop out along the north-


eastern border of the Shasta Dam quadrangle in the 
West Shasta district. They found tuff beds in the 


Balakiala that strike northeast and dip 400_600 SE. 


under slightly metamorphosed greenstone that corre-


lates with the pyroclastic greenstone along the eastern 


border of the Shasta Dam quadrangle shown on plate 1. 


These greeristone pyrociastic rocks, in turn, dip under


shale of the Kennett and Bragclon formations. Thus 
it seems probable that flows and pyroclastic rocks of 
intermediate to basic composition were being erupted 
in the Shasta Dam quadrangle while Bai.a.kiaia rhyolite 
type flows and pyrociastc rocks as weill as flows and 
pyrolastic materials of intermediate composition were 
erupted to the northeast in the Lamoine quadrangle. 
The pyroclastic greenstone in the eastern part of the 
Shasta Dam quadrangle (Diller's Bass Mountain clia-
base) apparently is younger than part of the Balakiala 
rbyolite and older than the Kennett formation. 


BALAKLALA RHYOLITE 


GENERAL DESCRIPTION 


The Baiakl.ala rhyolite is made up of many rhyolitic 
flows and beds, of coarse and fine pyroclastic material 
that together form a broad elongate volcanic pile. Al-
though the rocks of the Balakiala include many litho-
logic types that call be . mapped separately, they are 
almost identical chemically and mineralogically. The 


mode of formation of the rocks and their reaction to the 


secondary processes to which they have been subjected 


account for many of the differences in appearance. 
'Where the rhyolitic rocks ale not weathered and are not
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FIGURE 11.—Partial section in the Copley greenstone that contains .	 interbeddedi rhyolitic flows and pyroclastic rocks, showing distribution 
of map units in the Balakiala rhyolite on the east flank of Behemotosh 
Mountain..	 Locality is 4,000 feet N. 15	 W., fronf the Walker mine. 


eruption of the flows of Copley greenstone had ceased 


and are interlayeredi with tile Copley. 	 Examples of 


rhyohtic flows thal are infolded in tile Copley are some 


of the rhyolite in tile soutilwest quarter of tile Whisky-


towil quadrangle, andi some rilyolite along tile Sacra-


mento River in tile southeril pare of the Shasta Dam 


quadrangle.	 Rhyolitic flows and pyroclastic rocks that 


are interlayered with the flows of çopley greenstone are 


generally in the upper part of tile Copley and near the 


Copley-Balakiala contact; they can rarely be dIistm-


guished from rhyolitic sills in the Copley unless they 


are accoircpanied by rhyolitic pyiociastic material. 
At many places along the Copley-Bai.aklala contact 


there is a transition zone.	 At these places, tile upper 


part of the Copley contains bombs and fragments of 


rilyolite similar to Balakiala rliyolite, mixed with Cop-


ley greenstone pyroclastc material. 	 At some localities 


the trallSjtiOn zone gradles downward into mafic pillow 


lava and upward into rhyohtic pyroclastic rocks. 
Minor flows of Copley greenstone-type lava and 


pyroci.astic rocks are interi ayered witil tile Balaklala 


rhyolite at some localities.	 These have been distill-


guished on the geologic map from tile Copley green-


stone because they are flows younger thall pait of tlle 


Balaklala; tile same differentiation couldi not be made 


for early flows of rhyolite in the Copley because sills of 


Balakiala rhyolite in the Copley are common. 	 It was 


difficult to dletermme wilether some areas of greenstone 


ill tile Baiaklala near th 	 Stoweil mine are windows of. 


tile underlying Copley, or whether they are younger 


greenstone flows in the Balakiala, but they are silown on 


tile	 map as	 flows ill tile Copley. geologic	 greenstone
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deformed, they typically are hard light-gray or light-


green felsitic rocks, many of which contain megascopi-


cally visible quartz and feldspar phenocrysts. The 


number and size of the phenociysts vary in different 


flows, and this feature ha.s been used to cistinguish 


between flows that are otherwise identical. Amygda-


loidal, flow-banded, flow-brecciated, and platy thyolitic 


rocks are varietal types of flows. Pyrociastic. rocks 


range in texture from coarse volcanic breccia or con-, 


glomerates through lapilli tuff to shaly tuff. 


Foliation has been formed in the rhyolite by dynamic 


metamorphism. Sericite schist has been formed from 


rhyolite in some areas; sheeted rhyolite has formed in 


other areas. The rhyolite is altered in some places to 


dark-green or dark-gray rocks 'and in other' places to 


shades of pink, lavender, green, or white by regional 


metamorphism or by hydrothermal alteration. The 


common hydrothermal alterations are pyritiz ation, 


siliciflcation, and seticitization. Much of the rhyolite 


is iron stained. 


DISTRIBUTION AND RELATIONSHIP TO OTHER ROCKS 


The Ba.lakiala rhyolite crops out in a belt 16 miles 


long and 5 miies wide that strikes N. 15° E. from 


the south half of the Whiskytown quadrangle to the 


southwest quarter' of the Behemotosh quadrangle. It 


forms the rugged hills west of the Sacramento River 


from South Fork Mountain and Iron Mountain in the 
WThiskytown quadrangle northeast to Mammotii Butte 


and Behemotosh Mountain in the Behemotosh Moun-


tain quadrangle. The total. thickness of the siliceous 


flows and pyroclastic rocks may be as much as 3,500 


feet; it is thickest in the central part of the district 


and thins toward the periphery but varies greatly in 


thickness from place to phce because of the difference 


in the amount of material that was extruded from many 


separate vents. 
Small dikes, sills, and plugs of Balakiala ihyoli.te 


cut the underling Copley greenstone throughout the 


mapped area. Also dome. thin, Ba.laki ala rhyolite-type 


pyioclastic and flow rocks are in areas that are predom-


inantly Copl.ey gieenstone (fig. 11). in the eastern 


part of the area, the eruption of lava of Copley green-


stone continued while lava of Balaklala rhyolite was 


eruptjng farther west, and at some places the two lava 


types interflnger and are con.emporaneous. Some of 


the bailds of rhyolite in the Copley greenstone are 


erosion renmants in the troughs of synclines along the 


thin outermost edges of the volcanic pile, but others are 


rhyolitic material that was erupted locally before the
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The Balakiala is confornably overlain by the Ken-


nett formation. At inany places--as along the east 
side of Backbone Creek between Upper Limestone Val-
ley and Lower Limestone Valley; along the road to the 
Mammoth mine; east of the Golinsky mine; and in the 
vicinity of Butcher Creek—rhyolitic tuff and pyro-
clastic material grades upward into shale and sand-
stone of the Kenne.tt without a stratigraphic break. 
The lower limit of the Kennett is placed where shale 
predomjnates over rhyolitic tuff. 


STRATIGRAPHJC RELATIONSHIP 


The B al aklala rhyolsite is a complexly inter] ayered 
broad volcanic pile. Although the volcanic rocks were 
extruded from many vents, and sills and dikes of the 
same age and lithology intrude the flows, a recognizable 
stratgraphy is present in the pile, so that the group of 
volcanic rocks that were extruded eari in the sequence 
can be mapped separately from those extruded later. 
Geologic mappug has shown that there was a pro-
ressive].y coarser crystallization of phenocrysts of 


quartz and fe] dspar in the magma chamber from which 
the flows were derived, and although There are many 
excepti,ons and reversals, the earliest and most wide-
spread flows were nonporphyritic, later flows contained 
phenociysts 1-4 millimeters in diameter, and the latest 


flow contained coarse phenocrysts more than 4 milli-
meters across. These types have been used as lithologic 
units on the maps, but it was found that the strati-
graphic significance of the lithologic types must be 
interpreted with caution; later rhyolitic rocks intrude 
earlier flows as dikes and sills that are not always dis-
tinguishable; in areas where vents were quiescent for 
long periods some types of flows are absent; and lava 
from several vents interfinger. 


About one-fourth of the. Balak]ala rhyolite is made 
up of fine- to coarse-rhyolitic pyroclastic material. Al-
though pyioclastic beds are idely distributed through-
out the Balakiala, they are more common in some parts 
of the stratigraphic section than in others. Concen-
trations of pyroclastic material are most common in the 
upper pait of the lower, unit of the Balaklala in the 
central part of the district, and in the upper part of 


the middle unit. Pyroclastiç beds are a]so present 


locally at the base and at the top of the upper unit of 


coaise-phenocryst rhyo] ite and form transition zones to 


the rocks above and below. The pyroclastic rocks 


range in size from small bodies a few tens of feet in 
length to continuous layers that have been traced for. 


several thousand fee.t. They are composed of slialy 


tuff, crystal tuff, lapilli tufF, fine and coarse volcanic 


breccia, flow breccia, and volcanic conglomerate. It is 


not always possible to determine whether a volcanic


breccia was of pyroclastic origin or whether it is a flow 
breccia winch was formed by the breakage andi inclusion 
of fragments of crust into the liquid interior of a flow. 
Generally, if the fragments a.fldl matrix were of the 
same material, the breccia as regarded as a flow 
brecci a. 


iivIuch of the pyroclastic materia.l is water dieposited, 
but some areas of pyroclastic material are roughly equi-
dimensional in plan andi may have been formed as ex-
plosion pipes of volcanic breccia. Few widespread 


tufF layers that wou]dl serve as horizon markers have 
been foundi in the Balaklala. Indlvidual flows and 
pyroclastic beds are leriticular, and only a few can be 
traced for as much as 3,000 feet. Themost notable ex-
cel)tion is the cumulo dlome of coarse_)henocryst rhyo-
lite that forms the upper unit of the Balakiala rhyolite 
from the Stowell mine to the Golinsky mine—a clis-
ta.nce of about 6 miles. 


All the flows in the Ba]akiala rhyolite except the in -
terla.yered mafic flows are of uniform chemical and 
mineral ogi c composition, andi where pyroclastic mate-
rial was absent it was impossible to map individua] 
flows except by. texture. The phenocryst size is the 
main criterion usedi in mapping indlividlual flows. In 
flows of poisphyritic rhyolite in the West Shasta dhS-
trict, the quartz and feldspar phenocrysts maintain a 


nearly uniform maximum size, audi a senate texture is 
seldom piesent. Megascopi cally, the quartz pheno-


cryst.s are conspicuous, whereas the feldspar pheno-
crysts blend with the groundimass audi are inconspicu-
ous. The same criterion of phenociyst size was used! by 
Gavelin (1939, p. 146) in mapping similar soda-rich 
rocks in the Malaniis district, Sweden. Flow-handling 
is common in some of the nonporphyritic rhyolite at 
the base of the Balakla.la, and was an aid locall.y iii 
mapping structure. it is uncommon in the porphyritic 
'hyolite. 


Three texturally distinctive varieties of rhyolite 
make up the flow and pyroclastic rocks of the Balak-
].ala: (1) nonporphyritic rhyolite, in which quartz 
grains are microscopic, except a few as much as 1 milli-
meter in diiamet.er; (2) medium-phenocryst rhyol.ite, in 
which quartz phenocrysts range from 1 to 4 milli-
meters; and! (3) oarse-phenocryst ihyolite, in which 
quartz phenocrysts are more than 4 millimeters. The 


nonporphyritic rhyolite is characteristic of the lower 
part of the volcanic sequence, the medium-phenocryst 


rhyolite of the middile part, andi the coarse-phenocryst 


rhyolite is characteristic of the upper part. Each of 
the three distinctive varieties of rhyolite is omewhat 
irregularly distributed laterally, so 'that at many places, 
especially around the periphery of the volcanic pile, 


on'y one or two varieties are present. The variety







most characteristic of a particular part of the sequence 


at . laces_contains, minor flows, pyroclastic layers, and 


dikes of the other kinds. Provided these deviations are 


kept in mind, it is convenient and useful to refer to 


lower, middle, and upper units of the Balakiala rhyo-


lite, to emphasize the stratgraphi.c significance of the 


three distinctive varieties of rhyolite. Recognition of 


this general sequence has led to a ptactical interpreta-


tion of structure and favorable zones for ore in many 


of the mine areas; more widely it clarifies the regional 


structure and provides a basis for mineral exploration. 


The lithologic description of the lower, ml cidie, and 


upper units of the Balakiala rhyolite is gien below. 


Generalized stratigraphy of the Balaklala rhyolite


phenocryst rhyolite and pyro-
elastic	 material	 with	 quartz 
phenocrysts 1 to 4 millimeters 
in diameter but contains many 
small flows of nonporphyritic 
rhyolite.	 Widespread pyroclas-
tic beds in the upper part of the 
middle unit.	 Contains a few 
small mafic	 flows	 of	 Copley 
greenstone-type lava. 


Lower------ ---- Predominant ly nonporphyritic 
rhyolite	 and	 rhyolitic	 pyro-
elastic material but includes a 
few' flows of medium-phenocryst 
rhyolite and a few' mafic flows. 


Transition zone Mixed	 mafic	 and	 silicic	 py ro-
to	 C o p 1 e y elastic rocks. 
greenstone. 


Unit Description Feet 


Transition zone Tuff containing some quartz pheno- 0-300 


to Kennett for- crysts more than 4 millimeters 
mation. in diameter and rhyolitic tuff 


-	 interbedded	 with	 thin	 shale 
beds. 


Upper---- ------ Coarse-phenoc ryst rhyolite contain- 0-1, 400 
ing	 quartz	 phenocrysts	 more 
than 4 millimeters in diameter. 
Transition	 zone	 at	 the	 base 
locally is composed of coarse-
phenocryst	 rhyolite	 tuff	 and 
breccia. 


Middle- - -------
-	 .	 . 
Predominantly now's or meuluili- 0-1,500


0-2, 000 


0-1150 
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The early rhyolitic flows that form the lower unit of 
the B alakial a are in ore widespread and con ti.nuo us th an 


later flows. The lower unit consists mostly of 11011-


porphyritic rhyolite, some of which is flow banded, but 


it also contains rhyolitic tuff and volcanic breccia. 
Flow-banded rhyolite (part 6f which may be tuff) 


and flow breccia are more common in the lower unit 


than in the middle, and shaly tuff is less common. Sev-


eral varieties of pyroclastic breccias are in the lower 


unit; , they . are predominantly flow breccias, but some 


contain principally fragments of flow-banded rhyo-


lite in an unbanded, tuffaceous matrix; others contain 


fragments of nonporphyritic rhyolite in a matrix of 
crystal tuff with quartz and albite crystals, and still


others have fragments of porphyritic and nonporl)hy-
ritic rhyolite together with fragments of greenstone in 
a matiix that may be either felsic or mafic. A few flows 
of mecliwn-phenocryst rhyolite andi pyroclastic mate-
ria.1, and a few Copley greenstone-type mafic flows, are 
interlayeredi. 'wjth the predloininantly non1)orphyritic 


r1iyolte of the lower unit of the Balaklala. This unit 
is as much as 2,000 feet thick at some places, although at 
other places rocks of the middll.e unit rest on Copley 


gieenstone where the flows of the lower unit were not 


deposited 
The midldlie unit of the Balakiala, the mecli.uin-plun0-


cryst rhyolite, consists characteristically of porphyiitic 


rhyolitic flows audi pyrociastc material contaiiTlirlg 
quartz and feldspar phenocrysts 1-4 millimeters in 


diameter. It contains mai'iy flows of nonporphyritic 
rhyolite in some localities, audi at such piace it is cliffi-
cult to dlistinguish the lower unit of the Balakiala from 
the midldlle unit. The uper part of the midldlle unit 
contains abundlan.t pyroclastic layers in the medium-
phenociyst rhyolite, but flow breccias are rare. rfhe 
pyroclastic layers in the lower and mididUe units are well 
expoSedi north 'of th.e Mammoth mine in the canyon 


of Little Backbone Creek, and in the North Fork of 
Squaw Creek arm of Shasta Lake. North of the Mam-
moth mine single beds of coal-se pyroclastic rocks have 


been tracedl contlnuouSiy for more than 3,000 feet, and 


in this locality the pyrociastic be.ds attain a thickness of 


300 feet. 


The upper lal t of the middle unit of the Baiaki.aia is 
the ore zone, and the deposits occur as replacement 


bodies in meclium-phenocryst rhyohtic flows that lie 


beneath pyrociastic beds. 
The flows of th.e mddlie unit of the Balaki.ala didi not 


extend as far 1atyally in some areas as those of the 


'ower unit, but they are more extensive than those of 


the. upper unit. Tile mldldle unit is generaii.y 500 to 


1,500 feet tl'iick, but at a few places the upper unit rests 


drecti.y on the lower unit. 
The upper .init of tile Balakiala is characteristically 


a single, contmuous body of massive, uniform, coarse-


phenociyst rhyohte; which contains many quartz and 


feldspar phenocrysts that are more than 4 millimeters 


ill diameter. Most of the upper unit is structureless, 


without bedding or layering, and locally the rocks 


are poorly foliated. Tills unit is about 1,400 feet thick 


at Mammoth Butte, but thins abruptly toward the 


periphery. Although rare within tile inau't body of the 
upper unit, a few beds of pyrociastic rocks do occur. 


These rocks, composed in part of coarse-phenocryst 


rhyolite, ai:e common at the top aild bottom of the 
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PPe unit and as extensions, in the same stratigraphic 
horizon, beyond the periphery of the massive, non-
pyroclastic part of the upper . unit. The coarse-pheno-
cryst i:hyoiite forms a cumulo dome, and the massive 
structureless character of a large part of the rock tends 
to obscure the less prominent areas of associated coarse-


phenocryst pyrociasti rocks that give evidence of its 
surface origin. The pyrociastic rocks are described in 
more detail than their relative abundance would us-
tify because they are horizon markers and because they 
are critical features used in determining the origin of 
the main body of coarse-phenocryst rhyolite. 


Only one area of pyroclastic rocks is recognized 
within the main bodyof the upper unit of the Balakiala 
rhyolite; this aiea is exposed on the southeast side of 
Mammoth Butte above Shoemakei. Springs and above 
the Mammoth mine, where a layer of cOarse pyroclastic 
material 70 feet thick contains fragthents coarse-
phenocryst rhyolite mixed with fragments ofnonpor-
phyritic rhyolite in a tuffaceous matrix 


A thin bed of tuff or fine volcanic breccia that con-
tains quart . phenocrysts more than 4 . millimeters in 
diameter occurs at many places at the base of the coarse-
phenocryst rhyolite of the upper unit. Tuff beds are 
also present above this rhyolite and are interbedded 
with thin beds of shale of the overlying Kennett for-


mation. The pyroclastic zones in the uppermost and 
lowermost parts of the upper unit are widely distrib-


uteci but are characteristically lenticular and cliscon-


tinuous, although locally they may be traced, except for 


erosion gaps in the present topography, over an area of 
several square miles. 


The coarse-phenocryst rhyolite is overlain by a fine 


volcanic breccia and sandy tuff that contains fragments 


of this rhyolite. The volcanic breccia is overlain in 


turn by interbedded crystal tuff, fine-grained tuff beds, 


tuffaceous shale, and thin beds of gray shale. The 


beds of tuff a.nd fine pyroclastic material at the top of 


the coarse-phenocryst rhyolite are best exposed on the 


riage east of the Mammoth mine, about 700 feet west 


of the prominent outcrop of limestone, of the Kennett 


formation. This tuffaceous zone is also we].l exposed 


east of the Go]irisky mine (fig. 12). The tuff beds 


grade upward into shale of the Kennett, and the contact 


between Balakiala and Kennett is placed where sha1 
predominates over tuff. 


One of the most continuous zones of pyroclastic mate-


rial is the transition zone at the base of the upper unit 


of the Balakiala rhyolite, directly under the coarse-


phenocryst rhyolite. This zone is commonly made up 


of one or more beds of tuff and is 10 to 50 feet thick,


Approximate 
thickness, -_----------------------_- Siliceous black shale of 


in feet '--------_=--=-
the Kennett formation, 
overlain by limestone 


5-10 .	 .'.'::	 .-	 :.	 .	 .	 ..	 . Rusty pyritized zone 
\	 along contact 
Rhyolitic tuff 


50 Fine grained sandstone 


Poorly bedded rhyolitic •	 •	 •	 .	 •	 •	 .	 .	 •.	 •	 •	 •	 .	 • . tuff with minor beds 
75


• .	 .	 •	 .	 •	 •	 .	 • 
•	 ••	 •	 .	 •	 .	 •.	 •	 .	 ..	 . of crystal tuff 


Very well bedded rhyolitic tuff, •	 •. 1 in part banded.	 Beds of shaly -. '. •	 :	 .	 •	 •	 • • / tuff and crystal tuff.	 Crystal •	
• 


•	 •	 •	 •	 •	 •	 •
/ tuffs contain black quartz pheno-


crysts and crystal chips as much 
as 5 mm across.	 Some pheno-


35 '-•---- ----	 -----. ----:-----. crysts are imbedded in 
well bedded shaly tuff 


Volcanic breccia, 4-inch fragments 
/	 of bluish-white porphyritic 


------ 


' 4 rhyolite with 4-to 5-mm quartz 
phenocrysts.	 Part of this ','.' 1 


20 .4,4.,......... looks like tuff 
Rhyolitic tuff breccia 


'I Nonporphyritic rhyolite underlain 
/	 (-	 1 '	 i	 /	 I	 /


by porphyritic rhyolite 
-	 -


FIGui 12—Vertical section across the contact between the Balakiala 
rhvolite and shale of the Kennett formation east of the Golinsky 
mine.	 - 


but, where it is composedl mostly of coarse pyroclastic 
material, it is as much as 150 feet thick. Even this pyro-


elastic zone, it must be emphasized, is made up of several 
discontinuous pyroclastic beds, and in many places the 
transition zone is absent. Beds of tuff also overlie the 
dome of coarse-phenocryst rhyolite and one coarse pyro-
clastic bed is interbeddled with thle coarse-phenocryst 
rhyohi.te west of tile Mammoth mine. • Tile pyroclastic 


zone that underlies- tile coarse-phenocryst rhyolite coi'-
sists mostly of light-colored, rhyolitic tuff or fine pyro-
ciastic material, although a coarse pyroclastic layer 
occurs 500 feet south of the Copper Crest or body of 


tile Mammoth mine. Tile pyroclastic zone under the 
coarse-phenocryst rhyohite is exposed at many places 


ill the Mammoth mule area; it is also exposed under the 


coarse-phenocryst rilyolite llorth aild northeast of the 


Uncle Sam nline, at an altitude of about 2,750 feet, 


and at the surface over much of the topographic flat ke-


tween the Keystone andi Stowell mines. 


Th coarse-phenocryst rhyolite diome is not as ex-


tenslve laterally as the tuff beds above and below it, 


aild where tile coarse-phenocryst rhyolite wedges out, 


the overlying and undlerlymg tuff beds merge and con-


tinue beyondl the ].mlis of tile dome. 


The composition and texture of the pyroclastic beds 


in the transition zone at the base of the upper ulllt of 


the Balakiala rhyohte are not uniform. The transition 


zone consists predominantly of thin-bedded rhyolitic 
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FIGuRE 13._Coarse-phenocryst Bainklala rhyolite containing dark quartz phenocrysts, many of the dark phenocrysts are 
angular casts of quartz, and the rock may be a crystal tuff.


5-


tuff interbeddeci with tuff containing quartz crystals 
and chips that are more than 4 miiiimters in diameter. 
A coarse-phenocryst rhyolite containing clark-gray to 
smoky quartz phenocrysts in a greenish-gray matrix is 
associated at many places with the tuff layer at the base 
of the coarse-phenocryst rhyolitic dome (fig. 13). In 
most places the rhyolite containing smoky quartz phe-
nocrysts is a tuff, but in other places the matrix is too 
altered to be certain. Lithic tuff containing fragments 
of coarse-phenocryst rhyolite is fairly common, and at 
some places the tuff grades into volcanic breccia and. 
fragments of nonporphyriti.c and porphyritic rhyolite 
one-half to 2 inches in diameter in a matrix of flue tuff 
or crystal tufT. Some of the fragments of rhyolite in 
this volcanic breccia are well rounded and appear to be 
waterworn, and part of the bed is a volcanic çonglom-
erate. The transition zone at many places grades 
downward into the tufT and flows of the middle unit 


of the Balaklal.a. 
The center of the cumulo dome of the coarse-pheno-


cryst rhyolite is probably about 1 mile southwest of the 


Mammoth mine. What appear to have been the main


feeders for this rhyolite are exposed near the Uncle 
Sam gold mine. There the tufT of the upper unit of the 


Bala.klala at the base of the dome of coarse-phenocryst 


rhyolite, and the underlying flows and pyroclastic rocks 


of the middle unit have gentle clips. They are cut by 


plugs of coarse-phenocryst rhyolite that have steep 


contacts. These plugs, which were the feeders for the 


clome, cut the coarse-phenocryst rhyolitic tufT at the 
0 base of the dome although at this locality they cannot 


be traced into the main dome of coarse-phenociyst 


rhyolite because of an erosion gap in the present 


topography.


PETRO GRAPHIC DESCRIPTION 


The silicic flows a.nd pyroclastic beds of the Balakiala 


rhyolite are leucocratic rocks that have a very high soda 


content. The composition of the Balakiala is shown in 


table 3. The rhyolite contains mainly albite and 


qua.rtz and some epidote, orthoclase, chlorite, sericite, 


clay minerals, and magiuetite. Some glass was preseit, 


but it is now devitrifled.
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TABLE 3.-Chemical analijses of extrusive and intrusive phases 
of Balakiala rhyol'ite 


1. Flow of meclium-phenocryst rhyolite from Igo uadrangle. Analyst, M. K. 
Carron. 


2. Flow of coarse-phenocryst rhyolite near Balakiala mine. Analyst, W. S. Blake, 
Jr. 


3. Weathered coarse-phenocryst rhyolite from Balaklala mine. Analyst, W. S. 
Blake, Jr. 


4. Dike of coarse-phenocryst rhyolite near north portal of Spread Eagle mine.' 
5. Plug of coarse-phenocryst rhyolite near Clipper mine.' 
6. Rhyolite from Iron Mountain mine.'


Chemical analyses 
Constituent 


	


SiO,-----------------------------77.01	 73.60	 68.71	 68.75	 76.47	 74.52 


	


Al,O,----------------------------12.04 	 13.08	 16.61	 16.75	 13.90 


	


Fe,03--------------------------------67	 1.16	 2.79	 .48	 .18 


	


leO------------------------------1.51 	 2.69	 1.43	 1.72	 .40 


	


CaO-------------------------------86 	 .22	 .20	 .89	 .19 ......... 


	


MgO-----------------------------1.29 	 1.32	 1.65	 .83	 1.74 ......... 


	


K,0-------------------------------59	 1.65	 1.17	 .80	 .65	 .40 


	


Na,0----------------------------4.58 	 3.93	 .94	 6.95	 4.76	 5.16 


	


15,0---------------------------- - -. 13 	 .13	 .69	 .84	 .29 


	


H2O ----------------------------1.19 	 1.73	 5.30	 1.52	 1.34 ......... 


	


Ti0,----------------------------------18 	 .27	 .36	 .27 


	


MnO----------------------------------.03 	 .05	 .04	 .04 ....... 


	


CO,---------------------------------------12 	 .01	 None	 None ......... 


	


P20,--------------------------------07	 .03	 .16 ZrOz.-----------------------------------None S02-------------------------------------None 
S-------------------------------------None 
BaO------------------------------------
SrO-------------------------------------.03 .... 


	


100.08	 100.02	 99.93	 100.06	 99.92 ......... 


1 Analysis from Butler, B. S., 1909, Pyrogenttic epidote: Am. Jour. Sd., 4th ser., v. 
28. 


2 Analysis from notes of Graton, L. C., and Butler, G. S., 1906, U. S. Geol. Survey. 
3 Analysis from notes of Diller, S. S., 1901-04, U. S. Ceo!. Survey. 


NONPORPHYRITIC RHYOLITE 


The nonporphyritic rhyolite is a dense felsitic rock 


without megascopic phenocrysts or with only sparsely 
disseminated quartz and feldspar phenocrysts as much 
as 1 millimeter in diameter in an aphanitic groundmass. 
The color ranges from white to light bluish green and 
buff, and more rarely to red, greenish black, and black. 
At the surface the nonporphyritic rhyolite is generally 
hard and siliceous looking, but locally is soft and al-
tereci. Some of the nnporphyritic rhyolite is banded, 
as shown by the delicate flow lines that are broilight out 
by weathering, by color differences, or by stretched 
vesicles that are filled with quartz and epidote. Con-
torteci flow banding is common, but in some localities 
the flow structures are regular, and in the field it is 


difficult to distinguish whether the banding was clue to 


flow, to schistosity, or to bedding in a fine-graineci 


tuff. Much of the banded rhyolite proved to be tuff 


when examined under the microscope. A clark-green-


ish-black aphanitic rock that was mapped as black fel-


site is exposed in the lower part of the middle unit of 


the Balakiala. in the northern part of the district. The 


dark felsite is in part dacite and in Pa1t dacitic tuff. 
It has sharp contacts with the lighter colored soda rhyo 


litic flows and pyroclastic rocks. 


The rhyolite is called nonporphyritic if it contains no 
phenocrysts or only sparsely disseminated quartz and 


albite phenocrysts less than 1 millimeter in diameter.


The quartz plsenocrysts are subhedral andi are shattered 
by closely spaced fractures. The albite phenoci-ysts in 
the nonporphyi-itic rhyolite are lath shaped, while those 
in the medium- and coarse-phellocryst rhyolite aie more 
nearly equant il-i outline. Carlsbadl twinning is pre-
dominant ; albite twinning is much rai-er than in the 
albite 1)llellocrysts in the porphyritic rhyolite. 


The groundmass is a fine-grained aggregate of albite 
and quartz that contains some chlorite, epidote, clay 
minerals, sericite, and hyclromica, and small quantiti€s 
of apatite, magnetite, biotite, andi sphene. The ground-
mass texture may be pilotaxitic, trachytic, or micro-
gi-an itOidi, and fluidlal, microspherulitic, and amygda-
loidal structures are common. 


Where unaltered, the groundmass consists mainly of 
a feited mass of albite laths averaging about 0.1 milli-
meter in length, and interstitial quartz. Albite ranges 
in composition from Ab 95An5 to Ab92An8 . In some 
speclmens the albite laths are aimedi andi flow around 
phenocrysts, forming a trachytic texture. A few thin 
veirilets containing albite and quartz cut the rhyolite. 
Mafic minerals are secondary green biotite, chlorite, 
and epidlote, which occur in fractures in the rock and 
ts vesicle fillings. All gradlations exist from unaltered 
nonporphyritic rhyolite consisting mainly of quartz 
andi albite to sheared andl altered rhyolite composed of 
quartz, chlorite, sericite, hydromica, clay minerals, 
epidlote, and green biotite. 


Much of the nonporphyritic rhyolite- cossists of a 


granular aggregate of quartz, sericite, chlorite, epiclote, 
clay minerals, and magnetite, and has a uniform grain 


size of 0.01 to 0.02 millimeter. Some of the nonpor-


phyritic rhyolite shows excellent fluidal structures in 


ordinary light. Globulites of magnetite are drawn out 
to form sinuous bands. These structures are not evi-


dent under crossed nicois, which brings out a micro-


granular texture. This texture probably indicates a 


devitrifleci glass, as the microgranui.ar texture dloes not 
reflect the fluidlal structures. 


Microspherulitic structures are common in the non-


porphyritic rhyolite but are I-are in the porphyritic 
rhyolite, which has a slightly coarser grained ground-


mass. These microspherulites are most common in the 


rhyolite that has a pilotaxitic or trachytic texture. 


The spherulites are 0.1 to 0.3 millimeter in diameter 


and have a fibrous, radlial growth. In some, the fibers 


have a positive relief audi consist entirely of quartz; 


others have a strong negative relief and consist of 


albite and possibly cristobalite. Most of the spheru-


lites have a random pattern, although some are ar-


ranged in chains. Some of the nonporphyritic rhyo-


lite has many' rounded forms of quartz about 0.1 to 0.3


4 
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millimeter in cli ametei . They have the same • Shal)e as 


the microspheiulites, but most of them have no internal 
structure. They probab'y are spheruiites that have 


been replaced by quartz. 
Amygdaloidal structures are preseit in the nonpol-


phyrtic rhyolite, but ale absent in the porphyritic 
rhyolite. The vesicies are lenticular and are as much 
as 1 centimeter long and 3 millimeters wide. They are 
filled with quartz, epiclote, and chlorite. 
• A dark-greenish-black felsitic rock that occurs locally 


in the middle and lower units of the Balakiala rhyolite 
is in part dacite and part dacitic tuff. Some layers 


of this rock are uniformly dark throughout, as observed 


in the beds near the Shasta King mine, whereas others 
are mottled or have irregular daik seams through a 
lighter green matrix. The dacite forms separate flows 
or pyroclastic layers interbedded with the lighter 
colored rhyolite and has sharp contacts with the rhyo-


lite. It forms a very small part of the lower unit of 
the BalakIala near the Shasta King mine. The dacitic 
flows have a trachytic texJure and contain plagiociase, 
epiclote, quartz, and chlorite. The clacite contains at 
least 20 percent epidote, which gives the rock its dark 
color. Epidote is in part thsseminatecl through the 
rock, and in part fills vesicles and fractures. The pla-


gioclase is unzoned oligoclase (Ab80An 2o) and is much 


more calcic than in other flows in the Balakiala. Al-
though no primary mafic minerals remain, the large 


percentag of epiclote suggests that mafic minerals 
were piesent and that they were altered to epiclote dur-


ing regional metamorphism. Th epidote is later than 
the quartz veiniets that cut the rock, as shown by re-
placement of originally continuous quartz veiniets by 
epidote. Much of the dark felsite has a clastic texture 
and is a fine-graineci clacitic tuff. No gradation be-
tween dacite and rhyolite is evident—ither in the field 


or from the petrographic study. 
Diamond drilling at Iron Mountain eveaiecl a 


mottled siliceous, chloritizecl nonporphyriti c rhyolite. 
The rock is composed mainly of quartz ai.cl chlorite and 
contains some hydromica, sericite, calcite, epiclote, 
pyrite, and chalcopyrite. The chlorite is prochlorite 


and has the following optical properties: optic sign posl-


tive, fla 1.608, and n7 = 1.615. The rhyolite has been 


sheared and brecciated, and the original textuie has 
been destroyed except for some round, radia.l quartz 


growths that are probably silicified spherulites. Locally 


the mottled, dark-green, chloritic rock looks like Copley 
greenstone. Some of the chloritic rock has a few 


quartz phenocrysts and is a chloritized rhyolite, but one 


10-foot layer, which contains finely disseminated leu-


coxene. and no quartz may be a thin flow of andesite in-


terlayereci with the Balaklala rhyolite.


MEDIUM-PHENOCRYST RHYOLITE 


Mediumphenocryst rhyolite is a poI1)hyritic rock 


that has qUartz and feldspar phenocrysts 1 to 4 mull-
meters in diameter in an aphanitic groundmass. The 
color may be white, buff, light cream, gray, light green-
ish gray, or pink. This rhyolite ranges in structure 


from hard unsheared rhyolite to a strongly foliated 
rock that contains quaitz phenocrysts in a grouiiclinass 
of secondary niineiais. The porphyritic rhyolite gen-


erally consists of . about 10-20 percent quartz and feld-


spar phenocrysts in a feisitid grouncimass. Quartz 
phenocrysts ale onspicuous and constitute from 5 to 20 
percent of the rock. The quartz commonly occurs in the 


form of glassy, euheciral stubby dipyramids Usually 
one rhombohedron predlominates and the prism faces 


are absent; this combination gives a pse.udocubical form 
to many of the phenocrysts. Some of the quartz pile-
nocrysts are rounded or anheclial. Glomerocrysts, that 


is, clusters of 2-millimeter quartz phenocrysts aggre-
gating 6 to 12 millImeters in diameter, . are common, 
and they caused some trouble in mapping on the 
basis of phenocryst sjze. 1-lowever, the size of indi-
vidual phenocrysts in the glomerocryst can usually be 


recognized. 
Feldspar phenocrysts are as abundant as quartz phe-


nocrysts in the unaltered rock, but in much of the por-


phyriti.c rhyolite the feldspar crystals ale completely 
altered to sericite and clay minerals They are e.uhe-
dial and average about the same size as the quai.tz 


phenocrysts. 
No mafi.c minerals are recognizable megascopically 


in most of the rhyoi.ite, but locali.y small amounts of 


epidlote were observed., 
P1 aty, medum-phenocryst rhyolite makes up much 


of the Baiak].aia rhyolite roof pendant that projects 
into the Mule Mountain stock along Clear Creek, east 


and south of \Thiskytown, and occurs also on Iron 


Mountain peak. The rock is a light-greenish-gray me-
dium -phenocryst rhyolite that has well- formed parting 
planes one-fourth t 1 inch apart. Although the part-
ing planes appear to be parallel vhen viewed from a dis-


tance, in detail the plates ale leJ.lticuiar and few of 
them can be traced as much as 10 feet (fig. 14). 
rfhe porphyritic ih.yohte between plates is massive and 
unsheared. The piaty stiucture probably is a primary 


flow structure that differs in origin from the sheeted 
rhyolite and from rhyolite having closely spaced frac-


ture cleavages. 
Under the microscope the medium-phenocryst rhyo-


lite is seen to be a porphyritic rock consisting of 1- to 4-
millimeter quartz and feldspar phenocrysts in an 
extremely fine grained holocrystalline groundmass of 


pilotaxitic or microgramtoid texture. Spherulitic
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FIGuaE 14.—Platy medium-pheaocryst rhyolite acat Monat Sha sta. miae 
east of Clear Creek. Note the lenticular character of the j:ilates. 


structures and gianophyric textures are rarely found. 
No senate texture was observed; the change from pheno-
crysts to fine-grained groundmass is extremely abrupt. 
The rock consists mainiy of aibite and quartz, and small 
amounts of sericite, hyclromica, epidote, chlorite, clay 


minerals, probable orthoclase, zoisite, biotite, carbonate, 
magnetite and sphene listed in decreasing order of abun-
dance. The unaltered rock contains more than 90 per-
cent albite and quartz. Generally the aibite in the 
groundmass is partly altered to sericite and hyciromica, 
and to smaller amounts of kaolinite, chlorite, epiclote, 
and zoisite. Where shearing is pronounced, only quartz 
phenociysts remain in a completely secondary ground-
mass.	 - 


Quartz—Quartz phenocrysts constitute from 5 to 
20 percent of the rock; qwtrtz also onstitutes about 
onìe-third of the groundmass, and is present in veinlets 
with or without aibite. The quartz phenocrysts range. 
in outline from rounded to stubby. dipyramids. They 
are colorless or are red clue to thin coatings of hematite 
around and in cracks through them. Liquid inclusions 
are abundant, but are lacking in the quartz of the 
grouncimass and veinlets. Most of the quartz pheno-
crysts have straight, sharp face against the ground-
mass, but a few are extremely corroded. 


The quartz phenocrysts in both sheared and un-
sheared porphyritic rhyolite are typically shattered by 
closely spaced, uniformly distributed fractures. The 
shattering probably was caused by shrinking in conver-
sion from beta to alpha quartz during . cooling (Wright 
and Larsen, 1909, p. 438).


Albite.—Albite occurs as euhedral phenocrysts in 
about the same number as quartz phenocrysts, but is 
also found as a felted mass of tiny laths in the ground-
mass, as intergrowths with quartz, and in quartz-albite 
veinlets cutting the rock. Many of the albite pheno-
crysts have indices of refraction less than 1.54 and have 
the maximum extinction angle perpendicular to (010), 
X' to (010) of 15 to 16°, showing that the albite is 
more soclic than AbsoAna; the phenocrysts range in 
composition from Ab96An4 to Ab92An5. They are not 
zoned, and have both albite and Carlsbad twinning. 
Zoisite and epidote are found in a few phenocrysts, but 
many are unaltered and contain no inclusions. 	 - 


Epzdote.—Epdote, in amount usually less than 5 
percent, is disseminated a.s tiny grains throughout the 
groundmass, and occurs locally in small amounts in 
altered albite, and as phenocrysts that look pseudo-
morphc after p1Oxene.	 . 


Orthoclase.—A feldspar, which is probably ortho-
clase, is irregularly distributed in the groundmass in a 
few thin sections; it has a negative optic sign, negative 
relief, and an optic angle of about 80°. 


GROUNDMASS 


The ho] ocrystalline groundmass of the unaltered 
poiphyritic rhyolite consists predominantly of al-
bjte and quartz, but contains small quantities of ortho-
clase (?), epidote, and magnetite. The aibite in the 


groundmass has the same composition as that in the 
phenocrysts. Groundma ss textures are pilotaxitic, mi -
crogrtnitoidl, myrmekitic, and granophyric. The most 
characteristic gioundmass has a pilotaxitic texture and 
consists of a felted mass of unorienteci plagioclase laths 
and interstitial quartz, small amounts of orthoclase ( ?), 
epidlote, and magnetite. Pilotaxitic texture is domi-
nant in the nonporphyri tic rhyolite, which has the finest 
grained groundrnass; microgranitoid texture. is more 
common in the medium-phenocryst rhyolite, which has 
a more coarsely grained groundmass. Myrmekitic and 
granophyric textures ale less common and probably in-
dicate reworking of the original rock by deuteric 
solutions. 


Some of the porphyritic rhyolite with the finest 
grained groundmass contains spherulitic structures. 
These are colorless microscopic spheres that show a dark 
cross under crossed nicois. The spherulites consist of 
a radial fibrous growth that has positive relief and is 
probably quartz. 


Veinlets of quaitz and albite cut the rock; the corn-


position of the albite in these veinlets is Ab96An4. 


The veinlets have sharp walls and usually cause no 


change in the texture or composition of the acjacent 


groundmass, but in a few sections a recrystallization of


BALAKLALA RHYOLITE
	


25 







FIGURE 15.—Myrmekitic hitergrowth of quartz and albite in nledium-phenOCrySt Balakhula rhyolite. Crossed nicols, X 50.
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the groundmass to a micrographic intergrowth was 


observed. 
Micrographic and myrmekitic textures are common. 


Abundant myrmekitic intergrowths of albite and quartz 
surround quartz phenocrysts or replace the rhyolite 
groundmass. Most of the quartz phenocrysts have 
megascopicaily straight crystal faces, but thin sections 
show that they are extremely irregular. The quartz in 
the myrmekitic intergrowth surrounding the quartz 
phenocrysts is in optical continuity with the phenocryst, 


and grows out from it. Some quartz phenocrysts have 
cores of myrmekitic intergrowths of quartz and aibite 


(fig, 15). 
Micrographic intergrowths are present mainly in 


albite phenocrysts and less commonly surround them. 


These intergrowths are imich coarser than the myr-


mekife and seem to be a replacement by quartz along 


eleavage planes in albite. 


COARSE-PHENOCRYST RHYOLITE 


The coare-phenocryst rhyolite is similar in appear-


ance to the medium-phenocryst rhyolite except that the 


quartz arid albite phenocrysts are more than 4 milli-


meters in diameter. •Where unweathereci most of the 


rhyolite is a hard massive leucocratic rock that contains 


20 to 30 percent quartz and aibite pheriocrysts in an 
aphanitic matrix; mafic minerals constitute less than 


S percent. This leucocratic rock is white, cream, light 
greenish gray, or buff. Over much of the district it 
has a soft "punky" appearance near the surface clue to 


alteration of the feldspar to clay minerals. 
Both extrusive and intrusive coarse-phenocryst rhyo-


lite is present. The main extrusive mass is at Mammoth 


Butte, where it forms a cumulo dome that has an ex-
posed thickness of about 1,400 feet. At least 90 per-


cent of this dome cOnists of homogeneous, leucocratic, 


porphyritic rhyohte containing subhedral to euhedral 


quartz phenocrysts as much as 1 centimeter in diameter, 


and euhedral albite phenocrysts as much as 6 milli-


meters, in a white, cream, or light greenish-gray apha-


ri itic groundmass. 
Intrusive coarse-phenocryst rhyolite forms plugs, 


sills, and dikes. At the Uncle Sam mine in the central 


part of the mining district, plugs consisting of this 


rhyolite constitute the main conduit for the extrusive 


coarse-phenocryst rhyolite dome. Other plugs, sills, 
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The extrusive coarse-phenocryst rhyolite is a poipIy-
ritic rock that contains mainly quartz and albite, but 
also conta.iis biotite, epiclote, zoisite, chlorite, sericite, 
hydromica, clay minerals, and magnetite. Quartz and 
albite phenocrysts constitute. 20 to 30 percent of the 
rock in about equal amounts. The grounclma.ss has a 


niicrogranitoid texture. No flow-banding or spherulitic 
structures are present such as are common in the non-
porphyritic rhyolite. 


Q uart phenocrys ts.—Quartz phenocrysts generally 
are as stubby dipyramids that range from 2 to 10 milli-
meters in diameter, but some are irregular or rounded. 
Most of theth have a milky color; however, some are clark 
gray or smoky (fig. 13). The dark color is clue to dark, 
minute dustlike inclusions near or along arcua.te frac-
tures in the quartz (fig. 16). 


FIGURE iU.—Pliotomici'ograpii of dark quartz phenocryst in coarse-
phenocryst rilyolite. Dark color is due to minute dark inclusions 
along arcuate fractures. Crossed nicols, X 42. 


Most of the quartz phenocrysts in the coarse-pheno-
cryst rhyolite are shattered by minute, closely spaced 
fractures similar to those in the nmeclium-phenocryst 
rhyolite. This shattering is probably clue to inversion 
from beta to alpha quartz. Megascopically the quartz 
phenocrysts seem to have sharp, straight faces. T.Jncler 
the microscope. some crystals are seen to be very ir-


regular in outline and have thin growth rims. The 


growth rims and the original quartz phenocryst both 


contain liquid inclusions, but the growth rims are not 
crackled. Quartz grains in the groundmass next to a 
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quartz phenocryst are commonly in optical continuity 
with the pheiiocryst. ii'1any quartz phenociysts show 
strain shadows. The shattering that caused the strain. 
shadows formed more widely spaced and irregularly 
distributed fractures than the crackling believed to have 
formed during inversion of the quartz. The irregular 
fractures in the quartz causing the strain shadows were 
probably formed d uring orogeny. 


Albite phenocrysts.—Albite. 1)Ienocrysts, ranging 
from 3 to 6 millimeters in diameter, constitute 15 to 25 
percent of the rock. They are most commonly euhedral 
but some are irregular in outline. The composition of 
the albite ranges from Ab 97An 3 to Ab92An8. The 
phenocrysts are unzoned and have albite and Carlsbad 
twinning. 


All the albite phenocrysts are altered to some extent 
and are replaced by sericite, hydromica, chlorite, clay 
minerals, and epidote. Chlorite and hydromica are the 
most abundant alteration products; epidote is rarely 
Present in the albite. 


Epzdote.—Epidote constitutes as much as 5 percent 
of the coarse-phenocryst rhyolite. It is in grains less 
than 0.2 millimeter across tJ at are disseminated 
throughout the groundmass, or is in clusters of tiny 
granules that may aggregate 4 millimeters across. 


Some of the epidote is pseudomorphic after hornblencle. 
Groundrnass.—The groundmass has an equigranular 


:ttü,i.e. and is composed mainly of quartz and albite, 
but 'also contains chlorite, biotite, epiclote, sericite, hy-
ciromica, clay minerals, and magnetite. The grain size 
averages about 0.2 millimeter. No flow or spherulitic 
structures are present. The groundmass of the ex-


trusive coarse-phenocryst rhyolite is coarser grained 
than the groundmass of the smaller phenocryst rhyolite 
and is equigranular instead of pilota.xitic Quartz and 


albite are the principal constituents, but chlorite, in 
irregular patches as much as 1 1/2 millimeters in diam-
eter, is sparsely disseminated through the matrix and 
along fractures. Some of the chlorite has an anomalous 
blue interference color. Green biotite is present but 
includes chlorite as a secondary mineral along fractures 
and in irregular clusters. Both minerals generally con-
stitute less than 5 percent of the rock. 


Myrmekitic and micrographic intergrowths of quartz 
and a].bite are present similar to those in the medium-
phenocryst rhyolite. Micrographic intergrowths are 


more abundant and are formed in isolated albite pheno-


crysts as centripetal replacement by quartz along cleav-


age planes in albite. In some instances the whole 


phenocryst may be a micrographic intergrowth, but 


generally an unreplaced core of albite remains. Myr-


mekitic intergrowths are in the center of a few quartz 


phenocrysts and in the groundmass surrounding quartz


and dikes of this rhyolite occur in the lower and middle 
units of the Balakiala rhyolite and in the Copiey 
greenstone. 


EXTRUSIVE COARSE-PHENOCRYST RIIYOLITE 
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The intrusive coarse-phenocryst rhyolite is commonly 
a white to greenish-white porphyritic rock containing 


quartz and albite phenocrysts a.s much as 7 millimeters 
in diameter in a siliceous aphanitic groundmass. Plugs 


of coarse-phenocryst rhyolite cut the lower unit of the 
Baiaklala rhyolite at the Uncle Sam gold mine in the 
central part of the mining district, and these plugs 
constitute the main conduit for the extrusive coarse-
phenocryst rhyolite dome. Most of the plugs consist 
of white hard porphyritic rhyolite that is extremely 


silicified; parts of the rock contain more than 50 per-
cent quartz. No mafic minerals are visible megascopi-


cally. 
The intrusion of the phigs must have been accom-


panied by explosive activity, as the plugs and the sur-
rounding nonporphyritic rhyolite, for several hundred 
feet, are shattered. This shattering permitted the rock 
to be more thoroughly altered by hydrothermal solu-


tions than the unshattered rhyolite. Little spots and 
irregular masses of talc as much as 4 inches long are 
disseminated through much of the altered rock; in 
some places the rhyolite was altered to a quartz-talc 
rock. Silicification of the coarse-phenocryst rhyolite 
plugs and the nonporphyritic rhyolite near the plugs 
is much more widespread than the talc alteration. The 
quartz causes a wholesale replacement of the originail.y 


porphyritic rhyolite; this replacement decreases the 
size of the inidividual phenocrysts and increases 
the grain size of the groundmass, giving the rhyo-
lite a grantoid appearance. Aibi.te phenocrysts are 
extremely corroded, and a.lbite occurs as irregular relict 


grains in secondary quartz. 
The quartz and quartz-talc alteration is not limited 


to the plugs, but extends out into the shattered wall rock 
of nonporphyritic rhyol.ite. Where the alteration is 
intense, it is impossible to distinguish whether the rock 
was part of the coarse-phenocryst rhyolite plug or part 
of the surrounding nonporphyritc rhyolite. 


A plug of coarse-phenocryst chloritic rhyolite ex-
posed in the adit of the Uncle Sam gold mine, 1,800 


feet from the portal, has a • different appearance and 


composition from the other plugs in the Uncle Sam 


mine area. It is composed of a hard greenish-gray


rhyolite that has no dhstinct porphyritic texture, but 
by close examination some glassy, anhedral quartz 
phenocrysts can be outlined in a green secondary 


groundm ass. rrlie nonporphyritic rhyolite wall rock of 


this plug is alteredi to a predominantly quartz-chlorite 


rock. Under the microscope the greenish-gray lo r


-phyritic rhyolite is seen to be composed of quartz and 
albite phenocrysts in a groundimasS of quartz, albite, 


epidote, hornbiende, chlorite, sericite, talc, clay nun-
erals, sphene, and magnetite. Much of the rock is re-
placed by quartz and a few sulfide minerals. Quartz 
audi aibite occur as anhedral to subheciral phenocrysts 
as much as 5 millimeters in dliameter in a grouncimass 


averaging 0.5 millimeter in grain size. Aibite is 
clouded by inclusions of epidiote audi by veinlets of 
chlorite andi sericite that have cut through audi replaced 
it. Euhedira 1 green hornbiendle grains 0.2-millimeter 
across, which appear to be primary, make up as much 
as 2 percent of the rock; the hornblende is in part re-


placed pseudomorphously by epidote. The darker color 
of the rock is due to the presence of 15 to 20 percent 
chlorite that has replaced aibite. The plagioclase pine-
nocrysts are unzoned crystals that have aibite twin-
ning. They have an extinction angle of 15 in sections 
perpendicular to (010), X' to (010), which corresponds 


to albite of composition Ab95An5. The difference in 


mineralogy of the dlarker coloredi plug in the adit of 


the Uncle Sani gold mine is not understood. The tal:c 
alteration of nearby plugs in this area indiat the 
addition of magnesia-rich solutions. Possibly primary 


hornblendie in the diarker coloredi plug favored the . f or-


mation of chlorite and epidote by the magnesia-rich 
hydlrothermal solutions rather than talc, as in theother 


plugs in the vicinity of the Uncle . Sam gold mii 


PYROCLASTIC BEDS 


The rhyolitic pyroclastic beds consist of shaly tuff, 
crystal tuff, lapilli tuff, fine and coarse volcanic breccia, 
flow breccia, and volcanic conglomerate. In most of 
the pyroclastic beds the fragments are angular to sub-


roundledi and consist of coarse material, but in a few 
beds the fragments are well rounded and resembie 
volcanic conglomerate. The character of the material 
in a single pyroclastic bed is rarely uniform; coarse 


unstratified rock is commonl.y interlayered with finer 


pyroclastic rocks and with wel.l-bedided tuff. Figure 
17 shows the nature of a pyroclastic bed located 2,800 


feet northwest of tine Mammoth mine in the middle unit 


of the Balakiala rhyolite. The base is a jumble of 
coarse unstratifiedi material that has fragments of 


porphyrtic and nonporphyritic rhyolite. Some of 
these fragments are flow bandedi. This unstratified 


material is overlain by a poorly bedded fine pyroclastic 


phenocrysts, and have a finer texture than the micro-


graphic intergrowths. 
There is no pronounced foliation in the coarse-pheno 


cryst rhyolite. The secondary minerals are unoriented 
in contrast to the medium-phenocryst rhyolite, which 


may have oriented sericite and hydromica. However, 
near the Mammoth mine the rocks are poorly foliated 
near the thin edge of the coarse-phenocryst rhyolite 


dome.
INTRUSIVE COARSE-PUENOCRYST RHYOLITE
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FIGURE l7.—Pyroclastic layer in middle unit of the Balaklala rliyolite 


northwest of the Mammoth mine in the canyon of Little Backbone 
Creek. Coarse-porpliyritjc and nonporphyritic rhyolite fragments as 
much as a foot in diameter below, grading to rhyohitic tuff and shialy 
tuff above. 


breccia, which is in turn overl.ain by a well-bedded 
rhyolitic tuft and shaly tuft. Unsorted, angular frag-
ments are characteristic of many of the volcanic 
breccias. 


The beds range from fine, well-bedded, apparently 
water-deposited, shaly layers of tuft, through tuft con-
taining quartz and aibite crystals or crystal fragments, 
to lithic tuft containing fragments of porphyritic and 
flonporphyritic rhyolite as much as a quarter of an inch 
in diameter. Most of the fine tuft. layers are well 
bedded; some are apparently reworked and contain 
waterworn fragments. In most of the crystal and 
li.thic tuft layers the bedding is not apparent or is 
poorly developed. Most of the beds are on].y a few 
inches to a few feet thick and have a lateral extent of 
a few hundreds of feet. They may either lens out 
or grade into volcanic breccia. A group of tuft beds, 
such as a deposit in a basin, is much more extensive 
and in some places can be traced for several thousand 
feet. The larger units of tuft are composed of several 
individual beds; they commonly grade downward into 
coarser pyroclastic layers, although there may be no 
uniform sequence of rhyolite flows, tuft, and breccia. 


Minor amounts of fine-grained dacitic tuft beds are 
present in both the lower and middle units of the


klala. They are exposed along the trail to the 
a King mine on the South Fork of Squaw Creek.


laciti c tuff beds are dark-greenish-black, aphanitic
that have a cherty appearance. In the field they


mapped as black felsite, but under tmicroscope
tic texture was recognized in some of the clacitic


Tuft bedls containing quartz andi feldspar crystals andi 
chi1)s mole than 4 millimeters in dijamneter. are charac-
teristic of the pyroclastic. zone at the base of the coarse-
)henocryst rhyolite. The tuffaceous origin of some of 
the crystal tufts is difficult to recognize. Quartz crys-
t.als, more than. 4 millimeters across are identical to the 
quartz )11eI1ocrysts in the coarse-phenocryst rhyolite in 
an ap)arently al)ha.mtic matrix. These crystal tuft 
beds, though, have a heterogeneous character in con-
trast to the uniform character of the coarse-phenocryst 
rhyolite. Quartz crystals in the tuft have a very uneven 
diistribution, and the crysta.l tuft beds gradie laterally 
and vertically into rhyolitic tuft beds that have no 
quartz crystals. Also, the quartz crystals in the tuft are 
more roundedi than those in the coarse-phenocryst 
rhyolite, andi chips of phenocrysts are cmnmon. An-
other characteristic of the crystal tuft is a imich higher 
ratio of quartz to feldspar phenocrysts thaii is present 
in the porphyritjc rhyolite; the ratio of quartz to feid-
spar phenocrysts in the porphyritic rhyo].ite is about 
1:1.


TUFF BEDS 


Under the mIcroscope the rhyolite tuft is seen to have 
the same mineralogy as the flow rocks of the Balakiala 
rhyolite, although the proportions of minerals are usu-
ally difterent. They contain grains of quartz and albite 
and lithic fragments of porphyritic and nonporphyritic 
rhyo]ite in a fine-grained c]astic matrix of quartz, seri-
cite, hydromica, chlorite, a.lbite, kaolinite, montmoril-
lonite andi less commonly rutile, magnetite, biotite, and 
zeolites. A]bite is usually much more altered than in 
the rhyolite flows, audi is often completely altered to 
sericite, hydiromica, chlorite, and clay minerals. Albite 
when unaltered has the composition Ah96An4 to 
Ab92An 5, similar to that in flows in the Balakiala 
rhyolite. 


Many of the t.uft layers in the Baiaklala are easily 
recognizable as they are well beddedi or contain lithic 
fragments. However many of the fine-grained tuft 
and crystal-tuft layers have no apparent bedding, and! 
megascopc.a1ly they have an , aphani.tic matrix; these 
are difficult to recognize in the field as tuft because 
their c].astic nature is not apparent. The rhyolite tuft 
beds have the following characteristics b which they 
may be recognized where bedding and clastic textures 
ale not obvious in an outcrop 
1. In thin sections, minerams in the matrix of the tuff beds have 


a rounded, elastic texture. This is much more conspicuous 
under the microscope in plane light than under crossed 
nicols. 


2. Angular chips of phenocrysts aie common. 
3. Quartz and fe1dspai fragnient.s and crystals have a heteio-


geneous distribution, whereas the distribution of quartz 
and feldspar mI)henocrysts in the porphyritic rhyolites is 
much more uniform.
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4. The matrix of the tuft is heterogeneous. Parts may be very 
fine grained and others rather sandy. 


5. Quartz fragments and crystals greatly predominate over feld-
spar fragments and crystals. 


6. Quartz and feldspar phenocrysts tend to be more anhedral 
than those in the rhyolite flows, and they commonly are 
rounded. 


7. Porphyritic or nonporphyritic rhyolite fragments may be 
present, but they are rarely abundant or conspicuous in 
the fine-grained tuff or crystal tuff bec1s. 


These criteria were developed by the microscopic 


study of fine-grained rocks that were obviously bedded 
and of clastic origin. Points 2, 3, 5, and 6 are criteria 
in recognizing crystal tuff in the field. MegascDpic 
grains of quartz and feldspar commonly have rounded 
outlines, although euhedral crystals and crystal chips 
are present. The distribution of the megascopically 
visible quartz and feldspar grains is not umform, and 


in places they may be completely lacking. Quartz is 


often the only mineral that can be recognized in crystal 


tuff; where feldspar is discernible, a ratio of quartz 


to feldspar phenocrysts of 3: 1 or 4: 1 is common, 


whereas the ratio of quartz to feldspar phenocrysts in 


porphyritic rhyolite flows is about 1: 1. 
• Points 1 and 4 are the most reliable criteria for rec-


ognizing fine-grained tuif or crystal tuff microscop-


ically. Particularly the round clastic appearance of 


FiGuaa 18.—Photomicrograph of bedded rhyohitic tuff. Fragments are 
all angular quartz clasts in a fine clastic matrix of quartz, sericite, 
and minor albite. Crossed nicols, X 14.


the matrix is chaiacteristic of most of the fine-graineci 


rhyolitic tuff and crystal tuff in this district. 
A photomicrograph of rliyoiitic tuff is shown in fig-


ure 18. 
An unusual rhyolitic tuff containing pellets is found 


in the Iron Mountain area. It is a fine-grained, buff-
colored, partly ironstained tuff that contains spherical 
and ellipsoidal pellets of the same composition as the 
matrix (fig. 19). Most of the pellets range in size from 
spheies 2 millimeters in diameter to prolate ellipsoids 
18 millimeters long with a minor axis of 10 millimeters. 


Small pellets are sparsely disseminated, whereas the 
larger ones may constitute as much a.s 30 perceit of 


the rock. 
The pellets are harder and more resistant to erosion 


than the matrix and stand out on weathered surfaces 
(fig. 19). These rocks are very fine grained clastic 
rhyolitic tuff beds composed of quartz, sericite, and 
hydromica. The pellets have a megascopic concentric 
structure, but commonly contain fragments that have 


microspherulitic structure. 
Following the classification of Wentworth and Wil-


liams (1932, p. 37), this rock is an accretionary 1.apilli 
tuff. Similar tuff pellets have been called volcanic 
psohtes, mud balls, and mud pellets (Williams, 1926, 
p. 232). They have been described by Richards and 


Bryan (1927, p. 54-60) from the Brisbane tuff of Aus-


tralia and by Pratt (1916, p. 450-455) from the 1911 


eruption of Taal volcano in southwestern Luzon, Philip-


p" Islands. The pellets were found on the slopes and 


the margin of Taal volcano 6-8 kilometers from the 


crater (Pratt, 1916, p. 451). 


: 
1 


FIGURI 19.—Accretionary lapilli rhyolitic tuff. Most of the pellets are 
prolate ellipsoids having an average major axis of 6 millimeters. The 
composition of the pellets and the matrix is the same.
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The tufF pellets are formed in the air by the aggrega-
tion of very fine tuff particles by condeising steam. 
Wentworth and Williams (1932, p. 37) note that sim-
ilar pellets may be formed less commonly by rolling of 
lapilli nuclei over fresh ash surfaces. The pellets in 
the West Shasta district lack the lapilli nuclei and un-
doubtedly fell to the earth as spherical mud balls that 
were later distorted during orogeny. They indicate 
that part of the Ba.iakia].a rhyolite was above water 
when the pellet tufF was formed. 


The lower and middle units of the Balaklala rhyolite 
contain some very fine grained dactic tuff beds. They 
are dark greenish-black rocks that commonly have a 
mottled appearance due to light-green spots or 
irregular light-colored veinlets. Mega.scopic gra.ins of 
quartz may be present in an aphanitic matrix. The 
fine-grained dacitic tuff beds are composed of quartz, 
epidote, calcite, aibite, zeolites, chlorite, and some clay 
imnerais.' The feldspars are saussuritically altered to 
epidote, calcite, and zeolites. The dark color is due to 
finely disseminated epidote; the mottled appearance of 
lighter green is caused by si]icification. 


ORIGIN OF THE BALAKLALA RHYOLITE 


The Balaklala rhyolite was named and first described 
in detail by Diller (1906, p. 6), who described the Bala-


klaia rhyolite as a series of siliceous lava and tuff beds. 
Graton (1909, p. 81) later studied part of the Shasta 
copper-zinc district and concluded that the Bala.klaia 
rhyolite of Diller was intrusive into the surrounding 
rocks, and he called it an alaskite porphyry. 


An intrusive origin for the rhyolitic rocks was ac-
cepted by all the geologists who published information 
on this area after Graton's work (Averill, 1939, p. 122; 
Ferguson, 1914, p. 30; Hinds, 1933, p. 107; Seager, 1939, 
1 . 1958-1959), although geologists for some mining com-
panies continued to regard the rocks as flows and py-
roclastic rocks. 2 Mapping by the writers has shown 
that Diller was correct in his belief that the rhyolitic 
rocks are of volcanic origin, and they have revived 


Diller's name of Baiakla.la rhyolite for the formation. 
The disagreement among geologists on the mode of 


origin of the Baiaklala rhyolite stems largely from the 
clifficu].ties inherent in the interpretation of complex 
volcanic structures. Owing to inadequate exposures 
and insufficient information on the area as a whole, the 
origin and relationship of inJividual rock types and 
structures is difficult to determine. The essential prob-
lem in determining the origin of the Balak]ala rhyolite 
is whether the rhyolite is entirely intrusive, whether 
it is in part older and in part younger than the Kennett 
formation, or whether it is a volcanic i].e composed 


2 Based oa private reports of the liming companies.


mainly of extrusive rock but containing some intrusive 


rock. An important part of this problem is the origin 
of the upper unit of • the coai'se-phenocryst rhyolite. 
The lower and middle units of the i'hyolite are con-
sidlered by the writers to be unquestionably extrusive 
because of the large amount of pyrociastic material 
interlayered in the rhyolite. The upper imit, however, 
is a broad, flat-lying body of massive rock . as much as 
1,400 feet thick that contains very little pyi'oclastc 
material; its mode of origin is not obvious. The mas-
sive cliaracter of this rock suggests that it might be 
either an intrusive sill or a laccolith between the Ken-
nett formation and the middle unit of the Balakiala 
rhyolite, but the writers believe that the field evidence 
favors its formation as a volcanic dome extruded on 
the middle unit of the Balaklala rhyolite before Ken-
nett time. The discussion of the origin of the coarse-
p1enocryst rhyolite is given in full, both because the 
upper coarse-phenocryst rhyolite contains the least 
interna.l evidence of its surficial origm, and because the 
ore-bearing zone lies a.t or a short distance below the. 
base of the upper unit of the Balaklala, and this contact 
is used as a horizon marker throughout the district in 
the search for ore bodies. 


The evidence that has been adduced by others in pos-
tulating the intrusive character of all or part of the 
Balaklala rhyolite can be summarized as follows: 


1. 1)ikes or sills of rhyolite are reported to cut all the en-
closing rocks, including the Kennett formation. 


2. The absence of a basal conglomerate and of debris from 
Balakiala rocks in the overlying Kennett formation shows that 
the Kennett was not deposited on the surface of the Balakiala. 


3. Breccias, which are interpreted as autobreccias in an in-
trusive, rather than as volcanic bi'eccias. 


4. The absence of glass in the rhyolite. 
Evidence that is thought by some geologists of the mining 


companies to demonstrate the intrusive nature of the upper 
coarse-phenocrysts rhyolite is: 


5. "Xenoliths" of shale occur in the coarse-phenoci'yst 
rhyolite. 


6. The coarse-phenocryst rhyolite appears to have metamor-
phoseci the overlying shale. 


7. The intrusion of the rhyolite crumpled the overlying shale 
along the contract of the intrusive rock. 


8. rj lower and middle units of the Balakiala rhyolite are 
foliated but the upper imit is not, indicating intrusion after 
the foliation was formed. 


A discussion of the specific points is given because 
it is recognized that some of the field evidence is con-
troversial and open to several interpretations. 


1. The tuff beds, coarse and fine pyroclastic material, 
audi some shaly material that are interlayered with the 
rhyolite are adlequately describedi under "Pyroclastic 
rocks." The large amount of pyrociastic material audi 
the fish plate found in one tuff bed appear to the writers 
to give conclusive evidence that the rocks of the lower
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at the surface. However, many bodies of rhyolite have 
been intruded into their present position as sills, dikes, 
necks, and probably in a few places as breccia pipes; 
at many places, unless pyroclastic beds occur there are 


no petrographic features of the rhyolite bodies to indi-
cate that one was intrusive and another was extrusive. 
Feeders for a rhyolite flow may cut all the underlying 
rocks, but the writers have found no locality where 
rhyolite intrudes the Kennett formation. Rhyolitic 
tuff beds, particularly crystal tuff, occur in the transi-


tion zone between the upper unit of the Balaklala rhyo-
lite and the Kennett formation and in the lower part 
of the Kennett formation at some places. It is prob-
ably these occurrences, interpreted as rhyolitic sills, 
that led earlier writers to believe that rhyolite intrudes 


the Kennett formation. 
2. Basal coiglomerate and wateiworn rhyolitic 


debris would not be expected at the base of the Kennett 
formation, as the fish plate that was found in tuff in 
the upper part of the Balaklaia rhyolite, and other 
evidence given under "Geologic history," indicate that 
the Bala.klaia was deposited largel.y at or below sea 
level. Debris derived from a few volcanic islands that 


projected above water level would be similar in appear-
ance to the waterworked tuff beds that are found in the 


transition zone between Baiaklala and Kennett. 


3. Bodies of breccia where the groundmass and frag-
ments are alike are flow breccias formed by the incor-
poration of crustal material in a flow, rather than being 
examples of autobrecciation in an intrusive. They 
are layered rocks, commonly bounded by other types 


of pyroclastic layers. 
4. Some textures that appear to be caused by devitri-


fication of glass and some fluidal textures have been seen 
in thin sections, but they are rare. Apparently very 


little glass was formed in the rhyolites. 


5. No xenoliths of shale of the Kennett formation in 
rhyolite were found by the writers. The xenoliths of 
shale between "sills". of rhyolite, reported at some of 


the mines, are interlayered rhyolitic crystal tuff and 
shale in the transition zone between Baiaklaia and 


Kennett formations. 
6. The hard, beaded material under the coarse-


phenocryst rhyolite, that has, been called metamor-
phosed shale or hornfels at the Mammoth mine was 


found to be a normal soft, shaly tuff where it was traced 


away from the mine. Thin sections showed that the 


hard, flinty character of the tuff bed at the mine was 


clue to hydrothermal silicification. 


7. The crumpling at the shale-rhyolite contact and 


the difference in tbe amount of foliation between the 
rocks of the middle and upper units of the Baiaklala


are due to their difference in competence as described 
under "Relationship to folds and foliation." Some 


minor crumpling is clue to syngenetic sliding. 
Evidence for an extrusive origin for the uiper 


coarse-phenocryst rhyolite unit of the Balakiala in 


particular is: 


1. The piesence of a tuff bed which contains frag-
ments of coarse-phenocryst rhyolite and coarse quartz 


crystals along the base of the dome of coarse pheno-
cryst rhyolite. These beds indicate an explosive phase 


of the rhyolite before the extrusion of the thick dome. 
The base of the main body of the rhyolite is everywhere 


conformabi.e to this tuff except at the vent. 


2. The gradational contact at the top of the upper 
unit of the Balakiala rhyolite from coarse-phenocryst 
rhyolitic tuff to shaly tuff and shale at some localities 
indicates an explosive phase after the extrusion of the 
main body of coarse phenocryst rhyolite, and indicates 


continuous deposition. 


3. The tuff and pyroclastic rocks above and below the 


main body of massive coarse-phenocryst rhyolite come 
together at the edge of the dome, andi continue as one 


zone of tuff beyond the limits of the dome. 


4. The presence of at least one coarse pyroclastic 
layer in the ihyolite dome, which contains rounded 


fragments of coaise-phenocryst rhyoli te mixed with 
other varieties of rhyolite, shows that the formation of 
the dome was inteiiuptecl locally by a periodT of ex-
plosye activity during which a coarse pyroclastic 


layer was deposited. 


5. Lack of any apO)hyses of rhyolite extending up 
into the shale of the Kennett formation is negative 
evidence that the coarse-phenocryst rhyolite is not in-
trusive, although a few dikes accompanying the 
rhyolitic tuff beds in the lower part of the Kennett 


might be expected. 


KENNETT FORMATION 


The Kennett formation is composed almost entirely 
of shale and limestone, but minor beds, of shaly tuff and 


crystal tuff are interbedclecl with shale near the base of 
the formation. The shale forms the lower pait of the 


formation; it is 'commonly a black siliceous thinly 
bedded rock which is locally crumpled and cut by a 
network of tiny quartz veins. The limestone formns the 
upper part of the formation and is largely a coral reef. 


Fairbanks (1903, p. 48) first described the shale and 
limestone between Squaw Creek and Backbone Creek 
and north of Backbone Creek, and Smith (1894, p. 591) 
credits him with naming these strata the Sacramento 
formation in a manuscript. However, Smith (1894, 
p. 591) called these rocks the Kennett limestone and 
shale and implied in a table that the Sacramento for-
mation andi Kennett limestone and shale are equivalent
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Subsequently the term Sacramento formation was 
dropped and the term Kennett formation was used by 
later writers (Diller, 1906, p. 2; Graton, 1909, p. 79). 


DISTRIBUTION 


The Kennett formation is exposed throughout the 
northern part of the West Shasta district as discontinu-
ous erosion remnants on present topography of a former 
much more continuous formation. Most of the Ken-
nett caps hills or ridges, and is seldom found in the 
valleys. 


The Kennett formation is most extensively exposed 
in the southern pait of the Behemotosh Mountain quad-
rangle. It is exposed northeast of Backbone Creek on 
the southwestern slope of Backbone Ridge between the 
Bragdon formation to the northeast and the Balaklala 
rhyolite to the southwest, and as erosion renmants on 
the crests of hills and ridges southwest of Backbone 
Creek to Mammoth Butte. Good exposures are found 
above the road leading from Shasta Lake to the Golin-
sky mine and along the upper part of the road from 
Shasta Lake to the Mammoth mine. The Kerinett is 
also exposed as a thin, discontinuous band as much as 
800 feet wide between the Balakiala and the Bragdon 
formations in the northeastern part of the Whiskytown 
quadrangle and the southwestern part of the Behemo-
tosh Mountain quadrangle from Mad Mule Mouitain 
to Behemotosh Mountain, and as isolated remnants rest-
ing on Copley greenstone on the east side of Shasta 
Lake in the northeastern part of the Shasta Dam quad-
rangle. 


THICKKESS AND RElATIONSHIP TO UNDERLYING
ROCKS 


The maximum thickness of the Kennett formation in 
the West Shasta district is probably not more than 400 
feet, although Diller (1906, p. 2) describes a partial 
section 865 feet thick, and Stauffer (1930, p. 95-96) 
describes a section 815 feet thick. This discrepancy is 
in part due to repetition of beds by faulting and in part 
to a lesser thickness of material which is here included 
in the Kennett. 


Geologic section northeast of Backbone Creek (Stauffer) 
Mississippian: 


Bragdon formation: 
9. Conglomerate with quartz pebbles and fos-


siliferous. fragments, these latter often 
dissolved leaving holes___________________ 


nian 
Eennett formation: 


8. Shale, mostly clark, with thin sandy beds____
7. Limestone, massive, light-gray containing a 


small amount of chert. Part is filled with 
corals___________________________________ 


6. Sandstone, thin-bedded ; and c1ark-gray shale_
5. Limestone, dark-gray to bluish ______________


Devonian—Continued 
Kennett formation—Continued	 Feet 


4. Shale, cherty, gray-------------------------150 
3. Limestone, thin-bedded to massive, often 


cherty .and parts of it full of various types 
of corals. A black chert band at the base___ 200 


2. Shale, siliceous, often sandy and usually very 
thin bedded. Shale mostly black to gray 
and often partly metamorphosed-----------65 


Balakiala rhyolite: 
1. Rhyolite. 


The thickness of Kennett formation is here consid-
ered to be less than the 800 + feet shown by Diller and 
Stauffer because there appears to be repetition by fault-
ing of the limestone and adjacent shale beds. There is 
no evidence that there is more than one limestone layer; 


although the outcrop is poor where the upper limestone 
beds are shown in Diller's and Stauffer's sections, these 
are probably fault slivers rather than separate beds of 
limestone. The Backbone Creek fault projects through 
where the dike of Birdseye porphyry cuts the Kennett 
at this locality and repeats part of the section. 


The following geologic section was measured by the 
writers on a ridge in sec. 22, T. 34 N., B. 5 W., that 
projects westerly into the Backbone Creek arm of 
Shasta Lake immediately south of Lower Limestone 
Valley.


Geologic section northeast of Backbone Creek 
[The base of the section is at lake level, altitude, 1,000 feet} 


Bragdon formation: iect 
Shale, light-brown and gray; and sandy shale----- 500+ 
No outcrop--------------------------------------- 250 
Rhyolitic tuff, brown, sandy, not well bedded; some 


well-bedded sandy mudstone.	 Some of the tuffa-
ceous rock contains	 to 1% inch lithic fragments 
(poor exposure)-------------------------------- 50± 


Kennett formation: 
Mudstone, dark-gray, siliceous, possibly cherty, simi-


lar to the siliceous dark-gray shale that weathers 
light gray below the limestone (poor exposure) 20± 


Mudstone, limy, siliceous, 2- to 6-inch beds. Abundant 
martinioid brachiopods in lower 6 inches---------- 6 


Limestone, light-gray to bluish-gray, bedded. 	 Con-
tains abundant corals.	 The upper 25 feet contains 
brachiopods and cup corals	 (lower contact not 
exposed) -------------------------------------- 200± 


Shale, black, siliceous, in part cherty, 1- to 6-inch 
beds.	 Locally crumpled------------------------ 75± 


Balaklala rhyolite: 
Porphyritic rhyolitic tuff containing 3- to 4-millimeter 


quartz crystals.	 The tu.ff is well bedded but does 
not part on bedding planes. 	 Bedding is marked by 
color bands and by compositional and grain-size 
variations.	 The top 6 inches to 3 feet is slightly 
crumpled and iron stained and contains small, local 
areas of gossan and minor siliceous black shale 
lenses mixed with the tuff----------------------- 40± 


Porphyritic rhyolite containing 1- to 2-millimeter 
quartz	 phenocrysts.	 Light-gray	 to	 light-green 
felsitic matrix---------------------------------- 200+


Feet 


30 


150 


100 
140 


10
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This is the most coml)lete section nøw available above 


tile level of Shasta Lake, but it is incompletely exposed. 
Measurements start from tile lakeshore at an altitude of 


1,000 feet, and tile stratigraphic thicknesses were meaS-
ured by altimeter readings or were estimated because 
the beds are locally crumpled and exact contacts are not 


exposed. 
Stauffer's section includes tile silale above the lime-


stone as far as tile first conglomerate of tile Bragdon 


formation as part of tile Kennett formation and gives 
the thickness of shale above tile limestone as 150 feet. 


Diller does not meiltioll tile first overlying conglomerate 
specifically, but he also includes 140 feet of shale above 
the limestone as a part of tile Keimett formation, and 
presumably placed the top of tile Kennett at tile first 
conglomerate bed above tile limestone. Tile writers see 
110 advantage and mucil difficulty in including shale 
above the limestone as part of tile Kennett formation. 
There is 110 change in tile litilology of the shale above 
and below the first conglomerate bed above tile lime-
stone, tile contacts are conformable, and deposition ap-
parently has been continuous. Also, tile conglomerate 
beds are not everywhere present, and even where pres-
ent they are lenti.cuiar, and tile "first" conglomerate in 
one area is not at tile same stratigraphc horizon as the 
"first" conglomerate in a nearby area. Therefore the 
writers ilave considered tile shale below the first con-
glomerate in tilis locality to be part of tile Bragdon 
formation, and they have placed tile contact of Kennett 
and Bra.gdon at a lithologic break at. tile top of tile 
limestone wilere it is Preseilt or at tile top of black, 
siliceous shale where limestone is absent. 


Tile maximum thickness of the Kellriett formation 
appears to be about 400 feet in tile West Shasta district. 
Tile greatest tillckness of tile Kennett is exposed south-
west of Backbone Creek on Quarry Ridge east of the 
Goiinsky nline. In tilis area the uppermost part of the 
limestone has been eroded in tile present erosion cycle 
and the rocks are locally crumpled, but a thickness of 
350 to 400 feet of the Tennett is exposed. On the ridge 
between Little Backbone Creek and Squaw Creek the 
Kennett is so crumpled that no accurate measurement of 
thickness is iiossibie, but an estimate of thickness based 


On hthology is 300 to 400 feet. 
Tile sllale, sandstone, and tuff beds of the Kennett 


formati on grade downward conformably into breccia., 


tuff, and flow-banded facies of the Balakiala rhyolite. 


This gradatioll is clearly shown ill many outcrops scat-


tered tilrougllout tile area. Tile best exposures silow-


ing tiljs sedimentary relatjonsilip are n tile nortileast 


side of Backbone Creek between tile Upper Ljmestone 


and Lower Limestone Valleys and just east of tile Mam-


motil mine on tile road leading from Shasta Lake to tile


mine. The contact of Bala.kiaia arid Kennett forma-


tions also is exposed ill some of the tributaries both 
nortil and soutil of Little Backbone Creek aild in 
Butciler Creek and the small. gullies east of Butciler 


Creek. 
Tile lower contact of the Kennett is placed between 


tile dark-gray to black cilerty or sandy silale and tile 
light-tail to ligilt-green rhyohte or rilyohtic tuff. In 
some places tile contact is sharp; in otilers it is grada-
tiollal; for example, east of tile Mammoth mine, the 
contact is placed wilere shale predominates over rilyo-
].it.ic tuff. On Beilemotosil Mountain limestone rests 
directly on rhyolitic tuff of tile middle unit of tile 
Balakiala rhyoite. No silale is present under tile lime-


stone, and 110 beddillg can be seen ill tile tuff; it seems 
probable that this locality is one in whicil tile tuff 
was dlepositedi above sea ievel and remained above it 
during early Kennett time. Tile tuff sank beiow or 
was eroded to sea level ill late Kennett time, and coral 
limestone wa.s depositedi Ofl the tuff. 


RELATIONSHIP BETWEEN THE KENNETT 'AND THE
BRACDON FORMATIONS 


Diller (1906, p. 2-3) aIld Sta.uffer (1930, p. 95-96) 


believed that tile Kennett formatioll was overialn Un-
conformably by the Bragdon formation and tilat much 
of the Kennett was eroded before tile Bra.gdon was de-
posited. Tileir evidence for this is tilat tile Kenllett 
differs in thickness ill several parts' of tile area, that it 
is missing in some areas, and that fragments of Kennett 
limestone are present in tile Bragdon conglomerate. 


Tile writers believe tilat tile Kenllett is essentially con-
formabi.e under tile Bragdon ill tile West Shasta dis-
trict. Although tiley recognize that minor erosIonal 
unconformities and deposition al overlaps occur locally, 
fairly wefl exposed sections across tile Kennett-Bragclon 
contact on tile northeast side of Backbone Creek and 
along the continuous. band of Kennett that crops out 
in the northeast quarter of the wThiskytowil quadrangle 
show no evidence of an angular unconformity, cilannel-
ing, or a major erosion period before the deposition of 
tile Bragdon in these areas. Sedimeiltation seems to 
ilave been continuous in these areas; it is improbable 


that an interval of erosioll sufficient to remove tile lime-


stone aild some of tile Kennett would have left a layer 


of shale of tile Kennett of uniform thickness fo 


outcrop lengtil of 5 miles, such as occurs ill tile Wiv 


town quadrangle. 


Tile limestone that. forms a thick bed in the Bell 


tosil Mountain quadrangle occurs in tile \Vhisky 


quadrangle as only a few scattered lenses; but suci 


lated lenses also occur in the Kennet.t east of til€ 


hemotosil Mountain quadrangle. There is no evid
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that the limestone was once a continuous bed over the 
entire area which was removed by erosion before the 
deposition of the Bragdon, but there is evidence of 
patc1y deposition of limestone, aicl there are consider-
able areas where. it was not dleposi.tedl. It is a coral reef-
type limestone ; its greatest thickness probably . is at 
Backbone Creek, and it thins to isolated patches away 
from this center. n p'aces where the limestone is 
nhising, the shales of the Bragdon and Kennett are con-
formable and the contact is drawn at the upper limit of 
the clark siliceous shale that characterizes the Kennett. 
it seems probable that the, volcanic pile of Copley and 
Balakiala rocks was bui].t up to or near sea level and 
coral reefs formed on the seamount and rimmed pro-
jecting volcanic islands; cessation of volcanic activity, 
erosion of volcanic islands, and continued subsidence 
lowered the surface below the coral zone and allowed 
the deposition of Bragclon sediments. 


The variation in the thickness of the shale in the 
Kennett formation, and absence of the shale in some 
areas, is not regarded as evidence for a major erosional 
unconformity, although local, erosion undoubtedly cc-
curred. The variations in thickness that are found can 
be explained by unequal deposition on a surface of 
relief, erosion by currents of high polnts on the sea floor, 
differential compact] on over topographic highs, and 


syngenetic sliding. The Ke.nnett was not deposited in 


areas that were above sea level; erosion of these areas 


contributed part of the tuft that is in the lower part of 


the shale of the Kennett in some areas. In the vicinity 


of the Mammoth mine, evidence for the deposition of 


the Kennett on a surface of relief is the different thick-


ness and type of material in the Kennett. The thick-


ness of the Kennett rocks below the limestone ranges 


from a few feet to slightly more than 100 feet, and the 


composjtion ranges from siliceous black shale to mixed 


shal.e and tuff and in one locality to a crystal tuff. The 


nature of the limestone, a coral-reef type, is further 
evidence of a nearshore environment. 


As great masses of the volcanic rocks which formed 


the Balakla.ia rhyoi.ite were poured out on the sea 


floor, it is probable that the ba.se of the voicani.c pile 


subsided as the top rose, and that the submarine vol-


canic pile was a broad low dome. Large basins, such 


as the one north of the Mammoth mine were present, in 


which considerable thicknesses of bedded, water-


deposited tuft and volcanic conglomerate collected; they 
indicate a local surface of low relief. Some of the mate-


rial appears to be waterworn and may have been derived 


from projecting volcanic islands. On the other hand, 


it is possible that some of the Kennett was deposited 


on fairly steep initial slopes; syngenetic sliding at the 


3'79725-56-----4


base of the Kennett indicates that the Kennett was 
dep.osited on a sloping surface. 


The Kennett formation dlidi not completely cover the 
volcanic seamount, parts' of. which were at times above 
sea level. In some places local topographic highs in 
the dlome of Balaklaia rhyolite were present, as north 
of Spring Gulch in the Whiiskytown quadrangle just 
vest of peak 3,893. The Kennett never covered these 


local peaks so that the Bragdlon formation was dlepositedl 
as an overlap on the Balaklala with no erosional un-
conformity . Also, the Kennett sedimentary rocks were 
not dleposlted on the Balaklala over the center of the 
volcani.c highland, as in the NW'/4 sec. 14, T. 33 N., R. 
6 W., shales of the Bragdon rest directly on soft por-
phyritic rhyolitic tuff. 


As described under "Geologic history," fragments 
of fossiliferous limestone that have been identified as 
i.mestone of the Kennett in conglomerate beds in the 
Bra.gdon prove that some limestone of the Kennett was 
eroded and incorporated in the younger strata of the 
Bragdon. The lack of evidence of erosion except locally, 
and the evidlence of continuous deposition in much of 
this area, however, implies that warping occurred;' the 
West Shasta district remained largely a depressed area 
of essentially continuous sedllimentation while areas out-
side this district were uplifted and eroded, and con-
tributedl debris to the Bragdlon sediments. 


LITHOLOGIC' DESCRIPTION 


r1lhe Kennett formation is composed predominantly 
of dark-gray to black siliceous shale, and massive fos-
siliferous limestone; rhyolitic tuft and tuffaceous shale 
are prominent in the lower part of the formation. Some 
conglomerate, limy shale, sandstone, and porphyritic 
rhyolite occur locally in the black shale. The fossilifer-
ous limestone and black siliceous shale are the distinc-
tive lithologi c units by which the Kennett is recognized 
(fig. 20). 


FIGURE 20.—Keiinett formation northeast of Backbone Creek arnL of 
Shasta Lake. view looking northeastward. Bold limestone outcrop 
of the Kennett formation on ridge (a) black siliceous shale of the 
Kennett formation (b) ; tuff in the Balaklala rliyolite (c).
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Black siliceous shale layers, which locally are cherty, 
compose the lower part of the Kennett at most locali-
ties, although interbedded tuff and shale form the base 
of the formation at some places. Except for two small 
localities of limestone, the basal black cherty shale is 
the only Icennett stratum that is present southwest from 
Behemotosh Mountain to Mad Mule Mountain in the 
BehemotOsh Mountain and Whiskytown quadrangles. 
No fossil.s were found in this black siliceous shale layer, 
but it was correlated with the Kennett because of its 
stratigraphic position and because of the similarity in 
the lithologic character of the black siliceous shale to 
that present in the Kennett elsewhere. Two small lenses 
of limestone in the black siliceous shale further suggest 
that this layer is Kennett. Black siliceous shale is alsO 
present under the limestone in most exposures in the 
Behemotosh Mountain quadrangle; it ranges in thick-
ness from a few inches to 150 feet. The black shale 
layers are in part thinly bedded; bedding planes marked 
by color bands range in width from less than a milli-
meter to several inches; parting plaies are 1 to 6 inches 
apart. The black shale layers are commonly contorted 
and are cut by many thin quartz veinlets. 


All the black shale beds are siliceous and carbonaceous 
and contain quartz, carbonaceous material, sericite, 
clay minerals, limonite after pyrite, sphene, and rutile. 
They contain angular quartz grains averaging about 
0.1 millimeter in diameter in a fine-grained matrix of 
carbonaceous material, sericite, quartz, clay minerals, 
spliene, and rutile in which the grains average about 
0.01 millimeter across. Locally the black shale is cherty 
and contains poorly preserved structures that are prob-
ably radiolaria. The cherty units are brittle and were 
crackled during orogeny. The fractures are filled with 
quartz, but there was little or no introduction of quartz 
through the matrix. Locally two sets of quartz vein-
lets, which intersect the. bedding at 450 are prominent. 
The black siliceous, elastic shale beds rarely contain 
the abundant quartz veiniets that occur in the cherty 
units. 


Other rocks in the Kennett formation below the lime-
stone are coarse- to fine-grained tuff, conglomerate, 
sandstone, siltstone, and porphyritic rhyolite. All these 


rock strata are lenticular, and collectively they form 


units of heterogeneous clastic and pyroclastic material. 


The largest areas of these lenticular masses of tuffaceous 


sediments are in the Butcher Creek basin southeast of 


Mammoth Butte and in the S½ sec. 26 and the NW1/4 


sec. 35, T. 34 N., R. 5 W., northeast of the Backbone 


Creek arm of Shasta Lake. Locally a particular bed 


within this zone is distinctive enough to be traced in 


mapping, for example, the coarse-grained tuff bed that 


lies under black eherty shale on the north side of the


Squaw Creek arm of Shasta Lake. This coarse-grained 
tuff layer extends from Butcher Creek eastward to the 
point where the divide separating Squaw Creek from 
Little Backbone Creek intersects the lake level—a dis-
tance of about 2 miles. This bed averages about 100 
feet in thickness, and it is composed of pea-sized frag-
meilts of rhyolite and greenstone: It is cOnsidlered part 
of the Kennett rather than Balakiala rhyolite because 
at the eastern end it overlies black cherty shale. Con-
glomerate occurs in small, irregular pods in this hetero-


geneous zone, but makes up less than 1 percent of the 
Kennett at this locality and is not present elsewhere. 
The conglomerate is composedi of angular to subrounded 
fragments of shale and chert averaging half an inch in 
dhameter embedded in a silty matrix. Individlual lenses 
of conglomerate commonly are 1 to 3 feet thick and 5 


to 10 feet long. 
A layer of flow-banded porphyritic rhyolite that has 


small dark-gray and colorless quartz phenocrysts is 


exposed in the vicinity of Butcher Creek. This porphy-
ritic rhyolite appears to lie conformably between sedi-
mentary layers of the Kennett formation; it has an 


average thickness of about 30 feet and can be traced 


with a fair degree of certainty for about 1 mile. A 
similar body of rhyolite that appears to be interbedded. 
with shale is located about 1,000 feet north of the one 
at Butcher Creek, but poor exposure and many faults 
make its inclusion in the Kennett formation question-


able; i.t may be an inlier of Balaklaia rather than inter-
bedded in the Kennett rocks. 


Rhyolitic tuff beds and possibly thin rhyolitic flows 
are interbeddedi with sandy or tuffaceous shale at some 
places andl these tuff bedis are gradational to poiphyritic 
rhyolitic tuff at the top of the Balaklala rhyolite. A 
good exposure of the gradational contact between the 
Balaklala and Kennett formations is on the ridge east 
of the Mammoth mine. At this locality there is a grad-
ual change, through a stratigraphic thickness of about 
100 feet, from porphyritic andi nonporphyritic tuff and 
tuff breccia containing some sandy tuff and gray shale 
beds upward to predominantly gray to tan shale and a 
few rhyolitic tuff beds. Most of the rhyolite in this 
transition zone is definitely tuffaceous, but some consists 
of massive light-green felsitic rocks that may be either 
sills or flows. No crosscutting relationship was ob-


served. The contact between the Balaklala rhyolite and 


the Kennett formation is alsO well exposed east of the 


Goiinsky mine (fig. 12). 
The considerable thicknesses of pyroclastic rocks of 


Balakiala rhyolite type that occur in the lower part 


of the Kennett formation indicate that eruptions of 


Balakiala rhyolite type rocks continued into Kennett 


time. Some feeders for the overlying pyrociastic rocks


e







KENNETT FORMATION
	


37 


1c


may cut the lower strata of the Kennett, but no such 
crosscutting relationship has been observed by the writ-
ers. However, much of the rhyolitic pyroclastic rocks 
interbecided with, the Kennett are water deposited; 
they are not necessarily derived from explosive activity 
during Kennett time, but may in part be due to the 
reworkiiig of rhyolitic tuff on volcanic islands and the 
deposition of these tuff beds along shorelines where they 
were iiter1ayerecl with shale of the Kennett. 


The limestone in the Kennett formation is a thinly 
to thickly bedded but in part massive rock that -is light 
to bluish gray. The lower part of the limestone is 
mostly massive or thickly bedded and contains only 
sparse corals. The upper 50 feet is highly fossiliferous 
and contains abundant coral debris and some chert nod-
ules and bands. Most of the corals are concentrated in 
definite bands in the limestone. A few brachiopods oc-
cur in the upper 25 feet but were not found in the lower 
part of the limestone. Much of the upper part of the 
limestone is of clastic origin. 


Limestone talus commonly covers the contact between 
the limestone and the underlying shale. The writers 
found this contact exposed at only one point on the 
east side of Backbone Creek in Dark Canyon at an aiti -


	


thickness,	 ________________ 


	


Approximate	 I;Il	 Limestone of the Kennett in feet


formation 


5 Dark-green chloritic shale, 
well-bedded.	 1-inch beds 


Interbedded gray shale and 
siliceous black shale; some 


-=-=--=---=------=--=--=-- sandy layers, 1- to 6-inch 
beds 


Shaly tuff 


Well bedded rhyolitic crystal 
tuft with black quartz 
phenocrysts 


:.•	 •	 :..
Gradational	 contact 


Rhyolitic tuff	 in part crystal 
10 tuff.	 Contains 1-to4- inch 


beds of black siliceous 
shale 


Gradational contact 


- Black siliceous shale of 
---------------- the Kennett formation


FIGURE 21.—Partial section beneath the limestone of the Kennett 
formation on the east side of Backbone Ridge, Beheinotosh Mountain 
quadrangle.


tude of 1,550 feet. Figure 21 gives a section across the 
contact at this point. Balaklala rhyolite-type rhyolitic 
tuff thus is present at both the upper and lower contact 
of the Kennett limestone. 


The limestone is all very fine grained, but is not re-
crystallized to marble. Thin veinlets filled with white 
calcite are common in the limestone; in places these tend 
to dissolve out at the surface. Void spaces left by solu-
tion of these veinlets and vertical fluting (lapiés) 
formed by rainwater, make the surface of the limestone 
quite cavernous. 


Logan (1947, p. 324) has the following statement on 
tile composition of tile limestone of the Kennett: 


The few analyses available show 05 to 07 percent calcium car-
bonate, 1 to 4.4 percent silica, 0.5 to 2.23 percent magnesium 
carbonate, and very little iron oxide and alumina. However, it 
must have been on the average of good quality as lime made from 
it was used over a large part of northern California, the old kiln 
at Briggsville having supplied lime to many pioneer towns of 
early mining days, and the deposits near Kennett having been 
in operation from at least 1884 until 1025. 


This limestone. ws mined from a quarry on the ridge 
in the W½ sec. 34, T. 34 N., B. 5 W. An analysis of the 
hmestone of the Kennett from a sample collected by the 
writers in sec. 4, T. 33 N., II. 5 W., along the road from 
Shasta Lake to the Mammoth mine was made by the 
Calaveras Cement Co. 


Analysis of limestone of the Kennett formation 


Percent 
Si02------------------------------------0. 22 
Fe203---------------- . 12 
Al203------------------------------------. 26 
CaCO3------------------ 09. 84 
MgO-----------------------------------0 


100. 44 
AGE 


The age of the Kenntt formation has been estab-
lished as Middle Devonian from fossil collections inade 
by Fairbanks, and referred to by Smith (1894, p. 591), 
and from collections by Diller (Diller, 1906, p. 2; Diller 
and Schuchert, 1894, p. 416-422), Stauffer (1930, p. 
95-96), and tile writers. 


Diller collected fossils from shale and limestone in the 


Kennett formation. He collected tile fossils fronr'the 
shale near tile Sacramento River a short distance north 
of Morley, whicil was 2.6 miles N. 250 E. of the former 
town of Keimett, a-nd from tile Kennett formation near 


Backbone Creek. This fossil locality is now flooded by 


Shasta Lake. Charles Schuchert studied Diil.er's col-


lectioll and concluded that it is of Middle Devonian age 


(Dilier, 1906, p. 2). 


A fossil collection was made of the upper 25 feet of 


the limestone of the Kennett formatioll and the over-
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lying 6-foot calcareous shale bed from a ridge northeast 
of the Backbone Creek arm of Shasta Lake in sec. 22, 


T. 34 N., R. 5 W. and referred to G. Arthur Cooper of 
the U. S. National Museum, who reports: 


The specimens from the Kennett limestone definitely belongs 
to the Middle Devonian. Those specimens from the liiny shale 
horizon may be Middle Devonian but might be from the lower 
part of the Upper Devonian. The martinioid is difficult to 
identify but suggests Devonian relationships rather than 
Mississippian. 


Dr. Cooper identified the following fauna: 


Calcareous shale bed: 
Martinioid brachiopod 
Leiorl.ynchus (?) sp. 


Limestone of the Kennett formation: 
Ileliolites .sp. 
An'iphipora sp. 
Atrypa sp. 
A. sp. aff. A. spinosa, 
Sehizophoria sp. (large) 
Cup corals (poor) 


BRAGDON FORMATION 


DISTRIBUTION 


The Bragclon formation, which was named from the 
community of Bragclon on the Trinity River 8 miles 


south of Trinity Center by Hershey (1904, p. 347-360), 


occurs as an arcuate band 17 miles long and as much as 
4 miles wide at the north end of the West Shasta cli.s-
trict. It is part of a much larger area continuing north-
ward that covers most of the Schell Mountain and 
Lamoine qua clrangles between the Trinity and the 
McCloucl Rivers. Erosion remnants of the Bragclon also 
cap the pea.k 3,500 feet northeast of Behemotosh Moun-
tain in the Behemotosh Mountain quadrangle and in 


the NW% sec. 14, T. 33 N., R. 6 W., in the Whiskytown 
quadrangle. Shale and grit that are probably part of 
the Bragdon formation are eposed also on Jerusalem 
Creek 10 miles west of Igo, on the southwest flank of 
the Shasta Baily batholith. The Bragdon originally 
covered the West Shasta district, but was entirely 
eroded from some areas before deposition of the Cre-


taceous sediments. 


THICKNESS AND STRATIGRAPHIC RELATIONSHIP 


The B ragclon formation overlies the Ken n ett form a - 


tion, but in some places the Kennett was not deposited 


or was locally eroded, and in these places the Bragdon 


rests upon either the Balakiala rhyolite or Copley green. 


stone. On the west side of the Whiskytown quadrangle 


the Bra.gcloñ rests directl.y on Copley, and the Kennett 


probably was not deposited here, as the band of black 


siliceous shale of the Kennett that extends almost con-


tinuously for a distance of about 15 miles to the north-


east does not undlerl.ie the Bragdlon continuously west 


of Iron Mountain. 
Much of the contact between the Bragdon formation 


afldl Balakiala rhyolite in the Behemotosh l\[ountain 
quadirangle is a fault contact. The fault along Back-
bone Creek drops the Bragdlon into contact with the 
Balakiala for a distance of 2.75 miles. A fault contact 
also separates the Balakiala and Bragdon northwest of 
Behemotosh Mountaii in the Behemotosh Mountain 
quadrangle and in sec. 22 (projected) , T. 33 N., R. 6 W., 


in the 1\Thiskytown quadl1a1gle. The contact between 
the Copley and Bragdon in the northwestern part of 


the Whiskytown quadrangle north of Shirttail Peak 
is a fault. contact striking northeast that brings the 
Copley up on the northwest sidle against the Bragdlon. 


At most places n the mapped area the contact be-
tween the Kennett and Bragdon formations is sharp 
andi conformable, and was placed at the top of the black 
siliceous or cherty shale of the Kennètt or at the top of 
the limestone where it overlies the cherty shale beds. 
On the northeast side of the Backbone Creek arm of 
Shasta Lake, it was difficult to place the contact. A 
lenticular mass of interlayered sandy, rhyolitic tuff, 
calcareous shale, and dark nonsiliceous shale separate 
limestone of the Kennett and dia.rk siliceous andi cherty 
shale from the typical light-brown andi gray shale of 
the Bragdon. The record of sedimentation here appears 
to be complete; there are no signs of channeling or 
erosion of the top of the limestone. The only feature 
that suggests an erosional unconformity is some red-
bandied sandstone above the limestone that resembles 
sandstone oxidized at the surface. The sedimentary 
rocks in the Backbone Creek locality grade upward 
from calcareous shale through sandly and tuffaceous 
beds to tan shale layers that are uniform as far as the 
first conglomerate of the Bragdon. In the eastern part 
of the Whiskytown quadrangle a sharp i.ithologic break 
between cherty and silicifieci shale and noncherty shale 
marks the contact between Kennett and Bragcion rocks, 
but the two types of shale are conformable. 


The top of the Bragclon is not exposedi in the West 


Shasta district. Dilier (1906, p. 3) reports, however, 


that the Bragdon is overlain conformably by the Baird 


formation northeast of the West Shasta dlistrlct in the 


Lamoine quadrangle. 1-Te places the top of the Bragdon 


at the top of the highest conglomerate bedi. 


In the Behemotosh Mountain quadrangle a partial 


section of the Bragdon has a thickness of 3,500 feet 


from Backbone Creek to the north edlge of the mapped 


area on Backbone Ridige, but this is only the lower 


part of the formation, an ci the thickness may be con-


siderably greater, as the Bi.agdon extends northward 


from the mappedi area for a distance of about 11 miles.
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The thickness of the Bragdon may be considerably more 
than 3,500 feet in the Whiskytown quadrangle, but the 
whole area is so broken up by faults that no section can 
be measured or even closely estimated. An ill-defined 
zone of conglomerates occurs in the lower part of the 
Bragdon, but a few conglomerate beds occur above and 
below this zone. The base of the main zone of con-
glomerate in the Bragdon in the Whiskytown quad-
iangle is about 500 feet above the base of the Bragdon 
and the top of the zone is about 1,500 feet above the 
base of the Bra.gdon. 


The least faulted partial section of the Bragdon in 
the Whisky town quadrangle exten cls from the B al ak-
lala-Bra.gdon contact near the Bright Star mine in the 
Whiskytown quadrangle N. 26° 'W. to the center of 
the syncii.ne 3,000 feet north of hill 3564, which is south 
of Curie Gulch; the thickness of the Bragdon n this 
area is 1,450 feet. From the center of this syncline 
eastward the Brag'don has a fairly uniform strike of 
N. 10° to 30° W. and dips 15° to 70° W. These dips 
give an apparent thickness to the Bragdon of 15,000 
feet. However, most of this area contains the main 
conglomerate zone of the Biagdon, and apparently is 
mostly within the lower 2,000 to 3,000 feet of the Brag-


don which is here cut by a series of northwest.striking 
faults that chop the west side and continually repeat 


the section. These faults are generally poorly exposed 
and occupy debris filed canyons, but they are marked 
by the abrupt termination of a series of conglomerate 
beds. Some of the faults have Promlnent topographic 
expression as seen on aerial photographs. 


Duller (1906, p. 3) stated that the maximum thickness 
of the Bragclon in the Redding (30-minute) quadrangle 
may be as much as 6,000 feet, but that the broad area of 
the Bragdon is so affected by small, folds that its thick-
ness is difficult to determine. He states that south of 
Castelia on Hazel Creek, where the Bragdon forms a 
band between the Kennett and Baird formations, the 
thickness is estimated at 2,900 feet. 


LITHOLOGIC 'DESCRIPTION 


The Bragdon formation in the West Shasta district 
is composed of interstratifiecl shale, siltstone, sandstone, 
grit, conglomerate, and a. small amount of rhyolitic tuff, 
and at one locality contains a small flow of mafic lava. 


Beds of shale make up more than 75 percent of the 


formation. They are dark greenish gray to black on 


unweathered surfaces, but are buff to brown on weath-


ered surfaces. The shale is thinly bedded, and the 


stratification is easily recognized by parting and by 


color differences, or by variations in grain size in adja-


cent .laminae. Thin beds Of sandy shale and grit inter-


bedded with the' shale also show the structure in the


shale. Bedding in the shale i.s very regular. In places 
graded bedidling is common, but little crossbedldmg or 
ch anneling Wa 5 observed. 


trhii siitston e aicl fine-grainedl san distone layers are 
interbecicled with shale throughout the Bragdon. The 
sandstone beds are generally a few inches to a few feet 
thick, but beds of gritty sandstone as much as 50 feet 
thick occur. north of Backbone Creek and near the head 
of S)1ing Creek. These beds are commonly light gray 
01 buff colored, although some are clark gray. rune dark 


sandstone beds contain abundant rock fragments of 
shale and chert and are graywacke. 


The characteristic beds of conglomerate in the Brag-
don are the most distinctive feature of this formation; 
they dlo not occur in oldier or younger formations. The 
only known occurrence of coarse dietrital material a.t the 
base of the Bragdon in this district is just above the 
j unction of Jackass and Backbone Creeks along the 
north edge of the mapped area. At this locality a bed 
of grit 10 to 20 feet thick lies along the contact between 
shale of the Bragdon andi the undlerlying Balaklala 
rhyolite. None of the Kennett formation is exposed at 
this locality, although Kennett strata crop out a short 
distance to the southeast. The grit at the ba.se of the 
Bragdon is composed of angular chips of chert and 
quartz, one-eighth to one-quarter inch in diameter, in 


a clank-gray sandy matrix. Other than this, basal con-
glomerate and grit are lacking along the base of the 
Bragdon. 


Conglomerate beds are concentrated between 503 and 
1,500 feet above the base of the Bragdon in one general 
zone. 1-lowever, some thin beds occur higher in the sec-
tion north of Backbone Creek, and lower in the section 
northwest of Iron Mountain, but they are more len-
ticular and less abundant in these areas. Within the 
general zone there are usually 4 to 6 persistent con-
glomerate beds that can be tracedl from a few thousands 
of feet to several miles whereas many lenticular beds 
can be traced only for a few hundred feet. The general 
zone contains more indlividual conglomerate beds in the 
Whiskytowri quadrangle than in the Behemotosh Moun-
tain quadrangle. These individual sandstone and con-
glomerate beds reach their maximum thicknesses near 
the head of Spring Creek. 


The conglomerate beds are most commonly 10 to 20 


feet thick, but they range from several feet to as inucin 


as 100 feet in thickness. There is no apparent relation-


ship between the thickness of the bed and the size of 
the constituent pebbles. The thicker beds are generally 


composed, of several. conglomerate layers separated by 


siliceous gritty sandstone and minor shale which to-


gether make a. persistent, mappable unit. . The con-


glomerate beds within the general zone are ais&
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separated by shale, which oca1iy is extremei.y contorted. 
As the coigiomerate beds aie much more resistant to 
erosjon than the sha.le, they form conspicuous, bold 
outcrops. The large areas of conglomerate in the 
Whiskytown quadrangle, such is that at the head of 


Spring Creek, are in part dip slopes. 
The contacts between conglomerate and shale beds 


are sharp and smooth, although channeling is present 


at the top of a few conglomerate beds . In no place was 
a transition zone observed between conglomerate and 
shale, although there are transition zones between con-


glomerate and grit and sandstone. 
The matrix of the conglomerate beds is hard and 


siliceous, and the rock commonl.y breaks smoothl.y across 
the pebbles. Some of the finer beds, composed mainly 
of closely packed chert pebbles, have a siliceous cement 
with scarcely any sandy matrix. These finer beds are 


commonly cut by thin quartz veinlets that pass through 
the pebbles. The coarser conglomerate beds, which are 
poorly sorted, commonly have 25 to 50 percent clark-


sandy or gritty matrix material. 
The conglomerate is composed mainl.y of black and 


light-gray or white chert pebbles, but it also contains 
pebbles of dark-gray, tan, and red chert, banded chert, 
vein quartz, shale, sandstone, and limestone iii a clark-
or light-colored siliceous, sandy, or gritty matrix. The 
pebbles range in outline from angular to subrounclecl, 
and within most beds they are fairly uniform in size; 
they constitute from 50 to more than 90 percent of the 
rock. Most of the pebbles are 3/4 to 1½ inches across, 


although fragments as much as 1 foot in diameter are 


pieseint in a few beds. 
Sphericity of the pebbles is poor, although most have 


well-rounded corners; large fragments are more 
rounded than the smaller ones. The length of the shale 
fragments commonly is four or five times greater than 
the thickness. The chert pebbles have an oblate shape 
in most beds and are well oriented (fig. 22). In other 
beds the pebbles are equidimensional, more angular, and 
consist of several iith.ologic types. Pebbles of limestone 
and sandstone are most abundant in the coarser con-
glomerate beds. The limestone pebbles are weathered 
out at the surface, giving a vuggy appearance to the 
rock. Many of the limestone fragments contain corals. 


The conglomerate of the Bragdon formation as a 


whole probably should be classed mainly as a polymic-


tic conglomerate, even though most of the beds are com-


posed largely of chert pebbles, because they contain 


met.astable fragments such as limestone and shale, and 


the interstitial material of most beds is a graywacke. 


Many oligomictic conglomerate rocks are present, how-


ever; they consist almost entirely of chert pebbles in a 


light-colored matrix, and generally show much better


FIGURE 22—Cliert conglomerate of the BragcTon formation. Fragments 
are subrounded and well oriented and almost all are white, gray, or 
tait chert. Smaller fragments are mote angular titan the larger ones 


sorting and rounding than the polymictic conglomerate. 
The large pebbles or boulders are all contained in the 
pol ymi cti c conglomerate beds. 


Few fragments of definitely igneous rock are present 
in the conglomerate beds. Several pebbles of rhyolite 
containing feldspar pheiiocrysts were found in the con-
glomerate on the west side of the Sacramento arm of 
Shasta Lake. The writers identified rhyolite, green-
stone, and fragments of quartz and feldspar pheno-


crysts in thin sections of rocks collected by C. M. Gil-


bert, from the divide north of Blue Mountain on the 
road from Trinity Center to Volmer, north of the WTest 


Shasta district. 
Diller (1906, p. 3) states that most of the Bragdon 


was derived from the Kennett, and the following is 


quoted from him: 


Fossils collected from pebbles in the conglomerate at a large 
number of localities throughout the Bragdon area were referred 
to Professor Schuchert and Dr. Girty, and all of them so far as 
determinable, with one possible but doubtful exception found on 
Bailey Creek, were reported as Devonian, like those already 
known in the Kennett region, and show clearly that the con-
glomerate is later than the middle Devonian. 


The limestone and clark-chert pebbles are similar to 


the chert and limestone of the Kennett, but the light-


gray and red chert and the sandstone pebbles in the


.1
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conglomerate of the Bragclon aie unlike anything the 
writers observed in the Kennett in this area, and they 
were piobabiy derived from a banded chert. They may 
have been derived from the Chanchelulla formation of 
Hinds (1932) southwest of the West Shasta district; 
the rocks of Hinds' Chanchelulla, which apparently lie 
under rocks correlated with the Copley greenstone, are 
described as containing thinly bedded and banded gray 
and less commonly red and green cherts (1-lincis, 1933, 
P. 85). 


North of Backbone Creek two black siliceous shale 
bands each about 100 feet thick are interbeciclecl with 
conglomerate and shale of the Bragdon, but this is the 
only locality at which siliceous shale was found in the 
Bragdon. Lithologically these beds are similar to the 
black siliceous shale of the Kennett. 


A small band of amygdaioiclal greenstone is inter-
bedded in the shale of the Bragclon along the northwest 
edge of the mapped area., about 2,500 feet west of the 
junction of Beartrap and Backbone Creeks. Exposures 
are poor in this area, but the greenstone is apparently 
a flow about 150 feet thick that is interbedded in the 
shale of the Bragclon. The flow is a dense clark 
amygclaioidal greenstone that resembles the Copley 
greenstone.	 - 


The relatively thin, even bedding of the shale and silt-
stone, the repeated alternate bedding of clay- and silt-
sized material., the sparsity of fossils, and the absence 


of ripple marks all suggest that the Bragdon formation 
originated as an offshore deposit on a slope below wave 
base (ci.ino environment of Rich) (Rich, 1950, p. 717-
741; 1951, p. 1-20). However, the widespread but 
lenticul ar conglomerate and sandstone in the B rtgdon 
indicates either that deposition was partly under shelf 
conditions, or that conglomerate beds were spread from 
the shelf area onto the upper part of the slope during 
periods of storm. The latter assumption seems most 
probable as the conglomerate and sandstone beds are 
lenticular and erratic in vertical distribution. The 
slope was probably gentJe, so no syngenetic sliding 
occured in the shale. 


Interbed movement and low-angie thrust faults of 
small displacement are common at the base of the 
B ragdon. These are particular] y p1omnent along 
Backbone Creek due to movement in the incompetent 
shale in the Bragdon- above the competent Balakiala 


rhyolite; some of the thrust faults in this area may be 
related to movement along the steel) fault in Backbone 
Creek.


AGE 


The Bragdon formation is noteworthy because of the 


paucity of fossils. No fossils were found in 22 square 


miles of Bragclon that was mapped in the West Shasta


district ; however, outside this area some fossil localities 
are known. Hershey (1904, p. 347-360) regarded the 
Bragdon as being of Jurassic age. Diller (1906, p. 3; 
1905, p. 379-387) proved the Bra.gdon to be of Paleozoic 
age, and he has the following report on the age of the 


Bragdon from fossil localities in the northern pait of 
the Redcling 30-minute quadrangle about 12 niles north 
of the West Shasta area. 


In the sandstones and shales fossils were found at half a dozen 
localities. An important occurrence is upon the divide south-
west of Nawtawakit or High Mountain, where the sandstones, 
conformably intei.bedded with elm racteri stic Bragdon con-
glomerate, contain shells which Dr. Girty reports as "Paleozoic 
and without much doubt early Carboiiiferous, related to the 
Baird." The fossils, among which is a large "Sp'irif cv of the 
striatus type," occur in several beds well exposed and are un-
doubtedly of the Bragdon horizon. 


Perhaps the most important locality is besic1e the railroad 1/2 
miles northeast of Lamoine, where fossils were found in the 
sandstone adjoining the Bragdon conglomerate. From this 
locality Dr. Girty reports Schizodus sp., Loxonema sp., P/euro-
tomaria? sp., and Straparolius aff. S. LUXUS. There is no room 
for doubt that these fossils belong to the Bragdon and are not 
derived from an older formation, and Dr. Girty remarks that 
if this be admitted "no other conclusion is possible than that the 
Bragdon is a Paleozoic formation, Indeed, it is clearly safe to 
say that the horizon is not later than Baird, for the local faunas 
have many points of resemblance with that of the Baird and 
none at all with those of the overlying Carboniferous forma-
tions."


CHICO FORMATION 


Shale, sandstone, andi conglomerate of the Chico 
formation crop out in the southeastern part of the 
Shasta Dam quadrangle. The continuation of this ex-
posuie of the Chico south andi east of the Shasta Dam 
quadrangle was mappedl by Diller (1906, P . 6). A small 
area of conglomerate of the Chico occurs in the south-
east corner of the Igo quadrangle. 


The Chico formation in the Shasta Dam quadirangle 
is composed of tan to brown weil-bedicledi shale, sandy 
shale, sandstone, andi some conglomerate. The rock is 
well cemented, andi the shale breaks along bedding 
planes. The sandistone is locally feidspathic, and at 
these places contains angular to suban gular fragments 
of feldspar. The conglomerate is made up of sub-
angular to subroundeci pebbles of shale, rhyolite, and 
greenstone as much as 6 inches across in a sandy matrix. 
Lenses of forebedided sandstone are found in the con-
glomeratic facies. r1ile shale ian ges in composftion 
from coarse-bedded brown sandy shale to thin-bedded 
tan mudstone. - 


The contact between the Chico formation and the 


underlying Copley greenstone is exposedi at several 


places in the Shasta Darn quadirangie. The Chico rests 


unconformably on all the older rocks, but no basal con-


glomerate is present. Most of the exposures of the base
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of the Chico in the Shasta Darn quadrangle show that 
shale of the Chico formation rests on soft, deeply 


weathered Copley greenstone. 
The maximum dip of the Chico rocks in the Shasta 


Darn quadrangle is 15°. Dips range from 8° to 15°, 


averaging about 100 SE. This dip appears to b uni-


form throughout the small area where the Chico is 
exposed; no evidence was seen of local deformation. 


No fossils were found in the Chico of the Shasta Darn 
quadrangle, but in this area the formation was mapped 
as Chico by Dii.ler and it apparently correlates with 
part of the Upper Cretaceous Chico formation mapped 


by Diller (1906, p. 6) and Hinds (1933, p. 112-414) in 


nearby areas.


RED BLUFF FORMATION 


Erosion remnants of the Red Bluff formation are 
along Clear Creek in the southeastern pait of the Igo 
quadrangle and in the southeastern part of the Shasta 
Dam quadrangle. The formation is widely distributed 
in the north end of the Sacramento Valley east and 
south of the copper-zinc district. Anderson (1933, P. 
238-239) reports that t.he coarsei gravels are found near 
Redding at the head of the valley and that the deposit 
contains more sand near Red Bluff, 30 miles to the 
south. The Shasta copper-zinc district lies in the foot-
hills from which part of the gravel and sand of the 
Red Bluff were derived, however, and the gravel and 
sand of the Red Bluff formation extended in embay 
ments up canyons in these foothills and formed a veneer 
on stream-cut surfaces that slope gently up toward the 
foothills. Recent erosion has removed the Red Bluff 
from most of the canyons and has exhumed topography 
of an older cycle in most of the valley of the foothills. 


The Red Bluff formation is composed principally of 
well-rounded boulders, many of which a.re elongate, 
flattened, obiate, or discoidal, set in an iron-stained 
matrix of sand and some clay. -Fragments range in 
si.ze from fine gravel to boulders several feet long; the 
average boulder is 6 to 12 inches across. The formation 
as a whole is poorly sorted, but lenses of wellbedded 
sand and sandy clay are common at some places. These 
lenses range from a few inches to 50 feet or more in 
length. Foreset beds are present in some of the sandy 


lenses. 
The formation is well cemented in most parts of the 


district; river cliffs 100 feet high rise vertically, and 
except in the weathered zone much of the formation is 
hard and impervious. In other parts of the district, as 
at the Piety Hill (or Hardscrapple) mine (Logan, 


1926, p. 186) about 1 mile northeast of Igo, the gravel 
is poorly cemented; and hydraulic methods were used 
to recover the gold at the base of the Red Bluff 


formation.


The formation is distinguished from the Recent 
gravel by its degree of cementation and iron staining 
and by its position which commonly is well above the 


pieseit streams. In some canyons in the foothills, how-
ever, it is difficult to distinguish between the gravel 
beds of the Red Bluff formation and those that were 
formed on small terraces that were cut during the in-
cising of the present streams. In such areas, the gravel 
beds are shown on the map with the symbol for the 
Red Bluff formation followed by a question mark. 
Anderson (1933, p. 238-239) reports that: 


The age of the Red Bluff formation is usually assigned to the 
Pleistocene although no paleontological evidence is at hand to 
substantiate this. The basis of the age determination appears 
to he the distinctive red color of the matrix as contrasted to the 
dominant grays of the Recent alluvial deposits and the fact-that 
the Red Bluff formation is unconformable above the Tehama and 
Tuscan formations. Since the present streams have frequently 
cut their canyons as deep as 300 feet (Iron Canyon) below the 
Red Bluff, it does not seem desirable to place the Red Bluff in 


the Recent.


RECENT DEPOSITS 


The main areas of Recent deposits are shown on the 


geologic map of the district (pi. 1). No attempt was 
made to deljnea-te small areas of alluvium or shallow but 
extensive mantle soil and rock where sufficient outcrops 
were exposedi to permit the mapping of the undlerlying 
rocks. The areas of soil and rock mantle and alluvium 
shown on the map are those that are extensive enough to 
mask bedrock geology audi that make it impossible to 
extend geologic contacts across covered areas with any 


degree of certainty.	 - 
Three types of Recent deposits are distinguished on 


the geologic maps. The pattern for alluvium, Qal, in-
chides residltla.l soil and residlual-debris mantle of sev-
eia.i types that is essentially pla or has been moved 
only a few feet or tens of feet by such processes as soil-
fli.iction. Material that ha-s moved appreciably from its 
place of origin under the influence of gravity is distin-
guishedi from the mantle by the symbol Qis. This-com-
prises landslides, slump, rocksiides, debris flows, and 
mudfiows. Deposits of saudi audi gravel in the present 


streams have the symbol Qg. 
Little residual soil remains on the higher slopes, but in 


places these slopes are coveredi with rock debris or with 
a thin layer of soil and rock debris. Alluvium and 
surface mantle, for the most part, are limited to valleys 
audi to the low foothills, particularly where the under-
lying rock is greeristone. In these areas, the mantle 
ranges from weil-developedi soil that is suitable for 


agriculture in the valleys to mixed soil and rock debris 


on hillsides that is suitable a-t some places for vineyards 


or orchardis. Soil, except in alluvial valleys, is reddish 


a-nd iron Stainedi. Areas in the higher foothills and


-	 I
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mountains that are marked Qal are covered with a mix-
ture of coarse arid fine rock debris that contains enough 
soil in the interstices of the rocks at many places to sup-
port a dense growth of chaparral. These areas are par-
ticularly common on north- or east-facing slopes. 
Little or no soil has formed where the bedrock is rhyo-
lite, but north-facing slopes even on rhyolite will sup-
port a brush cover. An exception to the lack of soil on 
rhyolite and the lack of soil at higher altitudes occurs 
on the coarse-phenocryst Balakiala rhyolite. Here 
considerable areas of mixed soil and rock debris are 


formed, partly because the coarse-phenocryst rhyolite 
weathers more easily than other varieties of rhyo]ite and 


partly because some of this rock is at or near the alti-
tucle of the old Klamath surface, described under 
"Physiographic features," and was deeply weathered 
during an earlier cycle. 


Landslides, and earth and rock masses that have 
moved by fiowa.ge, cover considerable areas; the larger 
slides measure several thousand feet across. These 
larger slides are true landslides in the upper part, but 
the middle arid lower parts have moved largely as mud-
flows or earthfiows. Therefore the upper part may be 
composed of large slide blocks that are only slightly 
clsp]acecl from each other, while the lower part is a 
jumble of soil and rock debris. The Balakiala Angle 
Station gossan landslide apparently is an example 
where both types of movement have occurred (p. 107). 


Some of the old landslides have riot been reactivated 


recently, but others, for example, the landslide at the 


hea.d of Motion Creek, which was active in 1950-51, 


dam the streams and form mudfiows that destroy roads 


and bridges. Even old landslides that appear to be 
stabilized move to some extent during the rainy season. 


The old ]anclslide on which the mine plantof theMouin-


tam Copper Co. was built many years ago has 


moved enough to crack some of the concrete building 
foundations. 


Recent sand and gravels, Qg, were of commercial 


importance to the district as a source of placer gold. 


Nearly all the deposits of sand anìd gravel in large and 


small streams have been placeredi at least once in the 


search for gold, and along streams such as WThisky 


Creek, much of the gravel was neatly stacked by the 


miners by hand in order to reach bedrock. The chan-


nels of the Sacramento River and Clear Creek have been 


dredged along parts of their courses. The alluvium in 


the preseit streams ranges from dieposits that contain 


boulders 10 feet across, as along Brandy Creek or Eagle 


Creek, to broad sand bars that occur along parts of 


Clear Creek arid the Sacramento River. Most of the 


deposits of sand and gravel in the West Shasta district


are too small or too difficult to reach to be of interest 
as commercial sources of sarìd and gravel. 


INTRUSIVE ROCKS 


NULE MOUNTAIN STOCK 


The i\'lule Mountain stock (Hinds, 1933, l• 105), 
which consists of trondhjemite and aibite granite, and 
some qu a rtz dlorite, undlerijes most of the southwestern 


quarter of the Shasta Dam quadirangle and the south-
ea stern qu a rter of the \Vh i skytown quadirangie. hs 
stock includies the hornb1ende-quart diorite of Diller 
(1906, p. 8) andl part of the alaskite porphyry of 


Graton (1909, p. 81). The stock has an oval-shapedi 
outcrop Pattern that is 10 miles long from north to south 
audi 15 5 miles widle (p1. 1.). The outcrop pattern centers 
about the town of Shasta, and the stock inciudles Mule 
and Democrat Mountains. Goodi exposures of the 
stock may be seen in the road cuts along U. S. l-Iighway 
299\T near the town of Shasta, along the Iron Mountain 
road near Spring Creek, and in Clear Creek canyon west 
of Mule Mountain. J)ikes of albite granite are common 
in the Copley greenstone near the contact with the stock. 


The Mule Mountain stock is dieep]y weathered, and 
i.oad cuts more than 50 feet high near Shasta are en-
tirely in white crumbly, clis]ntegratedi aibite 'granite. 
Unweathered aibite granite is exposed in some of the 
deep canyons, for example, Clear Creek andl Spring 
Creek canyons. 


The stock is heterogeneous; it consists of a. generally 
1 eucocratic, holocrystali in e gla.n i toi ci rock that ranges 
in composition from albite granite to ho.mnbiende-quartz 
diorite, but is here generally referredi to as albite gran-


i te. Essenti al minerals are quartz. p1 agiocl ase, and 
epidote. 


Most of the stock is a granitoid rock of the composi-
tion of trondhjemite, and is a leucocratic soda-rich 
quartz cliorite that contains sodic oligoclase and quartz, 
andi 10 to 15 percent lnterstitia.i epiclote and chlorite, 
and that has an average grain size of about 2 milli-


meters. This phase is considieredi to be the composition 
of the original, unaitereci intrusive. 


In plaes the rock has been extremely reworked by 


late magmatic solutions and is an aibite granite. The 


altered rock has a pseucloporph iitic texture containing 


quartz "phenocrysts" 4-6 millimeters in diameter in a 
white groundmass of albite and quartz that averages 2 
millimeters in grain size and that contains 5 to 10 per-


cent epiciote in clusters from 2 to 6 millimeters in 


diameter. Large parts of the Mule Mountain stock 


were altered by late magmatic solutions that adidied 


silica and soda. The altered parts of the stock have 


gradational contacts to the unaltered or slightly altered
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trondhjemite. The principal bodies of altered rock are 


outlined on the geologic map (1)1. 1). Quartz "pheno-
crysts" are limited mainly to the altered areas, although 
some of the trondhjemite also contains added quartz as 


pseucloplienocrysts. 
Chemically and mineralogically the equi granular 


trondhjemite and the white pseucloporphyritic albite 
granite are similar. They are composed mainly of 
quartz, aibitic plagioclase, epiclote, and chlorite. The 
commonly equigranular trondhj emite contains slightly 


more CaO, FeO, and Fe 20 3 and slightly less Na 20 and 


Si0 2 than the porphyritic albite granite (table 4). 


In the field the difference is more apparent,. as the 
pseucloporphyritic albite granite is whiter and looks 
more siliceous than the equigranular tronclhjemite. The 
epiclote is finely clisseminatecl throughout the equigranu-
lar trondhjemite, but is regrouped in clusters ranging 
from 2 to 6 millimeters in diameter in the aibite granite. 


TABLE 4.-Analyses of albite granite and quartz diorite from 
the Mule Mountain stock 


[Samples 1, 4, 5, by 17. S. Geol. Survey rapid-analysis method. Analysts, S. M. 
Berthold andE.!A. Nygaard. Samples 2, 3, 6, analySt, M. K. Carron] 


1 2 3 4 5 6 


67 6 72.74 73.48 75.6 75.8 76.48 
11.8 14.14 13.63 13.4 13.9 13.09 


FelO, 1.6 1.26 2.08 2.0 .92 .64 
FeO 3.2 182 .73 .52 .44 .79 


510 2 .-----------------------------
-----------------------------


5.1 2.12 2.60 1.2 1.9 1.70 
Al20s------------------------------


------------------------------
2. 1 .63 .60 .79 1.2 .90 


T(,O 86 .75 .51 1.2 .43 .51 
CaO.-------------------------------


3.2 4.12 3.78 3.5 4.4 4.46 
MIgO--------------------------------


---------------------------------
.13 .74 . .22 NO20-------------------------------


H2O--------------------------------1.53 1.83 1.18 
36 .26 .28 .22 .20 .25 


MnO .10 .05 .02


----


.02 


------


.02 
14,0+-------------------------------


.03 .02 .01
TiO,------------------------------


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


plo,------------ . Igntion loss' 1.3
------


2.2 1.4 


.02 
---


101 90.55 


-------


100.28 101 101 100.24 


Norms
[Computed by the CIPW system] 


30. 18 39. 66 43. 08 46. 68 42. 48 43. 40 
5.00 445 2.78 7.23 2.78 2.71 


27.25 34. 48 31.96 29.87 37. 20 37. 72 
23.35 10. 56 10. 79 5.84 9.45 8.34 


2.75 2.24 4.69 2.75 2.14 
1.44
8.63 3.58 2. 11 2.64 3.96 3.01 
2.32 1.96 2.78 1.16 .93 .97 
.61 .46 .47 


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


.46 .30 .40 
1.28 .32 


98.78 97. 90 96. 21 99. 85 100. 17


.. 


98.71


1 Includes gain due to oxidation of FeO. 
1. Hornblende-quartz diorite, sec. 36, T. 33 N., R. 6 W. 


2-3. Trondhjemite from Whiskytown quadrangle, California. 
4. "Porphyritic" albite granite with epidote from sec. 6, T. 32 N., R. 5 W. 
5. Siliceous, "porphyritic" albite granite from Highway 299W, 0.25 mile east of 


branch road to South Fork Lookout station. 
6. Siliceous, "porphyritic" albite granite from Whiskytown quadrangle, California. 


Intrusive breccias are abundant in the northeastern 
part of the stock (fig. 23). They formed where the 
albite granite of the Mule Mountain stock shattered 
and partly absorbed Copley greenstone. The fragments 
of greenstone range in size from tiny relicts to as much 
as 7 feet in diameter. Many are blocky and irregular in 


outline and look like they were formed by breaking up


FIGuRE 23.-Intrusive breccia near Spring Creek. Reworked Copley
greenstone fragments in albite granite matrix. 


of an originally massive rock, but possibly 25 percent 
of the fragments are elongate and oriented, and were 
derived from foliated greenstone. Some are corroded 
until only wisps of the original fragment can be seen. 


There is some correlatlon between the size of a frag-
ment and the amount of recrystallization audi granitic 


material that has been added. Many large fragments 
are littie-alteredi Copiey greenstone that show amygda-


l.oiclal audi pillow structures. Smaller fragments are 
reworkedl to a granular rock containing feldspar, horn-
ble.nde, andl quartz porphyroblasts as much as 1 centi-
meter in dhameter in a fine-grainedi groundliTlass. In 
Spring Creek the fragments of reworked greenstoiie 
average about 3 by 4 inches across, and hornbiende 
porphyrobiasts 1 to 2 millimeters in dhameter have been 
formed in a fin.e-grained groundim ass that has a grano-


blastic texture. 
The matrix between the fragments in the intrusive 


brecci a is coarse-grained pseudoporphyritic albite gran-
ite. Where the fragments are small arid have been ex-
tensively reworked, the matrix of albite granite has 
assimilatedi the greenstone and is more basic audi con-
tains unaltered hornblende crystals. The rock in the 
resistant knob of hornblendle-quartz dhorite that lies on 
the west edige of the intrusive breccia area on the Iron 
Mountain road, where the road crosses Spring Creek, is 
an example of contamination by absorbedl material from 
the greenstone. The knob is a hard massive dark-gray 
granitoici hornblende-quartz dhorite. It contains 
about 2 percent diark fine-grained xenoiiths. These 
xenoiiths have euhedral porphyroblasts of hornbiende 
1 to 2 millimeters long that are identical with the horn-
biende in the enclosing massive hornbiende-quart di-
orite. Throughout the hornblende-quartz dliorite are 


-I, 


Quartz-------------------------
Orthoclase----------------------
Albite--------------------------
Anorthite------------------------
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many tmy areas of mafic minerals that have a texture 
sinTlilar to that of the xenoliths, and are the renmants 


of former fragments. The hornbiende in the intrusive 
matrix was derived from assimilation of basic xenoliths, 
and the resultant rock is more basic than the original 


magma. This knob of hornblende-quartz diorite, which 
has the appearance of being the least altered variety of 
the Mule Mountain stock, is actually more basic than 
the original magma. because of contamination by re-
workn g and incorporation of much greenstone. 


The Mule Mountain stock is cut by many veins of 
quartz and some dikes of aplite. The quartz veins 
range in thickness from 2 inches to several feet. They 
contain small amounts of pyrite, chalcopyrite, and cal-
cite, and some are auriferous and have been mined for 
their gold content. Aplite dikes are common in the 
trondhjemite and albite granite on Mule Mountain and 
in the greenstone near the contact with aibite granite. 
They are commonly less than 1 foot thick and have 
sharp wails. Some of the aplite in dikes has quartz 
phenocrysts and resembles Baiaklala rhyolite; the ap-
lite dikes can be distinguished by their sugary ground-
mass. 


Inclusions.—Porphyritic Balaklala rhyolite and 
green stone inclusions locally are abundant in the Mule 
Mountain stock. Inclusions of Balaklala rhyolite are 
inconspicuous as they are the same color and have the 
same mineralogy as the tronclhjemite and albite granite. 
However, along the western and northwestern contact 
between the Mule Mountain stock and Balakiala rhyo-


lite many inclusions of porphyritic rhyolite in aibite 
granite can be recognized by their aphanitic ground-
mass, whereas the aibite granite has a granitoici ground-
mass. Greenstorie inclusions are more abundant than 
those of rhyolite. In addition to the intrusive breccia 
described above, many large inclusions of schistose 
Copley greenstone are exposed in road cuts on U. S. 
Highway 299W near Shasta and along the road to the 
Forest Service lookout station on South Fork Mountain. 
Some of these inclusions are several hundred feet long 
and only 6 to 8 feet thick; at first glance they resemble 
mafic dikes, but amygcluies and pillow structures are 
preserved in the larger inclusions, some of which are 
probably roof pen dants. 


The Mule Mountain stock generally has a sharp con-


tact with the Copley greenstone and the Balaklala rhyo-


lite. Balakiala rhyolite is unaltered where it is in con-


tact with trondhjemite or albite granite because of the 


similarity in mineralogic character and chemical com-


position; the contact metamorphic halo in the green-


stone surrounding the intrusive is more pronounced. 


Near Matheson, and on the west side of Slick Rock 


Creek south of Iron Mountain, the greenstone has been.


metamorphosedi for several hundredi feet from the con-
tact of albite granite. Within 50 feet of the intrusive 
the chloritic Copley greenstone is recrystallized to a 
fine-grainedi rock containing mainly piagioclase and 
hornblende. This grades outwardi into greenstone with 
lumps andi knots of epidote and finally into a foliated 
chloritic greenstone. Within the metamorphic halo the 
foliated character of the greenstone is destroyed. 


The contact of the Mule Mountain stock is generally 
parallel to the foliation in the intrudled rock, but locally 
cuts across foliation. Apparently the Copley green-
stone was already foliated when the aibite granite was 
in tiu dedi. However, some dhastrophlsm ocdurredi after 
the intrusion of albite granite, as its borders are locally 
sheared parallel to the regional foliation. Therefore 
the intrusion is believedi to be syntectonic with the Ne-
vadla.n orogeny. The albite granite is older than the 
Shasta Bally batholith, as it is intruded northeast of 
Igo by the batholith (p1. 1). 


PETROGRAPHIC DESCRIPTION 
Trondhjemite.—About 65 percent of the Mule Moun-


tain stock consists of a hypidiomorphic granitoid rock 
composed of quartz and plagioclase, and 10 to 15 per-
cent mafic minerals that consist only of green biotite, 
epidote, and chlorite. Accessory minerals are apatite, 
sphene, and magnetite. I-Iornbiende was not observed 
in this rock. Much of the rock is equigranular and 
averages 2 millimeters in grain size, but in places 
rounded quartz masses as much as 8 or 9 millimeters in 
diameter that resemble phenocrysts are abundant. The 
distribution of the mafic minerals is a characteristic 
feature of the rock. These minerals are very fine 
grainedi andi are interstitial to pl.agioclase, being present 
in thin stringers andi lenses that wrap around the 
piagiociase. 


The rock is composed of 60 to 65 percent plagiocl.ase, 


which is subhedlral and shows both Carlsbad and aibite 


twinning. The .pl.agiociase is strongly altered to seri-


cite, audi a few cores are saussuritized. Most of the 
piagioclase is sodic oligoclase ranging in composition 
from Ab90An10 to A•b86An14 . Zoning is inconspicuous 
except in a few grains that have a slightly more calcic 
core. 


The mafic minerals include epidote, chlorite, and 


green biotite listed in decreasing order of abundance. 


Epidote is present in saussuritic cores of plagioclase 


andi as an interstitial mineral associatedi with chlorite 


and green biotite. Chlorite occurs in thin interstitial 


veinlets; it has a distinct anomalous blue interference 


color. Green biotite is present in very small quantities; 


it is a mineral of late magmatic origin and is associated 


with sericite in fractures in quartz.
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Quartz, a late mineral, occurs as anhed.ral grains that 
average about 2 millimeters in diameter, and constitutes 
about 20 to 30 percent of the rock. It replaces plagio-
clase arid fills the spaces between these grains, but also 
locally forms pseudophenociysts. These quartz pseudo - 
phenocrysts are aggregates of quartz grains tha.t replace 


the piagiociase (fig. 24). 


FIGURE 24.—Pliotomicrograpli of albite granite showing early stage in 
the formation of a pseudophenocryst of quartz (q) that is interpreted 
as having replaced plagioclase (p) 


"Porp/iyritic" albite gra.nite.—Ths granite is a white, 
hyp diomorphic granular rock containing rounded 
quartz pseudophenociysts 6 to 10 millimeters in diam-
eter in a granitoid grouncimass that averages 1/2 milli-
meters in grain size. It is similar to the aibite granite 
described by Gilluly at Sparta., Oreg. (Giliuly, 1933) 
and to the albite granites associated with spilitic suites 


described by Dewey and Flett (1911, p. 202-209, 241-


248), and by Haiwood and Wade (1909, p. 549-554). 
The rock contains mainly quartz and albite and less than 
10 percet epidote and chlorite. Epidot.e occurs in 
clusters commonly 2-6 millimeters in diameter in con-
trast to the thin veiniets of epiclote in the largely equi-
granular t.rondh.j emite. 


The "porphyritic" albite granite constitutes about 
one-third of the Mule Mountain stock. It appears as 
large irlegu lar bodies throughout the tron dhj em i te 
mass where late magmatic solutions rich in soda and 


silica replaced the original trondhjemite. Contacts be-
tween the two types of rocks are gradational. 


Under the microscope the rock is seen to contain 
mainly quartz, albite, and epidote, and small amounts 
of chlorite, zoisite, biotite, sericite, apatite, and opaque 
minerals. Quartz and albite make up more than 90 
percent of the rock. Albite is in subhedrai. grains and


is extremely corroded by quartz. Aibite ranges in corn-


position from Ab96An4 to Ab89An11. The plagioclase 


rarely contams any epidote or clinozoisite, but some of 


the albite is strongly altered to sericite. 
Quartz is one of the last minerals to crystallize. It is 


interstitial to albite, andi where the large pseudopheno-
crysts formed, it corrodedi the albite as shown by many 
relicts of albite through the quartz. Both quartz and 
albite show strong catacl astic structures. Mortar struc-
ture is common, andi all the quartz has undulatory ex-
tinction. The quartz is full of tiny rounded fluid 


inclusions.. 
Large areas of myrmekite replace grains of quartz 


and albite in albite granite. Several distinct inter-
growth textuies are present (Sedlerholm, 1916; Gilluly, 
1933, p. 71-72; and Ailing, 1936, p. 163-172). The most 
comm on pattein has tiny, corroded, hook-sb aped iiiasseS 
of aibite in a sea of clear quartz. The quartz and albite 
ale in optical continuity over areas of several square 
millimeters. The intergrowth seems to replace earlier 
quartz and aibite and is interpreted as a. simultaneous 


recrystailizatlon ca.usedl by late magmatic solutions. 
Another less common intergrowth texture has slender 
irregular rods of aibite in quartz, and both minerals are 
in optca.l continuity. The rods of albite grade into 
unrepiaced albite crystals, and are oriented parallel to 
cleavage planes of the uniepiaced albite. This texture 
is due to replacement of aibite by quartz along cleavage 
Planes. The third type of intergrowth is myrmekite. 
The edges of the myrmekitic intergrowths are coarser 
than the centers and grade into a normal granitoid 
texture. Albite in the myrmekite has the composition 


AbAn.1, whereas the subhedral albite crystals have a 


composition about Ab90An10. Apparently tile last 


hydlrothermal solutions were tile most sodic and formed 


tile intergrowth textures. 
The mafic minerals includle green biotite, epidote, and 


chlorite. Biotite is interstitial to quartz and albite, and 


1S ill clusters of small plumose growths intergrown with 


sericite. Tile biotite is either a late primary mineral or 


an early hydrothermal mineral. Epidote is the princi-


pal mafic mineral. It is found in clusters as much as 


6 millimeters in dilameter that are made up of individual 


crystals as much as 2 millimeters in length. The epidote 
is much coarser than in the equigranular tronclhjemite 


and only in a few slides were tiny epidote grains seen 


in the plagioclase crystals. Evidently tile epidote was 


recrystallized by deuteiic solutions into these coarsely 


crystalline knots. Tile epidote content was decreased 


from about 20 percent in the equigranular trondhjernite 


to less than 10 percent in the silicified "porphyritic" 


albite granite.
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Light green chlorite commoi1y surrounds epiclote 
and thins out from epiclote clusters into veiiilets 
along grain boundaries of quartz and albite. Inclusions 
of opaque minerals that are altered to leucoxene are 
abundant in the chlorite. Euhedral apa.tite and sphene 


crystals occur in minor quantities as accessory mlnerai.s. 
Hornb lende-quartz diorite .—This rock is I oc au zeci in 


a small body several hundred feet in diameter in the 
north end of the Mule Mountain stock in Spring Creek 
at the crossing of the Iron Mountain road. The horn-
blende-quartz diorite grades to the north and east into 
an intrusive breccia in Cop].ey greenstone and to the 
south and west into trondhjemite. It is a clark gray 
hard equigranular granitoicl rock, formed by assimila-


tion of greenstone by trondhjemite. The average grain 
size is 2 millimeters. The rock consists mainly of 


quartz, piagioc].ase, hornblencle, chlorite, and epidote 


and some sphene, apatite, and magnetite. Fine-graineci 


dark-gray xenoliths of altered greenstone make up 
about 2 percent of the body. They range in size from 


tiny wisps to eilipsodai or irregular fragments as much 


as 6 inches in diameter. The xenoliths have hazy bor-
ders with t.he hornbiende-quart z cliorite. 


Subhedral grains of p]a.gioclase that are extremely 
altered to epidote, clinozoisite, and sericite constitute 


about 60 percent of the rock. Albite twinning is coin-


mon but is inconspicuous owing to saussuritic alteration. 


Thin rims of clear aibite-oligoclase on the altered 


plagioclase are common. The original plagioclase was 


probably much more calcic, but no rehcts of it were 
observed in the saussurite. 


• The hornbiencle-quartz diorite contains about 25 per-
cent 1quartz. Quartz is present as anhedral aciastic 


grains that are interstitial to plagioc]ase. Quartz has 


corroded piagioc].ase as shown by many irregular relicts 
of plagioclase (fig. 25). 


J-Iornbiencle and chlorite make up about 10 percent of 


the rock. Horrib].encle is in subheclrai grains that are 


pleochroic from light to clark green. Chlorite and epi-


dote are lseu clomorph ic after hornblen cle. 
Aplite.—Ap]ite dikes that have sharp walls and are 


usually less than a foot thick cut the albite granite on 


Mule Mountain, and similar dikes cut the Copley green-


stone near the aibite granite contact. Some of the ap-


lite contains euheciral quartz phenocrysts, commonly 2 


millimeters in diameter, in a fine-graineci sugary 


grouncimass of quartz, albite, minor chlorite, sphene, 


epidote, and leucoxene. The grouncimass of the aplite 
has a mi crogranitoi ci texture. Myrmekitic and micro-


graphic intergrowths of a]bite and quartz are abundant 
in the api]te.


FIGURE 25.—Photomicrograph of hornblende-quartz diori te, a varietal 
type of the Mule Mouutaia stock. Plagioclase has cores with strong 
saussuritic alteration and some clear rims of albite (ab). Some quartz 
(q) has replaced tile plagioclase. Crossed nicols, X 14. 


AGE 


The Mule Mountain stock is dated as Late Jurassic 
in age, although the youngest rocks that are intruded 


by the Mule Mountain stock are the Baiaklaia rhyolite 
of Middle Devonian age. Dilier correlates the Mule 
Mountain stock with a small plug of albite granite 
(hornbieri cle-quartz diorite of Dilier) that intrudes 
Bully Hill rhyolite of Triassic age in the Reddirig 
quadrangle 1 1/2 miles southeast of Oak Run and 6 miles 
southeast of the Afterthought mine (Diller, 1906, p. 8). 
The Mule Mountain stock, in turn, is intruded by satel-
litic bodies of the Shasta Bally batholith in the south-
eastern part of the Igo quadrangle (p1. 1). 


The Mule Mountain stock was syntectonic with the 
Nevadan orogeny of Late Jurassic or Early Cretaceous 
age. This stock was intruded after the orogeny foliated 
and regionally metamorphosed the Copley greenstone, 
but early enough for the later Phases to affect the albite 
granite of the stock itself. The aibite granite is elon-


gateci with the regional foliation and its elongate shape 
was apparently determined • by regional structures 


formed during orogeny, but massive al.bite granite in 
some places cuts directly across foliated Cop]ey green-
stone. The albite granite locally metamorphosed the 
Copley greenstone to amphibolite and epidote amphibo-
lite, and if the latter rocks had been present during the 


main part of the orogeny, they should have been reduced 


by retrograde metamorphism to chlorite-al.bite schists
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Th Shasta BaJly batholith is the largest pluton in 
the Redding area, and it underlies most of the western 


half of the Igo quadrangle. Several small satellitic 
bodies crop out to the east between the Shasta Bally 
batholith and the Mule Mountain stock (pL 1). Re-


gionally the batholith crops out for a distance of 30 


miles in a N. 20° MT. direction, mostly beyond the 


mapped area, and has a maximum width of 10 miles. 
Most of the batholith is a biotitehornbiende-qUartZ 


diorite, but it ranges in composition near the edge and 
in satellite bodies from gabbro to graiiodioiite. The 
co]or ranges from dark gray in the gabbro to nearly 
white or light gray in the granodiorite. The batholith 


is a single intrusive; there is no evidence of multiple 
intrusion of the rock types that differ slightly from 
each other. The rock is here called a biotite-quartz 
diorite even though hornbiencle is a common constituent, 
as hornblencle is rarely visible megascopically in the 


main body of the intrusive. The principal minerals are 
quartz, feldspar, biotite, and hornblende. The rock has 
a granitoid texture and the average grain size is a.bout 
2 millimeters. Porphyritic textures are rare, in contrast 
to the prominent pseudoporphyritic textures of the 


Mule Mountain stock. 
The main part of the batholith intrudes Copley green-


stone in the mapped area, but the satellitic plug along 
Clear Creek in the southern part of the Igo quadrangle 
intrudes the Mule Mountain stock of albite granite also. 
In the southern part of this quadrangle the border of 
the batholith is darker than the interior, and much of 


the border phase is hornblende diorite. It has a sharp 
contact with Copley gieenstone, which is recrystallized 


to a fine-graineci amphibolite, but the hornblencle cliorite 
grades into biotite-quartz cliorite toward the interior. 


In the northern part of the Igo quadrangle near Brand.y 
Creek the contact between granitic rock and greenstone 


is less distinct; massive quartz diorite, which is the p"-
dominant rock along this part of the contact, grades 


outward to a migmatite that has interlayered dark and 
light bands. The migmatite zone is described under 


"Igneous metamorphism." 
The border of the batholith commonly has a planar 


structure clue to primary foliation parallel to the con-


tact andi at a few localities alined hornblende gives the 
rock a linear element, but the interior is mostly massive. 


The foliated quartz diorite is slightly coarser grained 
than the interior of the batholith and contains more 
mafic minerals, averaging about 40 percent hornblende 


and biotite. 
The batholith was intruded in the form of a large 


schimeren arch, audi its top was probably only a short 
distance above the peaks from Shasta Bally to Grouse 
Mountain. Primary foliation, shown by alinement of 
minerals and inclusions and by segregation of minerals 
in bands of different composition, is limited to the bor-
ders of the batholith and to the peaks and high ridges 
in the central pait. In the east pait of the batholith 


the prImary foliation strikes N. 20° W. parallel to the 
contact audi dips 60° to 70° E. Westward toward the 
center the foliation becomes flatter until it is nearly 
horizontal on the peaks between Shasta Bally and 
Grouse Mountain, which are probably near the top of 
the intrusive. On the west side of the intrusive, out-
side of the mapped area, the foliation dips steeply west. 


inclusion.s.—Naar the border of the intrusive, sporadic 


small dark spindle- to pancake-shapedl amphibohtic in-
clusions 1 to 3 inches in diameter and one-half inch thick 
are found. The inclusions are aimed parallel to the 
primary foliation of the quartz diorite. They are much. 
finer grained than the quartz diorite in which they are 
enclosed and have a crystalioblastic texture. These in-
ciusi ons are probably reworked fragments from the 


Copley greenstone. 


similar t,o the mineralogy of the Copley elsewhere in 


the district.. The aibite granite is itself locally sheared 
or sheeted parallel to its contact; the writers believe 
this is clue to movements in the closing phases of the 
Nevadan. orogeny, as the areas of foliation near the 


borders of the stock are too widespread to be accounted 


for by post-orogenic local movements. 


SHASTA BALLY BATHOLITH


DISTRIBUTION AND GENERAL FEATURES


PETROGRAPHIC DESCRIPTION 


Although the Shasta Bally batholith and the small 
satellite bodies of granitic rock are all part of one ntru-
sive, which is uniform in composition throughout most 
of the body, several varietal types have been recognized 
in the fleldl and in thin sections. The varietal types, par-
ticularly those in the Clear Creek plug, are described 
in detail as some of them show the effect on the quartz 
diorite magma. of assimilation of greenstone. The varie-


tal types are granodiorite, hornblende diorite, and 
gabbro; these are iimitedl to the border of the batholith 


or to satellite plugs. 


Biotite-quart diorite.—Biotite-quartz diorite consti-
tutes about 90 percent of the batholith. It is an equi-
granular rock averaging about 2 millimeters in grain 


size. Essential minerals are quartz, plagioclase, biotite, 


and hornblendle, and less common constituents and ac-


cessory minerals include orthoclase, epidote, chlorite, 


kaolinite, apatite, ma.gnetite, zircon, and allanite. 


Plagioclase constitutes 45 to 50 percent of the rock. 


It occurs as subhedrai chunky grains that have proml-


nent aibite twinning andi commonly show Carlsbad and
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pericline twinning. Zoning is prominent, and cores are 
commonly Ab68An32 to Ab60An 40 and rims Ab 75An25 to 
Ab70An30. 


Most of the quartz diorite contains 20 to 25 percent 
quartz as anhedral grains that are commonly interstitial 
to piagioclase. Horribiencle and biotite constitute 15 to 
25 percent of the rock; normally biotite is slightly more 


abundant than hornblende. I-Iornbiende forms euhedral 
crystals that are pieochroic from light to dark green. 
Anhedral grains of biotite have the following pleo-
chroism: X=colorless; Y= Z=dark-brown to reddish-
brown; it is in part altered to chlorite. 


A maximum of 5 percent orthoclase may occur as 
tiny, anheclral interstitial grains. It is more abundant 
in the quartz cliorite in which biotite is the predominant 
mafic mineral. Common accessory minerals are sphene, 
apatite, zircon, and inagnetite. They are most common 
as euhedral inclusions in biotite. Allanite is found 
rarely as an accessory mineral. 


Granodiorite.-_Sm all areas of granodiorite that crop 
out in the southern part of the Igo quadrangle are prob-
ably small intrusive bodies that are differentiates of the 
quartz diorite, but the contact relationship is not ex-
posed. The granodiorite is a light-gray fine-grained 
rock that contains mainly quartz, orthoclase, and plagio-
clase and less than 10 percent biotite and 1 percent 
hornblende. Apatite, sphene, zircon, and magnetite are 
common accessory minerals. 


The granodiorite contains 45-60 percent plagioclase 
and 10-15 percent orthoclase. Twinning and zoning of 
the plagioc1ae are similar to those of the quartz diorite. 
Plagioclase has cores that range in composition from 
Ab72An 28 to Ab63An3, and rims of Ab 75An25. Orthoclase 
is usually interstitial to piagioclase. Both microper-
thite and antiperthite are present. In the microper-
thite thin stringers of oligoclase are included in ortho-
clase nd probably formed by exsolution. In the anti-
perthite, cores of piagioclase are nearly half replaced 
by thin veinlets, and a ramifying network, of orthoclase 
stringers whereas the rims contain no orthoclase. 


Myrmekite containing tiny stringers and hook-shaped 
forms of quartz in orthoclase, although not observed in 
the quartz cliorite, is common in the granodiorite. 


flornblencle diorite.—This rock is concentrated near 
the borders of the intrusive and in the small satellitic 
bodies. It differs from the quartz diorite mainly in 
that it contains a more calcic plagioclase, contains less 
than 5 percent quartz, and contains more hornblende 
than biotite. 


The hornblencle cliorite is an equigranular, medium 
coarse-grained, dark-gray rock that contains mainly 


)lagioc1ase and hornbiende and small amounts of augite, 


orthoclase, quartz, epi dote, sphene, mnagnetite, apatite,


and zircon. Plagiocia.se constitutes 50 to 60 percent of 
the rock andl is andesine-labradorjte that is zoned from 
cores of Ab48An 5 9 to rims of Ab58An42 . Albite twinning 
is l)romjnent while 1)ericline and Carlsbad twinning are 
less common. 1-Iornbiende, as euhedral crystals 3 to 4 
mil].meters in diameter that poikilitically enclose pla-
giociase, magnetite, and apatite constitutes as much as 
40 percent of the rock. The hornbiende is strongly 
pleochroic from light to clark green. Augite forms the 
cores of a few hornblende crystals. In places quartz 
and orthociase are present in small amounts as inter-
stitial small grains. Sphene, apatite, zircon, and mag-
netite are common accessory minerals. 


The hornblen die cliorite and the quartz diorite prob-
ably are part of a single intrusive. This intrusive as-
similated part of the Copley greenstone as it was in-
trucleci, reworking the chioritic Copley greenstone to 
hornbleñde and plagioclase. 


Gab bro .—Coarse-grained hornbiende gabbro occurs 
as small dikes an.d irregular bodies near the margin and 


in the roof rock of the Clear Creek plug in the Igo 
quadrangle, which is a satellitic body of the Shasta 
Bally batholith. The biotite-quartz diorite in the in-
terior of the Clear Creek plug, as locally in the Shasta 
Baily bathoiith, grades outward through hornblende-
quartz diorite to hornblende diorite near the border. 
The contact of the hornblende diorite with the albite 
granite is sharp, whereas the contact with Copley green-
stone is gradational and the gradation extends into 
gabbro that was formed in situ by metasomatism of the 
Copley greenstone. This metasomatism is described 
under "Metamorphism related to the Shasta Bally 
batholith."


AGE 


The Shasta Bally batholith is Late Jurassic or Early 


Cretaceous in age. It was not affected by the Nevadan 


orogeny and cuts directly across foliation formed during 


the Nevadan orogeny of Late Jurassic or Early Cre-


taceous age. Also the Shasta Bally batholith has 


metamorphosed the Copley greenstone to amphibolite, 
gneiss, and migma.tite, but no retrograde metamorphism 


has been superposed on the altered zones by later 
orogeny. 


The Shasta Bally batholith is overlain nonconform -
ably by beds of the middle part of the Paskenta forma-
tion of Anderson (1902) and Horsetown formation of 
Lower Cretaceous age west of the West Shasta district 
(Hinds, 1934, . 182-192). Hinds states that 


Lower Cretaceous fossils present at many horizons show 
that the strata in contact with the [Shasta Bally] batholith 
range from Middle Paskenta (Valanginian) on the western side 
to Lower Horsetown (Hauterivian) on the eastern according 
to information furnished me by Dr. F. M. Anderson [(1933)1
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On the basis of geologic and paleontologic evidence 


the intrusion of the Shasta Baily batholith thus oc-
curred after the Nevadan orogeny of Jurassic age but 
before the deposition of the Lower Cretaceous strata 
which nonconform ably overlie the bathol i th. 


A 50-pound sample of the Shasta Baiiy batholith was 


collected for age determination by the Larsen method. 
David Gottfried of the U. S. Geological Survey iabo.ra-
tory (1954, oral communication) reports the age of the 


intrusion as 97 million years. 


MINOR INTRUSIVE BODIES 


Small intrusive bodies are abundant in the Copley 
greenstone and the Balaklala rhyolite, and to a lesser 
extent in the liennett and Bragdon formations and in 
the Shasta Bally and Mule Mountain piutons. These 
minor intrusions were emplaced before and after the 
Nevadan orogeny. The intrusions of pre-orogenic age 


include amphibohte, cliabase, and nonporphyritic and 
porphyritic rhyolite; the younger intrusions include 


lainprophyre, anclesite, di orite porphyry, dacite p°'-
phyry, quartz latite poip1yry, and aplite. 


ROCKS INTRUDED BEFORE THE NEVADAN OROGENY 


Rliyo lite.—Minor intrusives are preponderant in 
small stocks, plugs, dikes, and sills of Baiaklala-type 
rhyolite in Copley greenstone and Balakiala rhyolite. 
Many small irregular stocks, plugs, and dikes of por-
phyritic and nonporphyritic rhyolite that were feeders 
for the flows of Balaklaia age cut the underlying Copley 
and the older 1)a1ts of the Balakiala. Other small rhyo-
litic dlikes and sills cut the Copley throughout the 
mapped area. However, .rhyolitic flows also occur in 
the Copley near the top of the formation, and Balakiala 
rhyolite is infolclecl in the Copley. In the absence of 


bedding, it is difficul.t to differentiate the form in which 


the rhyolite occurs, and all bodies of rhyolite that are 


lithologicaily identical with Balaklala rhyolite are 
given that symbol. Bodies of intrusive rhyolite, being 


largely feeders for the overlying flows, are described 


with the Balaklala ihyolite. 


Hornb lendite .—A few hornbienclite and serpentinizeci 
hornbienclic dikes or sills a1e in the Copl.ey in the Igo 


quadrangle and in the southern part of the Shasta Dam 


quadrangle. They range in thickness from a fraction 


of an inch to several hundred feet. 
Some hornblenclite dikes are in the southern part of 


the Shasta Dam and Whiskytown quadrangles. They 


are diark-green poiphyritc ma.fic dikes 50-60 feet thick 


that have pleiociysts of hornbiencle and augite as much 


as 1 centimeter in diameter in an aphanitic chioritic 


matrix. Undler the microscope they are seen to contain


mainly hornblendle andl small amounts of augite, olivine, 
andl opaque minerals. The mnafic minerals are in part 


altered! to epidote, antigorite, andi talc. The dIkes or 
sills have chilled borders a gain st Copley greenstone, 


and some are cut by lamprophyre dikes. 


Diabase.—Dikes audi sills of diabase cut all rocks in 


the district older than the Shasta BaBy batholith. The 
intrusjve bodies range from a few feet to about 200 feet 
in thickness audi are as much as 5,600 in length. They 


are fine- grained m assive dark-gray to greenish-gray 
rocks that are locally finely porphyritic. Phenocrysts 
where unaltered are plagioclase a.fldl hornblende, but 


commonly these are aiteredi to epidote andl chlorite. 


The diabases are all alteredi to some extent, although 
megascopically they look like unaltered rocks. They 


are composed of 1)1 agiocl ase, hornblendle, epidlote, chlo-
rite, calcite, quartz, biotite, and magnetite afldl have a 
relict ophitic texture. Plagioclase ranges in composi-


tion f mom albite (Ab96An4 ) to labradlorite (Ab41An59). 
Where unaltered, it is labradorite and occurs as clear 


iath-shapedl crystals that have prominent albite twin-
ning in a groundmass of chlorite audi epdote. Most of 


time plagioclase 1as saussuritic alteration audi is cloudy, 
massive aibite containing inclusions of epidlote. Mafic 
minerals in the diabase are mainly chlorite andi epidlote 


audi have some relict comes of hornblendle audi minor 
secondlary biotite. Augite, which was probably on g-
inaily present, is completely altered. Quartz is present 
in minor quantities as tiny interstitial grains. Most 
of the quartz appears to be plimary, although some may 
be released silica. Calcite is in irregular patches and 
velniets in plagioclase andi filling fractures in the lock. 


A few diabase intrusive bodies associated with kera-
tophyre in the central part of the district ale albite 


diabase. 
The diabase may be of several ages. It ha.s all under-


gone some alteration, probably dinning regional meta-


morphism. The albite dliabase, which is intrusive into 


keratophyres of the Copley g.reenstone, is probably of 


Devonian age, although the evidlence is not conclusive. 


It may be related to an albitic suite of spilite, kera-


tophyre, and soda rhyolite that is of Devonian age. 


Some dhabase dikes andi sills cut the Kennett and 


Bragdon formations audi are post-Mssssppan in age. 


They appear to be similar to time dhabase dIkes cutting 


the Copley in many places in the eastern part of the 


Shasta Dam quadrangle. 
Time dikes occur as sharp-wailedl straight bodlies that 


maintain fairly uniform widlths in competent rocks, but 


they are less regular in shale. Figure 26 shows the 


mashing that accompanles intrusion at some places in 


the shale.







le of the Kennett 
formation 


ontact not exposed
in detail


INTRUSIVE ROCKS
	


51 


EEE 
Breccia consisting of rounded	 - 


and angular diabase fragments)J ' Ii in mashed, crued she 


Shalfe 
formation i $Diabase di 


50	 0	 100 Feet 


FIGURE 26—Sketch of intrusive breccia along dilabase dike in shale of 
the Kennett formation. 


ROCKS INTRUDED AFTER THE NEVADAN OROGENY 


Most of the minor post-Nevadan intrusive bodies are 
felsic dikes and sills related to the Shasta Bally batho-
lith and lamprophyre dikes that cut the Mule Mountain 
stock of Jurassic (?) age. The felsic dikes include dio-
rite porphyry, dacite porphyry, quartz latite porphyry, 
and aplite. Two groups of diorite porphyry and dacite 
porphyry dikes and sills are recognized in the field. The 
first group has large, conspicuous, white, zoned plagio-
clase phenocrysts and locally is called Birdseye por-
pliyry; the second group has a much less pronounced 
porphyritic texture and is part of a group of intrusive 
dikes and sills that range in composition and texture 
from diorite porphyry to aplite. This group has a much 
more restricted areal distribution than the Birdseye 
porphyry and is localized within a few miles of the con-
tact of the Shasta Bally batholith. The rocks of second 
group are here referred to under felsic dikes. 


Birdseye porphyry.—This light-gray to buff-colored 
conspicuously porphyritic rock contains phenocrysts of 
plagiocla.se, hornbiende, and biotite in a fine-grained to 
aph anitic groundm ass.. The composition ranges from. 
diorite porphyry to dacite poiplyry, and large and 
small dikes and sills cut all the rocks in the district ex-
cept the biotite-qua.rtz diorite of the Shasta B ally batho-
lith. The name Birclseye porphyry was applied by the 
local miners to these PorPhyritic dikes, presumably be-
cause the centers of the zoned feldspar phenocrysts 
weather out and somewhat resemble the pupil of an eye. 
Diller (1906, p. 7) called the dikes dacite porphyry; 


Ferguson (1915, p. 245) called a similar dike at the 


Mad Mule mine in the Iron Mountain quadrangle a dio-


rite porphyry. The term "Birclseye porphyry" as ap-


pijedi locally will be used throughout this report. 


The most prominent areas of Birclseye porphyry are 


on Mad Mule Mountain, at the Uncle Sam mine, and in 


the B ehem otosh Mountain quadrangle northeast of


Backbone Creek. At the Mad Mule mine a dike of 
Birdseye )Or)hyry, striking east-west and dipping 400 


to 60° N., is exposed for more than 1,000 feet along the 
strike. It is reported by Ferguson (1915, p. 245 ) to have 
a maximum thickness of about 150 feet. The dike is at 
the contact between shale of the Bragdon formation to 
the north and Balakiala rhyolite to the south, but its 
south contact may be a fault. It contains large euhediral 


1)lagioclase phenocrysts as much as 1 centimeter long 
in a gray aphanitic grouncimass. 


About 2,500 feet to the northwest, at the Bright Star 
mine northwest Of Mad Mule Mountain, and extending 
to the southwest, are two irregular areas of Birdseye 
porphyry that may be large sills, although the outcrops 
are not sufficient to be certain of contact relationships. 
Both outcrops are 400 to 600 feet wide; one is 1,700 feet 
long and the other 2,000 feet long in a northeasterly di-
rection. The rock is a dlacte porphyry containing eu-


hedral platy phenocrysts of plagioclase as much as 1 
centimeter long in a gray fine-grained groundmass of 
plagoc1ase andi hornblende. 


Another large area of Birdseye porphyry is northeast 
of Backbone Creek where a vertical dike 100 feet thick 
striking N. 60° W. is exposed for a length of 6,200 feet. 
The dike is intruded along a strong fault zone several 
hundred feet wldle in shales of the Bragdon formation 


and has enclosed two large fault slivers. One is a sliver 
of probable Kennett limestone; the other is crumpled 
shale of the Bragclon. The porphyry has euhedral 
plagiociase phenocrysts 1 centimeter long in a gray 
aph ani tic groundimass. 


Many smaller Birdseye porphyry dikes are exposed 
throughout the district; most are about 10 feet thick 
andi are too small to show on the geologic map of the 
district. In all the dilkes plagiociase forms conspicuous 
large euhedral phenocrysts; one dike located 2,000 feet 
northwest of the Fridlay-Lowden adit contains unori-
ented piagioc]ase phenociysts 2.5 by 2.5 by 0.5 centi-
meters. 


rllhe B.irdseye Porphyry generally cOntains about 20 


to 30 percent piagioclase phenocrysts that range from 
5 to 8 millimeters in length, and contains less than 5 


percent small, inconspicuous hornblencle phenociysts in 
a dark-gray microgranitoici grouncimass of p1 agioclase, 
qua itz, hornbi ende, epidote, chlorite, apa.tite, magne-
tjte, and carbonate. There is a distinct hiatus between 


size of phenocryst and grouncimass, with no senate tex-


ture between them. Some of the BiIdlseye porphyry 


contains quartz phenocrysts and as much as 20 percent 


quam.tz in the groundmass. The rock is called a dacite 


porphyry if it contains more than 5 percent quartz in 


the groundma.ss. Diorite porphyry contains less than 


percent quartz and has a granular groundmass. 
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Under the imcroSCOp the Birdseye 1)Or1)Y1Y is seen 
to have markedly zoned plagioclase phenocrysts ; oscil-


latory zoning is common. The plagioclase in the diorite 


porphyry is zoned fi'oin cores of Ab52An48 to rims of 


Ab58An42 ; in the dacite porphyr r the piagioclase is 


zoned from cores of Ab 60An40 to rims of Ab64An 36 and is 


slightly altered to sericite, epidote, carbonate, and 
kaolinite. Alteration in places is more intense along 
certain zones in the plagoclase, and the central pait of 
the crystals weathers more rapidly than the rims. 


1-Iornblende is the most common mafic phenocryst, al-


though a little green biotite is present in some. Horn-
blende occurs as green euhedral crystals that are strongly 
pleochroic. They are commonly 2-3 millimeters long 
and are much less conspicuous than the large white 
piagioclase phenocrysts. 1-Iornblencle is less commonly 


altered to green biotite or epi dote. 
The grouncimass consists predominantly of plagio-


clase, quartz, hornblencle, and green biotite a,nd some 
orthoclase, carbonate, epidote, sphene, a.patite, and inag-
netite, and has a microgranitoid texture. Plagioclase 
in the groundmass usually is much more altered to 
sericite or kaolinite than the plagioclase phenocrysts. 


The Birclseye porphyry commonly is an unaltered, 


unsheareci rock. Some parts of it, however, have been 
sheared by faulting and are hyclrotherma]]y altered. 
Plagioclase is partly altered to sericite, and small pyrite 
cubes may be disseminated through the altered rock as 


reported by Ferguson (1915, p. 245) at the Mad Mule 


mine. 
The Birdseye porphyry is probably Late Jurassic or 


Early Cretaceous in age. As far as is known the dikes 


are localized within about 20 miles of the contact of the 


Late Jurassic or Early Cretaceous granitoid rocks of 
the Klamath Mountains. They intrude the Mule Moun-
tain stock of albite granite, which is Jurassic (?) in age. 
They are in turn cut by lamprophyre dikes associated 
with the Shasta Bally batholith. 


Felsie dike roeks.—Many small dikes and sills local-
ized in the Copley greenstone are within 3 miles of the 


eastern contact of the Shasta Bally batholith. They 
are mostly quartz l.atite porphyries, but range in com-


position and texture from cliorite porphyry to aplite. 
A cluster of these dikes or sills is localized in the south-
ern part of the Igo quadrangle between Igo and Mule 


Mountain. They strike north to northwest and dlii) 450 


to 75° NE. conformable with foliation in the Copley. 


The bodies are 10 to 50 feet thick and are as much as 


3,000 feet long. These dikes apparently are not related 
to the many porphyritic rhyolite dikes in the same area, 


which are composed mainly of quartz and ai.bite and are 
similar to the Balakiala rhyolite. The dikes are not 


differentiated on the surface map and are all shown as


felsic dikes. The dikes are of probable Late Jurassic or 


Early Cretaceous age ; they have the same minerals al-


though jiTi different proportions as the Shasta B ally 


batholith and are probably related to it. 


Aidesite porphyry.—Some dukes of aildiesite 


phyry, less than 50 feet thick and several hundred feet 
tong, are present at Merry Mountain and Gri zziy Gulch 


in the \ Thiskytown quadlrangie, at the IReidl mine in the 


Old Diggings district in the Shasta Dam quadrangle, 
and near Brandy Creek in the Igo quadrangle. The 
dikes are all too small to be shown on the geologic map 
of the district. They are dark-greenish-gray porphy-
ritic rocks containing phenocrysts of hornb].ende as 


much as 6 millimeters long andi phenocrysts of plagio-


clase as much as 2 millimeters long in a very fine grained 


groundmass. The dikes cut the Copley greenstone at 
Merry Mountain, in Grizzly Gulch, andl at the Reid 
mine, and cut albite granite at Brandy Creek. 


The andesite porphyry contains 20 to 30 percent 


phenocrysts of hornblende audi about 10 percent piagio-
clase in a groUndliTlass of plagiociase, hornbiendle, biotite, 
chlorite, epidlote, magnetite, and apatite. Hornbiende 
occurs as subhedral green crystals that have poor aline-
ment. They have the following pieochroism: X = light 


yellowish green, Y=green, Z=dark green. Plagioclase 


consists of subhedral grains as much as 2 millimeters 


across. They are andesine and are commonly zoned 


from cores of Ab52An48 to rims of Ab57An43 , a.ndi are 


twinning mainly by the Carlsbad law audi somewhat by 
broad albite twinning. Most of the plagioclase is clear 
andi unaltered although some cores are slightly cloudy 
clue to alteration to zoi site, calcite, a.ndi kaolinite. Green 
biotite, a secondary mineral, occurs in veiniets that 
cut hornbiende and piagioclase. Magnetite and to a 
lesser extent apatite are common accessory minerals. 


The andesite porphyry has been sheared in places, but 
not metamorphosed; the hornblende is only slightly al-
tered to chlorite, and the plagioclase is somewhat altered 


to kaoiinite and zoisite. 
The age of the dikes is not known with certainty. 


They cut the aibite granite, which is Jurassic (?) in age. 


They ale unmetamorphosed so are probably younger 
than the Late Jurassic or Early Cretaceous orogeny. 


L amprop hyres .—The dikes classi fled as lamprophyres 


are all extremely fine grained hard dark-gray to black 


rocks with a slight greenish cast and resemble basalt. 


They occur as dikes as miich as 50 feet thick that intrude 


Copley greenstone, Balaklala rhyolite, and albite gran-
ite. Some contain small megascopic phenocrysts of 


hornbiende and less commonly plagiociase. Most of the 


lamprophyres occur in albite granite on the west side of 


the Mule Mountain stock in the vicinity of Mule Moun-


tam, or they intrude the Copley near the tlbite granite


C.
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contact. They cut dikes of Birdseye porphyry in the 
Copley. Although they appear to be unaltered rocks 
in the hand specimen, in thin section they are seen to 
be altered. 


The ]amprophyres contain plagociase, biotite, ep-


dote, chlorite, and carbonate, and some quartz or amphi-
bole may be present. Piagioclase ranges in composition 
from andesme (Ab 59An41 ) in the least altered dikes to 
aibite (Ab91Au 9 ) in the most altered. The more calcic 
piagiociase occurs i.n laths from 0.2 to 1 millimeter long 
and has a pilotaxitic texture. Albite and Carlsbad 
twinning is common in the anclesine, and broadly spaced 
aibite twinning is present in a.ibite. The plagioci.ase is 
more massive and has many inclusions of carbonate, 
epidote, and zoisite in the more altered lamprophyres. 


Biotite is the most common mafic mineral in the least 
altered iampropliyres and may constitute as much as 
20 percent of the rock. It is rarei.y found as phenocrysts, 
but occurs as tiny flakes 0.1 to 0.2 millimeters long, and 
is pieochroic from X = very light green to Y=Z=dark-
olive green. Biotite is in part altered to chlorite even in 
the least altered rocks, and is completely altered to 
chlorite in some. Actinolite is present in some of the 
lamprophyres. It has an acicula.r habit; needles as 
much as 0.5 millimeter long are in subparaiiel arrange-
ment. The actino]ite is pleochroic from light to clark 
green, and probably is of secondary origin. 


The least altered lamprophyres contain biotite and 5 
to 10 percent epidote as phenocrysts as much as 1 milli-
meter long. The amount of epidote and zoisite increases 
as the degree of alteration increases and the lime con-
tent of the piagiocia.se decreases. The epidote appears 
to be pseuclomorphous after amphibole. 


The most altered lamprophyres are composed oniy of 
albite, chlorite, carbonate, epi dote, and secondary 
quartz. The original caicic piagiociase has altered to 
aibite and contains inclusions of epdote, zoisite, and 
carbonate. The mafic minerals are altered to chlorite 
and epdlote. Some pyrite cccurs in a few dikes. 


The lamprophyres are probably Late Jurassic or 
Early Cretaceous in age and may be younger than the 
Shasta Baily batholith. They cut Birdse e porphyry, 
which is younger than the Nevadan orogeny and which 
is probabi.y related to the Shasta Baily batholith. The 
lamprophyres cut albite granite, which is Jurassic ( ) 
in age.


STRUCTURE 


GENERAL FEATURES 


The princial structural feature of the rocks of the 
West Shasta copper-zinc district is a. broad central 
anticline and flanking synclines that treicl a little east 


of north through the district (fig. 27). The anticline 


is gently arched along its axis and has a culmination
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FIGURE 27.—Map of West Shasta copper-zinc district showing relation-





ship of main folds to the mineral belt and main intrusive rocks. 


over the northern part of the mining district. It 
plunges north at a low angle near the north edge of 
the mappedi area, and plunges slightly to the south in 
the central part of the district; the southern part of 
the foldied structure is interrupted by the Mule Moun-
tain stock of albite granite. The synclines lie east and 
west of the central part of the mining district. The 
trough of the eastern syncline is horizontal; the western 


syncline plunges north at the north edige of the mapped 


area, but its southward extension (and a parallel syn-


dine) is cut out and distorted by the Mule Mountain 


stock and Shasta Bally batholith. 


The trough of the eastern syncline is marked by the 


erosion renmants of shale of the Kennett formation at 


an altitude of about 1,500 feet along the east side of the 


Shasta Dam quadrangle north of Central Valley. The 


crest of the central anticline west of this syncline trends
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N. 200 E. across Mammoth Butte and Iron Mountain, 
and the horizon of the base of the Kennett in the eastern 
syncline is estimated to have been at an altitude of 
about 5,000 feet at the crest of the centra.1 anticline. 


1\Test\ard from the crest to the trough of the western 
synciine along the head of Whisky Creek the base of 
the Kenriett drops to an altitude of 1,550 feet. Thus 


the crest of the central anticline at its highest point 
rises 3,500 feet above the troughs of the flanking syn-
cline, although part of this difference in altitude is 
due to the thick section of Balak]aia rhyolite in the 
central part of the area. 


Although the folding is on such a broad scale that 
the average dip of the flanks of the central anticliriorium 
is not more than 20°, clips on bedding in individual 
folds of the anticlinorium range from horizontal to 
90°. The rocks are strongly folded in some areas ad-
jacent to areas of moderately folded rocks; local crump-
ling is particular].y intense where there is a great 
difference in the competence of adjacent rocks, as be-
tween conglomerate and shale, or where thin-bedded 
tuff of the Copley greenstone is interlayered with mas-
sive flows, if these beds are in zones of deformation. 
The irregularity in the amount and degree of folding 
is apparently clue largely to the lenticularity of flows 
and small intrusive rocks and the consequent abrupt 
differences in competence. Although the small folds 
generally parallel the trend of the anticlinorium, local 
folds may be at variance with the regional pattern 
where regional stresses were transformed by a body of 
heterogeneous rock into many local stresses of varying 
intensity and direction. 


Strong foliation is present in many parts of the clis-
trict, and is largely coincident with areas of folded 
rocks. Where the rocks are not folded,. foliation is con-
fined to local zones of shearing. Foliation ranges from 
schist and gneiss, through moderately folded rocks that 
contain fracture . cleavage, to fiat-lying volcanic and 
sedimentary rocks that show only minor interbecl move-
ment or bedding-pian cleavage. Bands of strongly 
foliated rocks a few tens of feet to several hundreds 
of feet in width occur adjacent to rocks that have only 
weak fracture cleavage, and the alternation of strongly 


and weakly foliated rocks is one of the characteristic 


features of the district. The explanation for this lies 


in many local geologic features, including differences 


in competence and composition of adjacent beds, but-


tressing effects, and the location of intrusive masses. 


I1 parts of the district, foliation is parallel to bed-


cling where this can be determined by interl ayerecl shale 


or tuff; in other parts of the district it crosscuts the 


bedding. However, where foliation is most intense, 


even compositional di ffereri ces are obscured, or in eta-


morphc di fferenti ation has formed banded rocks that 
simulate bedded structures. In such strongly foliated 
rocks it is rarely 1)ossible to determine the relationship 
between foliation andl bedding. 


The distribution of strongly foliated rocks is related 
ill I)art to the location of large intrusive masses, but 
some of it shows no a)parent relationshil) to these rocks. 


A steel) foliation, that has some regularity, is poorly 
defined throughout much of the district. Foliation is 
warped, foldledl, and crumpled in many limited areas 
(cls. 1 and 3) . It is impossible to explain the dif-
ferences in the amount of folding, crumpling, and 
foliation entirely by regional compressive stresses that 
acted on heterogeneous rocks, even if buttressing is con-
sidered to be effective locally. The changes in strike 
andi clip of bedidling andi foliation, and local crumpled 
areas, suggest that the intrusions crumpledl the rocks 
locally during their emplacement. The albite granite 
of the Mule Mountain stock was intruded into rocks 
that were aireadly foliatedl, as it cuts across the foliation 
at some places and crumples the preexisting foliation at 
others. The younger biotite-quartz diorite of the 
Shasta Baily batholith crumpled the rocks locally, but 
formed a zone of amphibolite, gneiss, audi migmatite 
from the greenstone along its border; secondly planar 
structures in the recrystallized greenstone are mostly 
parallel to the contact, and possible preexisting struc-


tures are destroyed in such areas. 
Faults are very common in the dilstrict, audi where the 


rocks are well exposed on the surface or in underground 
workings a great many can be located. In most of the 
district, however, they are difficult to locate because of 
pooi exposures along fault zones, andl unless dhstmctive 
rocks are offset, faults undoubtedly wouldl be missed. 
Many of the faults at the Iron Mountain mine, for in-
stance, could not have been mapped at the surface if 
they had not first been located in undlerground workings 


and projected to the surface. 
There are two preferred directions of N. 20°-55° W. 


and N. 60°-80° E. for some of the main faults. Faults 


in the Bragdon formation in .the Whiskytown quad-


rarigie trend N. 20°-45° W. They are steep faults that 


have the southeast sldie offset downward relative to the 
southwest. Their extension from the sedlimenta.ry rocks 


into the green stone can rarely be traced because the 


greenstone along the projection of these faults is sheared 


and contains few dhstinctive units. The large fault that 


extends N. 55° W. across the Igo quadrangle is poorly 


expOsedl along most of its length and in the western part 


of the quadrangle is about parallel to foliation. Some 


of the faults that trend N. 20°-45° W. are occupied by 


quartz veins. These veins are often continuous for sev-


eral hundreds of feet to a thousand feet or more in con-
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trast to unorienteci veins, which tend to be less extensive 
or regular. Quartz veins that strike N. 20°-45° W. are 
most prevalent in the Shasta Dam and Behemotosh 
Mountain quadrangles. 


Steeply dipping faults that trend N. 60°—S0° E. are 
exposed in many mines of the district, and a.s described 


under "Ore deposits," are economically important as 
they apparently control ore deposition. These faults 
are mineralized at many places and may have acted as 
channels for ore-bearing solutions. Faults that strike 
N. 60 0_80 0 E. occur in the Iron Mountain, Stowell, 
Balaklala, Mammoth, and Golinsky mines. On all of 
these faults, the north side is downthrown relative to the 
south, and the offset ranges from 200 to 700 feet where 
the amount is known. 


STRUCTURE OF INDIVIDUAL AREAS 


THE MINERAL BELT 


The mineral belt in the West Shasta copper-zinc clis-
trict includes the areas of base-metal sulfide mineral 
deposits, which extend from about 2 miles north of the 


Mammoth mine to about 1 mile south of the Iron Moun -
tain mine (fig. 27). It has no reference to the distribu-
tion of gold deposits, which extend over an area much 


larger than the base-metal deposits. The mineral belt 
is bounded on the east by the main body of Copley green-
stone, where the Balakiala rhyolite has been removed by 
erosion, and on the west by the overlying shale of the 


• Bragdon formation. It may extend farther west than 
shown on figure 27, but no information is available on 
such an extension because of the thick cover of younger 
shale beds. 


Most bedding and volcanic-flow contacts in the rocks 
of the mineral belt have gentle clips, generally less than 
30°, and although the rocks ale warped into many 
broad folds and • domical structures, they are not 
strongly folded except in local areas. The sedimentary 
rocks of the Bragclon formation, which are continuous 
around the nose of the central anticline north of the 
Mammoth mine, indicate a. plunge of probably less than 
10° where the Balakiala. rhyolite dips under the Brag-
don. The plunge of the Baiaklala .rhyolite north of, 
the Mammoth mine may be even less than that in the 
Bragdon north of the northwestward_trending fault in 
Backbone Creek; the fault cuts across the nose of the 
anticline, and the rocks south of the fault appear to be 
plunging less steeply than those north of the fault. The 


Balakiala and Cpley formations are not exposed again 


along the strike of the anticlirie for about 8 miles to 


the north, where a window of these rocks is exposed on 
Dog Creek.	 . 


Irregular gentle warping, shown by bedding in tuff 


in the Balaklala rhyolite, or by the contact between the


uper and! middlie units of the Balakiala, is the char-
acteristic structure along the crest of the central anti-
dine from the Sutro, G-olinsky, and Miammoth mines 
in the north to the Stowell mine in the south. Basin-


shaped warps are l)resent at tile Balaklala and the 
Shasta King mines, but the IMlammoth andi probably the 
Keystone inines are on arched oi domical structures. 
Other basin-sha1)ed structures, in addition to warps dine 
to folding, occur where thick lenticular dieposits, either 
pyroclastic layers or flows, were depositedi in a primary 
sedlmentary basin. Between the Mammoth and the 
Sutro mines this type of basin is filled with coarse pyro-
clastic rocks and tuff. 


South of the Stowell mine the broadi central anticline 
is more closely compressed and passes into a series of 
foidis which extend through the Iron Mountain mine 


area. Here the flanks of the folds dip as steeply as 
60°-70°. These folds, in turn, are cut off by the Mule 
Mountain stock of albite granite. 


On the east flank of the central anticline the beds dlii) 
gently east from the Golinsky mine, and the Balakiala 
rhyolite is overlain by the Kennett formation. How-
ever, south of this area and east of the Spread Eagle 
and Sugarloaf prospects and tile Iron Mountain mine, 
the rocks are strongly folded into many smaller, less 
regular anticlines and synclines. On the west flank of 
the central anticline, the dlips are regular and gentle, 
and the Balaklaia rocks are overlain by the Kennett 
and the Bragdlon formations. Here again, as the south-
ern part of the anticline is approached, tile broad struc-
ture disappears into smaller, less regular foldis. 


Many of tile r9cks in tile mineral belt are weakly 
foliatedi or sheeted, but some are strongly foliated in 


local bandis. Difference ill competence andi tile lenticu-
larity of most of the flows and pyrociastic rocks have 
greatly affected tile localization and distribution of the 
weaker types of foliation and sheeting bands of strong 
foliati on cut through all rock types. Two types of folia-
tion are piesent: one is a steeply dipping planar struc-
ture that ranges from rather widlely spaced jointing or 


closely spaced sheeting to fracture cleavage that has 
films of aimed secondary minerals along closely spaced 
planes. Tile rock between cleavage planes in this type 
of plallar structure is unaffectedi; flow cleavage is com-
mon locally along zones of intense movement, but these 
zones are rare in the mineral belt. 


The second type of foliation common in the mineral 


belt is bedding-plane foliation formed by flexural-slip 


during folding. Even though most of the folding is 


gentle, bedding-plane foliation is locally well developed, 


probably because of tile great difference in competence in 


the layered rocks. This type of foliation forms in zones 


that contain tuff beds and volcanic breccia that were
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less competent than the flows, and adjustment between 
flows was taken UP along the flow contacts rather than 


within the flows. 
Planar structures are not evenly distributed in the 


rocks. A thick flow such as the coarse-phenocryst 


rhyolite, acts as a competent body and is foliated much 
less than the underlying series of lenticular flows and 
pyroclastic rocks. Steep foliation is more common in 


some areas on the axes than on the flanks of folds. 


Thus, under some conditions, a body of foliated rock 
has a linear element, that is, certain flows are foliated, 
more strongly along fold axes, and form an elongate 


body that is limited above and below by less foliated 


flows and which plunges with the fold axes. 


KENNETT AND BRAGDON FORMATIONS 


The Kennett and Bragdon sedimentary rocks are 


characterized by alternate competent an.d incompetent 
layers, which almost entirely controlled their reaction 


to stresses. The formations are composed principally 
of thin bedded shale and siltstone, which acted as in-
competent units, but they also contain beds of chert and 


siliceous shale, limestone, and many beds of sandstone 
and conglomerate, which formed competent layers. The 


common form of disturbance is a broad folding of all 
the sedimentary rocks, accompanied at many localities 
by mashing and crumpling and much interbed sippage 
in incompetent layers, particularly where they are in-
terbedded with, competent layers. The broad folds can 
be traced by following the beds of conglomerate and 
sandstone, which do not reflect the crumpling and mash-


ing of the shale; attitudes of shale beds between con-
glomerate or sandstone are unreliable indicators of 
structure at most localities because of local crumpling. 
Fold axes in shale between competent layers commonly 
are unoriented because the competent unit is broken into 


blocks that have been mashed into the adjoining incom-
petent layers. Boudinage structure occurs along some 
conglomerate and sandstone beds, pa cularly where 
these are overlain and underlain by a considerable thick-


ness of shale. 
Isoclinal folds are rare, but close folds are common, 


having amplitudes of a few feet to several hundred feet 
and dips on the flanks that range from 30° to 60°. 


In common with the other parts of the district, the 
distribution of folds and crumples in the sedimentary 


rock is erratic. Rocks that are strongly folded and cut 
by many small faults are overla.in a.nd underlain by 


rocks that have regular bedding for a considerable 


distance, and the areas of strong disturbance have 


little continuity, that is, they can seidoip be followed 


in one direction for any great distance. To some extent 


this is due to the difference in reaction to stress be-


tween a thick sequence of shale that contains no 
conglomerate, as in the shale above and below the 


main conglomerate zone, and a sequence in which shale 


and conglomerate alternate. However, part of the main 
conglomerate zone is only weakly folded, and the in-
terbedded shale beds in these places show only minor 


interbed slippage ; localized stresses apparently account 
for the strong disturbance of the sedimentary rocks in 


some areas. 
The Kennett formation, throughout much of the dis-


trict, contains a thin-bedded black siliceous shale inter-
layered with chert at the base of the formation. , This 
lower part of the Kennett is intensely crumpledi in many 
exposures. It rests on rhyolite or grQenstone, both of 
which were apparently mOre competent rocks than the 


siliceous shale, audi interbed movement that occurred 
between the Kennett and the lmdlerlying formations was 
taken up largely in the siliceous shale. Considlerable 
movement must have taken place to account for the 
crumpling in the basal Kennett, but the contact between 


the thick beds of underlying lava and overlying shale 
would be a plane of strong disturbance during folding. 


Although cleavage is parallel to bedding in most of 
the shale of the Bragdon formation, locally a. steep 


slaty cleavage is formed where the shale has been closely 
folded. This steep slaty cleavage may strike parallel 


to bedding but have a steeper dip, or it may be trans-
verse cleavage at any angle to the bedding. Pencil 
structure, formedi by the intersection of sla.ty cleavage 
and bediding, is common in th crests of these minor 
folds; the slaty cleavage and pencil structures locally 
obscure the bedding. The steep slaty cleavage and the 


pencil ' structure rarely can be followed along strike in 
the field because they are commonly prominent only 
in one series of beds a.nd extend along the axes of 
plunging folds. The structures may be entirely absent 
in overlying or underlying beds of different competence, 
or only fracture cleavage or bedding-plane foliation 
may be present in these beds. Flexural-slip folding, 
in which interbed movement forms bedding-plane 
cleavage (that is sometimes cut by poorly defined frac-
ture cleavage) in the incompetent beds and strong steep 
joints in the competent beds, can be seen at many places. 
Figure 28 is a. sketch of a road cut in shale and sand-
stone of the Bragdon that illustrates this type of' 


folding. 
The pebbles in many of the conglomerate beds are 


elongate and are aimed Parallel to the bedding. This 
is apparently a primary feature, as elongate pebbles 


occur in areas where there is no other evidence of dis-


turbance of the sediments. However, at a few localities 


where folding has been intense, the pebbles are 


stretched, and their long dimension is not parallel to
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FIGURE 28—Cross section of shale and sandstone of the Bragdon forina-
tion in road cut. Joints formed in competent standstone beds at 
right angles to bedding. Betiding-plane foliation and weak fracture 
cleavage formed in shale beds. 


the bedding. Rock flowage has occurred at these locali-
ties, but without the formation of foliation in the 
conglomerate; no foliated conglomerates occur in the 
district. 


The Kennett and Bragdon formations are cut by 
steep normal and flat thrust faults. The normal faults 
trend N. 200_400 W. and N. 60 0_80 0 E., which is the 
same direction as those in the Copley and Balakla.la 
rocks. The northeast and northwest sides are clown-
thrown, as shown by the repetition of the main con-
glomerate beds. Fault zones are rarely exposed because 
the mashed shale beds do not crop out, but can be traced 


by a combination of exposures in canyons, slickensided 
float, abrupt termination of conglomerate beds, and the 
Pattern on aeria.i photographs. At some Places the 
faults cause a mashing of the shale for several hundred 
feet; at others the disturbance of the shale is very slight. 
Where the faults are exposed, as in deep canyons, the 
brecciated zone ranges from a few feet to 50 feet in 
width arid consists of jet black shiny slickensiclecl len-
tides of foliated shale. Very little clay gouge is pres-
ent. The faults having the widest zones of mashing are 
those that form the contact between the sediments and 
the rhyolite in Backbone Creek and between the green-
stone and the sedimentary rocks just east of Shirttail 
Peak. 


Low-ang]e thrust faults are common in some localities 
in the sediments. They are prominent along Backbone 
Creek and in the area east arid south of Shirttail Peak. 
The dip of these faults ranges from nearly horizontal 
to 40°; they tend to cross bedding at a low angle for a 
few hundred feet, then turn parallel to the bedding and 
disappear in bedding-plane movement. Figure 29 
shows a thrust fault near the junction of Backbone and 
Fall Creeks. 


The faults tha.t cut the sediments are not mineralized 
as a rule, although a few are accompanied by quartz 
veins that contain suifides, as at the Gladstone and
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FIGURE 29.—Small thrust fault in shale of the Bragdon formation in
Backbone Creek. 


American gold mines, or are occupied by dikes of Birds-
eye porphyry (dacite porphyry) that is hydrothermaily 
altered. 


COPLEY GREENSTONE IN THE IGO AND 
WHJISKYTOWN QUADRANGLES 


The structura.l features in the Copley greenstone in 
the western part of the district were formed in part by 
regional stresses arid in part by the intrusion of the two 


large plutons in the Igo quadrangle. Deformation in 
the greenstone consists largely of broad open folds away 


from the intrusions, but adjacent to them the greenstone 
beds are altered to anrphibolite schist, gneiss, and mig-
matite. Local zones of shearing, ranging from tight 
fault zones to wide bands of chlorite schist, are common 
throughout the greenstone. 


Most of the Copley greenstorie in the Whiskytown 
quadrangle north of Clear Creek and west of Whisky 
Gulch contains gentle open folds, and weak foliation. 
Individual flows, such as the layer of pillow lava and 
pyroclastic rocks east of Grizzly Gulch, can be traced 
continuously for severa.l thousand feet, and the flows 
have gentle dips. The rocks are not sheared except 
where fault zones cut through the gently clipping lavas; 
the flow contacts, and the pyroclastic and tuff beds, pre-
serve their original characteristics. South and south-


east of this area the greenstone becomes more deformed 


as the intrusive masses are approached, until near the 


intrusion the greeristone has been altered a.ndl strongly 
deformed. 


In the eastern part of the Whiskytown quadrangle a 


foliated structure was present in the Copley greenstone 


before the intrusion of the Mule Mountain stock. In 


this area unfoliated albite granite cuts across foliated 


greenstone and in places crumples the foliation. The 


small plug of albite granite in the northeastern part
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of the Igo quadrangle also appears to have crumpled 
the foliation, as if by a shouldering action, along the 


north edge of the intrusion (p1. 3) . 
The Shasta Bally batholith of biotite-quartz diorite 


formed migmatite, gneiss, and a.mphibolite schist from 
the greenstone for a considerable distance from its con-
tact. Foliation in the Copley greenstone generally 
parallels the contact of the batholith, but it is not at 
all certain how much of this foliation was formed by 


the intrusion of the batholith. At some places gneissic 
structure probably follows a previous foliation in the 
greénstone (which mayor may not be parallel to the 


bedding), and at other places it follows primary bed-


ding structures. 
Primary structures iii the Copley greenstone are 


largely destroyed by recrystallization in the gneissic 


zone, but a few beds of black shale occur in the recrystal-
lizeci greenstone in Brandy and Boulder Creeks in the 
Igo quadrangle and the gneisSic structure is parallel to 
the bedding at these points. Gneissic structure, 
marked by differing degrees of recrystallization, is 
also parallel to the bedding where the batholith intrudes 
shale of the Bragdon formation east of Buckhorn Sum-
mit on U. S. Highway 299W. However, along the 
edge of the batholith north of Andrews Creek, and at 
the Greenhorn mine west of the Igo quadrangle, the 


intrusive contact cuts across the gneissic banding that 
follows earlier foliation in the greenstone. Recrystal-
lization tended to work out along primary structures in 
the wall rocks and along the outer edge of the gneissic 


zone, where it has extended in long tongues into the 
greenstone along lines of earlier foliation. It is not pos-
sible to determine at most places whether the earlier 
foliation is parallel to bedding or not. Recrystallization 
tended to follow and emphasize any structure that was 
in the wall rocks at the time of the intrusion of the 
batholith, but it is also possible that locally the patal-
lelism between the planai structures in the intrusive 
mass and in the wall iocks was formed by frictional 
drag along the walls of the intrusion. 


The small plug of biotite-quartz diorite in Clear Creek 
in the southeastern part of the Igo quadrangle crumpled 


the foliation of the Copley greenstone along its north-
ern border, but in places also cuts across the foliation. 
The screen of greenstone between the Mule Mountain 


stock and the Shasta Bally batholith, being affected by 


both intrusions, contai us no relict primary structures. 


This greenstone is a strongly foliated chlorite or 


a.mphibolite schist near the Mule Mountain stock and an 


amphibolite gneiss near the Shasta Baily batholitli. At 


most places the foliation in the screen is parallel to the 


contacts of the intrusions, but in a few places is dis-


cordant to them at the immediate contact.


SHASTA BALLY BATHOLITH 


Only a small part of the Shasta Bally batholith is 


includledi in the Igo quadrangle, but reconnaissance 


across most of the bathohith has shown that the struc-
tures in the mapped area are typical. Reconnaissance 


trips were made across the batholith at Bully Choop 
Mountain west of the Whiskytown quadrangle, and 


across parts of the Trinity Alps to the northwest. The 
bathohith is at least 20 miles long in a northwesterly 
direction, and as much as 9 miles wide. In contrast to 
the Mule Mountain stock, the Shasta Bally batholith 


contains primary planar and linear structures. Pri-
mary foliation is common along much of its contact, but 


linear structures are limited to aimed hornblende prisms 
on the southern part of the contact in the Igo quadi-


rangle, where more hornblende is present than elsewhere 


in the intrusion. 
Foliation in the intrusive mass is invariably parallel 


to the contact. It is a primary flow structure that shows 
a banding of oriented light and dark minerals. Along 
the contact of the intrusion, there is no difficulty in the 
field in distinguishing between rock that was molten 
and is flow banded, and altered greenstone in which 
much granitic material was added to the greenstone 
(migmatite zones), although mineralogicaily the two 
may be similar. Primary structures aie more common 


near the edge of the intrusion than in the interior, but 
they are formed in the interior in the parts that are 
topographically high, and thus near the roof of the 
intrusion. Flow banding is regular and uniform at 
most localities (pi. 2), and dips steeply to the east on 
the eastern side of the intrusion, parallel to the contact. 
In the central part of the batholith, in the lieadaters 


of Eagle Creek and north of Bully Choop Mountain to 
the west, the thp of the flow banding ranges from 10° 
to horizontal. West of Bully Choop Mountain along 
the west edge of the intrusion, only a small amount of 
flow banding was observed, but all of it dips steeply to 
the west It thus appears that the Shasta Baily batho-
lith forms a schlieren arch, and that the top lies only a 
short distance above the preseiit erosion surface. The 


exposures of many large and small bodies of the same 
rock for many miles to the northwest along the strike 
of the Shasta Bally batholith, and the wide metamor-
phic halo that parallels this zone suggest that the in-


trusions are only the top of a much larger underlying 


mass. 
Aimed hornblende laths give a linear character to 


the iock at a few places. The distribution of the laths 
is so limited and erratic, however, that no general aline-
ment can be traced except in the area north of the 
town of Igo. In this area the alinement of hornblende 


laths is roughly 5. 30° E.; the plunge is 45° SE.
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Jointing is common in some parts of the intrusion, 


but absent in others. Too little of the batholith is 
exposed in the mapped area to justify a detailed study 
of the jointing, but no marked pattern was recognized. 


A few aplite dikes cut the biotite-quartz diorite, but 
they do not appear to follow a regional joint pattern. 


Faults are not common in the Shasta Bally batholith 
in the area -included in the Igo quadrangle. A few 
faults can be traced for several hundreds of feet in the 
Silver Falls mine northwest of Igo and at otheç pros-


pects in that area, but faults generally are rare in all 
parts of the batholith, either in the mapped area or to 
the west and north. 


MULE MOUNTAIN STOCK 


The massive granitoid Mule Mountain stock contains 
no planar structures that are related to its intrusion. 
The stock is slightly foliated, but it transgresses the 


foliation of the enclosing greenstone at many places. 
At a few localities foliation extends from the wall rocks 
into the intrusion and decreases in intensity. It seems 


probable that late orogenic stresses followe-d lines of 
earler foliation, and extended it from the wall rocks 
into the intrusive mass. Lcal schistose bands range in 
width from a few feet to several tens of feet at a few 
places, but these are fault zones. Some areas of auto-
brecciation occur locally in which angular to rounded 


blocks of albite granite are embedded in a matrix of 
the same material. They are probably intrusive brec 
cias. Much of the rock in the outcrop is shattered and 


mashed to some extent, and cataclastic structures are 
commonly seen in thin sections. 


Xenoliths of the intruded rocks are common in the 


Mule Mountain stock, particularly along its northeast-
ern border. These are of two types: elongate schlieren 
of greenst'one that range from large bodies to mere wisps 
of mafic minerals, and angular to rounded fragments of 
greenstone formed by brecciation and penetration of 
the wall rocks by the intrusion. These contact breccias 
are described under albite granite. Their occurrence 
well into the intrusion near its northeast border (p1. 1), 
and large masses of greenstone in the intrusive body 
south of the South Fork Mountain in the Whiskytown 
quadrangle, suggest that some of this material occurs as 


roof pendants, and that in these areas the top of the 


stock was not far above the present erosion surface. 


-The small plug of albite granite in the northeastern 
corner of the Igo quadrangle contains a planar struc-


ture that is most strongly developed in the southwestern 


half of the plug, where the albite granite is a leucocratic 
gneiss. The gneissic structure is parallel to a-nd con-
tinuous with the gneissic structure in the surrounding 
greenstone. It was formed br recrystallization under 
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Two centers of eruption of the rhyolitic rocks are 
known, and several other localities are regarded as 
probable centers. None have been located that might 
have been the source of the mafic rocks of the Copley 
greenstone. 


The best exposure of an eruptive center, which was 
the source of the cumulo dome of coarse-phenocryst 
rhyolite and its assiatecl pyroclastic rocks, is in the 
vicinity of the Uncle Sam gold mine. Erosion of part 
of this center below the level of its surface flows ha-s ex-


posed a broad volcanic neck that is complex in structure. 
The wall rocks of this volcanic neck are principally non-
porphyritic rhyolite, whereas the central part exposed 
in the long adit of the Uncle Sam mine is composed 
mainly of coarse-phenocryst rhyolite, but bodies of non-
porphyritic rhyolite were also found. 


Most of the coarse-phe--iocryst rhyolite in the main 
vent is identical in- appearance with the same rock that 


occurs as a cumulo dome, except that it contains chlorite 
and has been silicified. In the immediate vicinity of the 
main vent, coarse-phenocryst rhyolite occurs as vertical 
dikes, lens-shaped masses, and stockworks in the shat-
tered walls. Many xenoliths of nonporphyritic rhyo-
lite are present, but some of the bodies of nonpor-


phyritic rhyolite probably represent wall rock that is 
in place, the coarse-phenocryst rhyolite having been 
intruded on both sides of such bodies. The vent must be 
several thousand feet across, although some of this area 
is occupied by shattered wall rock and screens of wall 
iock and flows cover the northern half of the vent. 
Excellent exposures of the south side indicate that the 
coarse-phenocryst rhyolite forced its -way into the iocks 
in several large and small coalescing strands, rather 
thtn as a single body. Much of the wall rock was 
shattered, probably by explosive activity at the time 
of the earliest extrusion of the coarse-phenocryst pYo-
clastic material that underlies the main dome of coarse-
phenocryst rhyolite. 


- A second vent, -the outline of which is below the level 
of Shasta Lake except on the south side, is exposed in 
the northeast corner of the Shasta Dam quadrangle. A 
jumble of several types of rhyolitic material was thrown 
for several thousand feet from the second vent. To the 
south the fragments decrease in size and quantity,. until 
about 1 mile distant only a few rhyolitic fragments can 
be found in a matrix of greenstone tuff. 


Distribution of rhyolitic flows and pyroclastic beds 
indicate the presence of other vents in the district. 


Rhyolitic flows probably did not extend far from their 


stress due to the intrusion of the Shasta Bally batholith, 
and contains material added fro1n the batholith. 


LOCATION OP VOLCANIC CENTERS
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source, nor did relatively thin beds arid stubby lenses of 


coarse pyroclastic material origin ate far from their 
piesent pos.itlon. A vent probably existed near the 
southeast corner of the Igo quadrangl.e because of the 
concentration of thin rhyol.itic sills, flows, and minor 
pyroclastic beds in that area. A group of radially ar-


ranged ihyolitic dikes on Copley Mountain suggests 
that this may be a deeply eroded vent. The group of 
rhyolitic flows and pyrociastic beds east of the Sacra-
mento River in the south central part of the Shasta Dam 
quadrangle suggest a vent in that vicinity, because many 
of the pyrociastic beds contain coarse fragments and 
many of the flows are thin. It seems probable, for the 
same reasons, that vents were present near Merry Moun-
tain, near the small plug of albite granite in the north-
west corner of the Igo quadrangle, and near Whisky-


town. 
In addition to a main vent at the Uncle Sam mine, 


there were probably several, along what is now the min-
eral belt. The interlayering of many lenticular flows 
and pyrociastic beds, and the impossibiiity of deter-
mining more than a gen.eraii zeci stratigraphc sequence 
for the different types of flows makes it probable that 
the volcanic material came from many vents. In acidi-
tion, some of the bodies of pyroclastic material have 
rounded outlines and may represent breccia pipes or 


breccia-clogged volcanic necks. 


PHYSIOGRAPHIC FEATURES


the general accordance in altitude of ridges and peaks. 


As Cotton (1949, p. 138) points out: 


Accordance of summit levels does not indicate with certainty 
the destruction of an u1)lift p'ane, but the former existence 
of such a surface may usually be inferred with a fair degree 
of confidence where accorcance is we1 marked with a restored 
surface either plane or domed. 


Figure 30, a view from Shasta Dam of the mountains 
in the West Shasta dlistrict, shows the general accord-


ance in the altitudle of the peaks. 
The old Klamath surface was probably a suiface of 


moderate relief, as the accordiance of the altitudes of 
ridlges and peaks, titough reasonably close, is not close 
enough to imply a level plateau before it was dissected. 
This surface siopedi easterly. The highest part of the 


peneplain over the Salmon, Yollo Bally, audi Trinity 
Mountains west of the Sacramento River is at an alti-
tude ianging from 6,000 to 7,000 feet. In the Shasta 
mineral belt to the east of this mountainous areas, there 
is a good accordance of mtny ridges and peaks at an 
altitude of about 4,000 feet, although a few peaks are 
above this general level. The relatively level ridge that 
extendis north from Iron Mountain, andi many other 


ridges north and northwest of Iron Mountain have an 
altitude of about 4,000' feet, but a few peaks lie above 
this level, for example those east of Shirttail Peak, 
which have altitudies between 4,000 and 4,600 feet. 
These probably ale monadnocks on the old suif ace, 
rather than a higher surface, as there is little summit 


accordance above 4,000 feet. 
It is possible that part of the old Kiamath surface 


may be an exhumed surface of low relief that was pres-


ent at the base of the Cretaceous rocks. These are con-
siderably softer than the pre-Cretaceous iocks, aildi 
scattered outcrops north and west of the West Shasta 
district suggest that Cretaceous iocks may have oc-
curredi at about the level of the old Kiamath suif ace in 
part of this area. Isolated rounded stream cobbles, 


commonly of iock types foreign, to the West Shasta dis-


trict, are found on many of the highest ridiges and 
peaks; they may be residual from gravel of Cretaceous 


age. 
The levels of a few terraces below 4,000 feet are 


discernible. They are remnants of erosion surf aces of 


low relief locatedi on the sidles of canyons and may 


represent a system of dissected terraces. At a few 


localities these terraces contain a thin veneer of gravel, 


but generally the surface is covered, and its shape is 


modified by slope wash. One of these terrace remnants 


occurs between the altitudes of 3,450 and 3,650 feet in 
the West Shasta district. The difference in altitude 


between the terrace above the Keystone mine at 3,450 


feet, that northwest of Sugarloaf Mountain, indicated 


The West Shasta district is in the southeastern pait 
of the Klamath Mountains in the Pacific Border physio-
graphic province as described by Fenneman (1931). 
Two landscape forms stand out prominently in the dis-


trict. One is the deeply dissected mountains and foot-


hills that cover most of the district; the other is the 


broad, flat terrace that lies a.bout 200 feet above the 


Sacramento River. Traces of early topographic cycles 


are found in the higher mountainous area, but few 


traces of them remain in the foothills. 
A surface with low or moderate relief existed in Plio-


cene or Miocene time in most of the area now occupied 
by the Klamath Mountains (Dil.ler, 1894, p. 404, 1902, 


p. 9; Fenneman, 1931, p. 465-471; llerhey, 1904, p. 423-


474; Lawson, 1894, p. 241-271) it is here referred to 


as the old Kiama.th surface. Uplift of the area into 


a high plateau in Pliocene or early Quaternary time 
renewed the cutting power of the streams, which deeply 


dissected the old surf ace. Viewed from the preseirt val-


leys, no indication of the old surface can be seen in the 


West Shasta district, but from points of vantage, such 


as Shirttail Peak or Mad Mule Mountain in the Whisky-. 


town quadrangle, an old surface can be inferred from
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by the ridge a.t 3,550 feet, and the ridge northwest of 


South Fork Mountain at about 3,100 feet may be due to 


valley floors on separate drainage systems, or to dif-
fereit clistaices from the heaciwaters in the saiie drain-
age basin. An old valley floor remains at a few places 
that P10btblY represents a terrace at an al.. titudle of 
about 2,250-2,300 feet. 


The old valley floor of the Sacramento River, in 
which the present river is entrenched, is a broad level 
valley several hundred feet above the present river bed 
in the vicinity of Redding, but it grades into the foot-
hills a short djstance to the north. The broad floor of 
the old valley, at an altitude of about 725 feet, slopes 
gently to the southeast and is a striking feature of the 
landscape. The area neai the foothills is a terrace cut 
into the bedrock by the Sacramento River and is bor-
dereci by ped.iments and by fans formed by tributaries. 
A few miles downstream from the foothills the bedrock 
is veiieerecl with gravels of the Red l3iuff formation, 
which thickens toward the main part of the valley. The 
Recent streams are so deeply entrenched into the old 


valley floor where it was composed of gravel of the 
Red l3luff formation that in some places only remnants 
of the floor remain. 


Traces of older landscapes generally are preserved 
only on the higher slopes in the mountainous area, but 
locally the interfiuves between the deeply incised present 


tributaries are smooth. Headward erosion of tribu-
taries and the destruction of interfiuves by slumping is 
rejuvenating the topography of much of the district. 


Also, some of the ridges and peaks of moderate altitude 
below the old Klamath surface have subdued and 
rounded forms and a gentle summit convexity, indi-
cating a mature topography. Traces of this mature 


topography are found mainly above 2,500 feet, and it 
appeals Probable that in addition to the Kiamath sur-
face, a ]ater mature surface formed in parts of the dis-
trict when the main streams were below an altitude of 
2,000 to 2,500 feet (allowing for uplift since that time). 


In some parts of the district, lower slopes, generally 
less than 2,000-2,500 feet in altitude, have accumulated 
rock debris and soil as much as 100 feet thick. The un-
stratified deposit is composed of rock fragments as much 
as 1 foot in diameter in a matrix of red soil. This 
unusually thick mantle was formed by solifluction and 
rainwash from the higher slopes, many. of- which now 
are bare. The eroded material aggraded lower slopes, 
and the increased runoff on the denuded upper slopes 


accelerated the process. Steep-walled gullies, as much 


as 75 feet deep along the road to the Mammoth mine, 


are now working headwarci in the mantle of wash and 


are restoring graded slopes in continuity with the upper 
slopes. 
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underlie much of the higher topography and the less 


resistant greenstone occurs mainly in the lower areas. 
Most of the strais are cutting narrow V-shaped can-


yons t he present time, but where bodies of harder 


rocks haieimp&1ed downcutting, a few streams have 


reaches withlôw gradient and locally some gravel fill. 


B
SIMPLE LANDSLIDE MODIFIED BY SLUMP AND SOIL CREEP 


STRUCTURAL TERRACE FORMED BY DIFFERENTIAL EROSION 
44-	 " 


FIGURE 31.—Formation of topographic flats. Four proc-
esses, all of which are represented In the West Shasta 
copper-zinc district. 
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Slumping along the front of 
cut terrace. Local flats may be 
developed at several elevations 


pened by the formation 
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In a region where there are a few large
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Landslides are a common feature of the district be-


cause the walls of gullies and the canyon slopes along 
most of the streams are oversteepened. They range 


from small mudflows and slump along gullies to large 


slides and earth flows that are several thousand feet 
across. Slumping occurs along oversteepened drainage 
areas where the soil and subsoil cover is deep or where 
the rocks are soft and deeply weathered. Slump and 
solifluction supply much debris to the streams during 


the rainy season; larger slumpd areas cause temporary 
clams across the streams, and the breakdown of the loose 
damming material causes disastrous floods in some 


canyons. 
The geologic map (1) 1. 1) shows the larger landslides. 


They are generally shallow, and sliding apparently has 
taken place on several spoon-shaped surfaces in the 


upper part of the slide and as a mudflow in the lower 


part. There are gradations between extensive solifiuc-
tion, debris slides, and true slides that are bounded by 
sharply defined planes of slippage. The tops of the 
slides do not have a backward slope, as erosion along 
scarps and aggrading of the flattened top forms a flat 
area that slopes with the topography but is flatter than 
the hill slope. Gullies cut in the older slides show that 
the jumbled material is unstratified, or poorl.y stratified. 
The thickness of some of the larger slides is known either 


from drill holes, as at Iron Mountain, or from deep 
gullies that have exposed the bottom of the slide. They 
are unusually shallow; it is doubtful if the thickness 
of the larger slides exceeds 200 to 300 feet. 


The recognition of landslides is of importance in the 
district because much ill-advised prospecting has been 
clone in material that is not in place, and because the 
topographic flats at the top of landslides that may still 
be active provide, what appear to be attractive plant 


sites in the generally steep topography. Not ai.l fiat or 
gently sloping areas are due to landslides; the recogni-
tion of landslides may be difficult unless recent gullies 


expose the jumbled material that composes the slide. 
Flat or gently sloping areas that suggest landslide tops 
occur at many places, but some topographic flats are 
remnants of older landscapes, or are due to differential 
erosion (fig. 31). The canyon side of an old terrace 
level, where it has been oversteepened by Recent stream 


erosion, is a favorite place for a landslide. 
The present dendritic drainage pattern appears to be 


superposed from the old Kiamath surface onto the older 
rocks, and except in local areas and where streams fol-
low well developed faulting or sheeting in the older 
rocks, the streams are not controlled by structures in 


the underlying rocks (fig. 32). However, some of the 


streams have become adjusted to the underlying rock 


structure as the more resistant rhyolite and the plutons
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FIGURE 32.—Drainage pattern, Wrest Shasta copper-zinc district. 


streams but many small streams that 'run only in the 
rainy season, the difference in topographic expression 


between the two types is noticeable. The large streams 
at some places cut more rapidly than the tributaries, 
and the tributaries have discordant junctions along 
many of the permanent streams. Hanging junctions of 
this type are common along Clear Creek below Whisky-
town and along some sections of Backbone and Whisky 
Creeks. Main streams such as Clear Creek in the Igo 
quadrangle occupy narrow, youthful valleys that are 
entrenched in broad older valleys. 


Small patches of gravel of the Red Bluff formation
occur on the mature slopes of the broad old valley of
Clear Creek. The scattered remnants of this soft and 
easily eroded formation suggest thtt the broad valley
may be an exhumed surface formed during a much 


lier cycle. The grade of Clear Creek and slope of


the canyon walls are complex where the stream crosses 


rocks that differ in their resistance to erosion; sections 
of the stream have a low gradient, and at a few places 
the stream is braided and is aggrading, but at other 
places rapid downcutting is taking place. 


The intermittent streams form narrow canyons that 
have a steep gradient and oversteepened walls. Minor 
deposits of gravel, which were important sources of 
placer gold, have collected where the gradient has not 
been sufficient, to transport large boulders. In these 


areas a small reach of the stream has been aggraded, but 


most of the intermittent streams during the rainy sea-
son consist of rapids and waterfall.s in narrow, V-shaped, 
brush-clogged valleys. Gully erosion is widespread; a 
large part of the gullying was initiated or greatly ac-
celerated by the removal of the timber for mining pur-
poses and the destruction of timber, brush, a.nd grass 
cover by fumes from heap roasting and smelters during 
the early mining operations. 


Tue Sacramento River near Reciding is entrenched as 
much as 200 feet below the level of the broad valley, at 
an altitude of about 725 feet, that was formed at an 
earlier stage. North of Redding the broad valley disap-
pears where the Sacramento River enters the mountain-
ous area, and in most of the West Shasta district, and 
to the north, the river occupies a deep narrow canyon. 
The canyon at Shasta Dam afforded a good location for 
a dam because above this point the present river valley 
widened at many places and contained bottom land 
along reaches with a low gradient that allowed a large 
area for water storage. 


GEOLOGIC HISTORY 


The geologic record in the West Shasta district from 
Middle Devonian time through part of the Mississip-
lian appears to be one of continuous sedimentation and 
volcanic activity. The deposition of a great thickness 
of marine sediments (Hinds, 1933, p. 81-86), exposed 
in Trinity County and probably present under the rocks 
exposed in the West Shasta district, was interrupted 
in the Middle Devonian by the outpouring of mafic and 
siliceous lava on the ocean floor. Sedimentation was 
resumed in the Middle or Late Devonian, and the sedi-
mentary sequence continued into the Mississippian. In 
the West Shasta district, the upper part of the Missis-
sippian is eroded, and only the younger rocks of Cre-
taceous and Recent age crop out. In nearby areas, 
however, the record of post-Mississippian seclimenta-
tion and volcanic activity is more complete. Rocks of 
Pennsylvanian and early Permian age are absent, but 


late Permian, Triassic, and Lower Jurassic sedimen-
tary and volcanic rocks occur immediately to the east 


of the West Shasta district (Dilier, 1906, p. 10).
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Orogeny occurred in the Late Jurassic or Earl.y Cre-
taceous, acCOml)allieCI by the intrusions of batholiths; 
a major unconformity separates the rocks of Paleozoic 
age from those of Late Cretaceous age and a major non-
conformity separates the Shasta Bally bathol.ith of 
Late Jurassic or Early Cietaceous age from the over-


lying Lower Cretaceous Paskenta and Horsetown 
formations of Hinds (1933, p. 113) that crop out south-
west of the West Shasta district. Another erosional 


gap in the sedimentary record occurs between the Upper 
Cretaceous and the Eocene rocks. Sedimentation in the 
Eocene and Pliocene was probably partly in oceanic 
bays and partly in fresh water in the southern part of 
the area, but volcanic highlands were formed in the 
northern part. Pliocene rocks in the Bedding area con-


sist largely of subaerial lava flows and mudflows 


(Hinds, 1933, p. 116). 
The oldest formation in the West Shasta district is 


the Copley greenstone of probable Middle Devonian 
age. The Copley is probably underlain by rocks that 
crop out west of the Shasta B ally batholith; these are 
the Chanchelulla formation of Hinds (1932), the 
Salmon hornblende schist, and the Abrams mica-schist 


that are described by Hinds (1933, p. 78) as underlying 
the Copley, and thus are of pe-Micldie Devonian age. 
The latter formations contain a large amount of sedi-
mentary material that'was probably deposited in oceanic 
basins, but they contain some mafic lavas that are inter-


bedded with the sedimentary material. 
The mafic flows have a sporadic distribution in the 


formations that underlie the Copley indicatinig that 


volcanic activity began slowly at isolated points during 


the sedimentary cycle preceding the Copley and gained 


in intensity and areal extent until mafic flows and pyro-


clastic material constituted almost the entire deposit 


over a large area. 
The Copley has a large areal extent as compared with 


its thickness. It is composed of many mafi.c flows and 


bodies of pyrociastic material, none of which themselves 
are widespread. The formation covers, an area of at 


least 1,000 square miles. Its limited thickness, the pres-
ence of pil1ov lavas, water-deposited tuff and shal.y tuff, 


the minor local folding in shaly layers that was caused 


by syngenetic sliding, and the lack of widespread beds of 


tuff, all suggest that the formation was built up under 


water on the underlying sedimentary formations. The 


Copley flows and pyroclastic rocks must have been de-


riveci from many widely scattered vents, as the indi-


vidual flows can rarely be traced for more than a few 


thousand feet, and the bodies of pyroclastic rock tend 


to be stubby lenses that cover irregular areas of very 


limited horizontal extent.


Rhyolitic lava and pyroci.astic material began to erupt 
at a few centers in the widespreadl area of mafic flows 


in the latter part of the main peliOdl of deposition of 


tine Copley, and in the upper 1)a1t of the Copley rhyo-
litic material is fairly common in widely scattered lo-


calities. In the \\Test Shasta distrjct centers of eruption 


of the rhyolitic rocks (the Balakiala rhyohite) formed 
at about the end of deposition of the Copley, and al-


though there was an .overiai' n some areas, the begin-


mng of the main period1 of rhyolitic eruptions marks the 


end of the major eruptions of mafic flows. A well-
dhefinedl transition zone between mafic audi rhyolitic flows 


is preseit at many places; it is marked by coarse, un-
sorted, rhyoi.itic and mafic bombs andi fragments' ill a 
matrix of Copley greenstone type fragmental lava. 


The Balaldala rhyol.ite was also depositedi at or near 


sea level. It is composed of a series of flows, coarse and 
fine pyroclastic material, and tuff layers, some of which 
are water deposited; individual flows are less wide-


spread than those of the Copley, probably because the 
rhyolitic flows were more viscous. Underwater deposi-
tion of most of the Bala.klai.a rhyo]ites is indicated by: 
water-deposited tuff, the absence of wi despreadi tuff 
beds, rhyoli tic flows immediately overlying pillow lavas, 


local foidling tha.t resulted from syngenetic sliding in 
the water-dleposlted tuff beds, a fish plate found in the 
tuff of the upper part of the Bal.akiaia, audi the thick, 
stubby, irregularly outlined bodies of coarse pyroclastic 
material. 1-lowever, waterworn fragments in volcanic 
breccia audi accretionary lapilli tuff indhicate that part 
of the volcanic pile extend above sea level, probably as 
a group of volcanic islands. 


The break between mafic andi si.iicic flows was not 
abrupt, as a few ma.fic, Copley-type flows persist into 
the lower part of the ihyoitc sequence. Several vol-
canic centers that were the source of the ihyohitic flows 
and py.rociasti.c beds of the BalakI ala rhyol.te have been 
ocatedi, and in any others were probably present. The 


Baiaki.aia rhyolite formed a broad, elongate, volcanic 
dome about 3,500 feet thick, 16 miles long, and 3 miles 
wide. The widie areal extent of these siliceous, rhyolitic 
flows as compared with their thickness i.s probably due 
to their eruption from many vents in the eari.y part of 
the eruptive cycle. The rhyolite in the upper part came 


largei.y from a main, centrally located vent. 
It seems reasonable to assume that the volcanic com-


pl.ex of Copi.ey and Balakiala rocks did not build a vol-
canlc pile on the ancient sea floor that was equal in 


height to the total. thickness of th.e two formations (esti-


in ated at 7,000-10,000 feet). Compaction of the under-


lying sediments undier load, subsidence diue to the out-


pouring of lava, and isostatic adjustment probably 


reduced the absolute elevation of the lava. A bro
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underwater dome or sea ridge of moderate reijef along 
which volcanic islands were scattered must have re-


. mained, however, because of the distribution aicl char-
acter of the overlying Keimett formation. 


The Balakia].a rhyolite is overlain conformably by 
the Kennett formation of Middle Devonian age. The 


gradation between the two formations is so complete 
that the boundary between the formations at some places 
has been drawn arbitrarily where shale pieclominates 
over tuff. Where the Kennett formation was deposited 
on ihyolitic flows, the contact is sharp, although the 
volcanic activity did Inot end abruptly;. a few rhyolitic 
flows and many beds of tuff occur in the lower part of 
the Kennett, interbeddeci with shale. The lower part 
of the Kennett in most areas is composed of black sili-
ceous and ch.erty shale that contain some radiolaria, 
and it seems probab].e that some of the silica was derived 
from volcanic activity. The middle part of the Kennett 
is composed of black shale, and the upper part is a bed 
of coral limestone 250 feet thick. Corals and broken 
coral debris indicate deposition in relatively shallow 
water. This is substantiated by the distribution of the 
Kerinett, which was deposited near the outer edge of the 
volcanic highland, but which is not believed to have 
covered some of the central parts of the volcanic pie. 


Diller (1906, p. 3) believed that an unconformity was 
present between the Kennett formation and the over-
lying Bragdon formation because of the boulders of 
fossiliferous limestone of the Kennett in the conglomer-
ate of the Bragdon, the absence of the Kennett in some 
areas where the Bragdon rests directly on the underly-
ing Balaldala or Copley rocks, and the difference 
in the thickness of the Kennett in several parts of the 
district.. Boulders derived from, the Kennett indicate 
erosion of that formation. 1-lowever, the lack of any 
evidence of a stratlgTaphic break between the Kennett 
and the Bragdon in the West Shasta area leads the 
writers to conclude that the Kennett was warped fol-
lowing deposition, and that in some area outside of this 
district the Kennett was raised above sea level and 
subjected to erosion. The West Shasta area remained 
under water throughout Kennett and B ragdon time 
and received continuous sedimentation except where 
voicanc islands piojecteci above water level during 
Kennett time. 


The range in the thickness of the Kennett is not as 
great as Diller and others supposed, as described under 
"Kennett formation," and the difference in thickness is
best explained by the deposition of the Kennett against 
a volcanic pile that had modei.ate relief, and that in
places extended above sea level.. It seems more probable 
that the Kennett did not completely cover local sea-





nts on the volcanic pile than that it was erodledi


from these polnts by subaeria.l erosion; although erosion 
by currents, syngenetic slidli n g, dhfferenti a-i compaction, 
andi limitedi deposition on areas of higher relief prob-
ably played a part in forming a diepost of unequal 
thickness. 


The Bragdloli formation of Mississippian age, which 
overlies the Kennett, is a thick deposit of well-bedded 
shale and conglomerate tha.t was deposited in water of 
modlerate dlepth. No basa.l conglomerate is in the Brag-
dion, which again suggests that there was continuity 
of sedilmentation between the Kennett and the Bragdon 
in this district. 


Following the deposition of the Bragdon a gieat 


thickness of sedimentary rocks was dieposited, but they 
have been eioded from the West Shasta district. They 
have been mapped by Albers and Robertson in the 
East Shasta areaS, and by Di].ler (1906, p. 4-6). These 
deposits include beds of shale, sandstone, limestone, and 
volcanic material that range in age from Missssippan 
to Recent; major gaps in the sedimentary cyci.e occur 


between the Brock shale of Triassic age and the Modin 
formation, of Jurassic age, between the Potem forma-
tion of Jurassic age and the Chico formation of Late 
Cietaceous age, audi between the Chico formation and 
the formations of Tertiary age (Di.i.ier, 1906, p. 4-6). 


Orogeny in this district has been dated as Late 


Jurassic or Early Cretaceous from several lines of evi-
dence that are given under "Metamorphism," "Mule 
Mountain stock," audi "Shasta Bai].y batholith." Two 
plutons, the oldier of ai.bite granite and the younger of 


biot.ite-quartz dliorite, were intrudedi into the rocks of the 
distiict; they are both dated as of Late Jurassic or Early 
Cretaceous age (Hinds, 1934, p. 182-192), but the orog-
eny audi igneous intrusion dleformedl the rocks into a 
series of bioad folds that contain local area-s of close 
folding. Rocks at many places were foliated, and local 
shear zones and faults were formed. All the rocks older 
than the Shasta series were deformedi by the orogeny, 


but the Shasta. seiies was dlepositedl n.onconfoimably on 
the Shasta Bally batholith. 


ROCK ALTERATION 


Al.l the iocks oldier than Late Jurassic have been 
a] tereci from their oiiginal character to some extent 


by dynamic and igneous metam orphi Sm, hydilothermal 
alteration, and by weathering. Some of the alteration 


was described under "Geologic formations" in describ-


ing the appearance of the rocks. This is esi eciall.y true 
of the dlescr.iption of the Copley greenstone and in cle-
scribing the contact relationship between the Copley 


' Albeis, J. P.. and Robertson, J. P., Geo1ogy and ore deposits of the 
East Shasta copper-zinc district, Shasta County, Calif U. S Geol 
Survey. Prof. Paper. [In preparation.]
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greenstone and the Shasta Bally batholith and the Mule 
Mountain stock. Also some alteration is described 
under "Ore deposits" in the description of the hydro-


thermal alteration related to the ore deposits. The 
purpose of this section is to summarize the processes 
that have affected the rocks since their crystallization 
or cementation, and to give a detailed description of 
the igneous metamorphism along the edge of the Shasta 


Baily batholith. 
Although the types of metamorphism can at some 


places be related to particular processes, it is not possible 
to separate the different types in all instances. Thus 


hydrothermal metamorphism is superposed on dynamic 
and igneous metamorphism, and the effect is dependent 


on stability relationship between the solutions and the 


different end products of dynamic or igneous meta-
morphism. Along the borders of the Shasta Bally 
batholith, igneous metamorphism is superposed on the 
products of dynamic metamorphism. Likewise, no line 


can be drawn between late magmatic and hydrothermal 
alteration in the albite granite. The changes in the 
composition and the mineral assemblage that occur in 
the greenstone at its contact with the Shasta Bally 
batholith are due largely to igneous metamorphism. 
Much material has been added from the intrusion, and 
the mineral assemblage at some places is determined 
almost entirely by the amount of material that has.been 
introduced from the intrusive mass. The mode of 
introduction, however, includes much more than metaso-
matism, for it ranges from direct additions of molten 
material in the migma.tites to minor solutions carrying 
only the constituents of feldspar and quartz or solutions 
that probably had only a catalytic effect in hastening 
mineral changes. Thermal and dynamic metamorphism 
also effected changes in the mineral assemblage. 


Deformation accompanying intrusion and the con-
comitant cataclastic structures that were produced aided 
the penetration of solutions from the igneous mass over 
a much larger area than could be effected by purel.y 
thermal metamorphism. The heating of the pore solu-
tions and the catacl.astic effects due to orogeny and syn-
tectonic intrusions allowed the activated pore solutions 
to migrate and effect recrystallization. In many parts 


of the district, the increase of permeability due to dy-
namic metamorphism ha.s locally influenced other types 
of metamorphism. It cannot be assumed that different 
rocks underwent the same degree of metamorphism 


because they are associated in the field. Whether igne-


ous metamorphism was carried to completion or not, 


in many localities, depended on a difference in the ease 


of access of solutions, which is in turn dependent on 


both primary and secondary structures. Some areas 


are more foliated than others and during igneous meta-


morphism solutions worked out along the more foli-


ated bands and emphasized this foliation by mimetic 


crystallization. 
The principal mineralogic changes that are attribut-


able to metamorphism are the formation of minerals 


of the green schist facies caused by both dynamic and 
igneous metamorphism, and the formation of amphibo-
lite, gneiss, and migmatite by igneous metamorphism. 


DYNAMIC METAMORPHISM 


Dynamic metamorphism is defined by Turner (1948, 


p. 5) as the structural and mineralogic reconstitution of 


the rocks during deformation caused by orogenic crustal 
movements. This type of metamorphism has affected all 


the rocks older than the biotite-quartz diorite of the 


Shasta Bally batholith. 
The effectiveness of dynamic metamorphism varies 


widely throughout the district. Bands in which the 
rocks are well fOliated are separated by areas in which 
the rocks are massive, and bands of foliated rock lens 
out along strike. The preservation of original textures, 
the lack of cataclastic structures, and the absence of 


sutured mineral contacts in most of the rocks show the 
lack of over-all shearing and crushing. The foliation at 
most localities has a regional trend, although it diverges 
from this trend in local areas. The alternation of 


foliated and massive rocks at some places suggests that 
zones of foliation reflect deep crustal breaks that are 
represented in the rocks now exposed at the surface by 
narrow zones of strongly foliated rocks or faults, or by 
wider zones of less strongly foliated rocks. Recrystalli-
zation of primary rock minerals is strongest where 
movement was limited to narrow zones; where move-
ment was absorbed over a wide zone, oriented minerals 
are commonly limited to closely spaced planes, and the 
rock between the planes does not contain oriented 


minerals. 
The grade of dynamic metamorphism decreases from 


the western part of the Whiskytown quadrangle east-
ward to the eastern part of the Shasta Dam quadrangle. 
In the central and western parts of the area the Copley 
was altered to minerals of the green schist facies, which 
involves the alteration of the mafic minerals to epidote 
audi chlorite and the alteration of plagioclase to albite 
and small amounts of epidlote, zoisite, and carbonates. 


The green schist fades is widespread, although both 


foliated rocks and minerals of the facies are more com-


mon in the western than in the eastern part of the 


district. 
Although the Balakiala rhyolite and the sedimentary 


rocks were folded and locally sheared, they were much 


less affected mineralogically by ôrogenic stresses than 


the Copley. The principal alterations in the Balak1


I
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rhyolite are the occurrence of sericite, hydromica and 
chlorite in some of the rhyolite. 


Sericitization is common through much of the lower 
and middle units but not in the upper unit of the Balak-
lala. Some of this alteration may be an early phase of 
the period of ore deposition, although much of it is 


widespread and has no apparent spatial relationship to 
massive sulfide deposits. Where the rhyolite has been 
foliated and has closely spaced sheeting or schistosity, 
sericite is formed along the planes of movement. Move-


ment continued after the formation of the sericite, 
however, as bands of sericite schist are locally crenu-
lated; deformation outlasted recrystallization. 


Dynamic stresses possibly caused some of the minor 
chioritic alteration which gives the rhyolite a light-
green color. Feldspar was replaced by chlorite along 
cleavage planes, and veinlets and irregular patches of 
chlorite were formed through the grouncimass. The 
chloritic alteration is most intense in the few clacitic 
flows of the Balaklala, although it is present to some ex-
tent in all the Balaklala. Where the chioritic alteration 
is prevalent, as on South Fork Mountain in the Whisky-
town quadrangle, the resulting product is difficult to 
distinguish in the field from Copley greenstone. 


Most of the Balakiala rhyolite is poorly foliated. 
Fracture cleavage predominates, and ranges from a 
poorly defined sheeting having little or no alinement 
of minerals to a quartz-sericite schist in strong shear 
zones. Bedding-plane foliation is present to a lesser 
extent and is localized in thin tuffaceous beds and along 
flow contacts. 


Orogenic stresses have had little effect upon the secli-
mentary rocks except for the formation of local bed-
ding-plane cleavage, fracture cleavage in folds in 
shale beds, and crumpling in the shale near competent 
conglomerate beds. 


IGNEOUS METAMORPHISM 


Igneous metamorphism includes all the mineralogic 


and textural changes induced in a solid rock by the in -
trusion of a plutonic body. This includes the meta-


morphic changes biought about by the heat of the 


intrusion and those that are caused by fluids--either 


gaseous or hydrothermal—given off by the intrusive 


mass during its emplacement and cooling. Both altera-


tion within the igneous rock and of the surrounding 
invaded rock are included. 


Metamorphism of the invaded rocks has been caused 
by three different intrusive masses—the plugs of coarse-


phenocryst rhyolite near the -Uncle Sam mine, the Mule 


Mountain stock of aibite granite, and the Shasta Bal]y 


Liolith of biotite-quartz diorite.


METAMORPHISM RELATED TO PLUGS OF BALAKLALA
RHYOLITE 


The only alteration definitely related to the Balakiala 
rhyolite is the intense silicification a.iid quartz-talc al-
•teration around the plugs of coarse-phenocryst rhyolite 
in the vicinity of the Uncle Sam and Clipper gold mines. 
The alteration of the plugs and! the surrounding non-
porphyritic and mediumn-phenocryst Balaklala rhyolite 
is most intense in brecciated areas. Apparently pre-
intrusive explosions, possibly of phreatic origin, shat-
tered the rhyolitic rocks, and the coarse-phenocryst 


rhyolite magma quietly welled up in some of the shat-
tered zones. In these zones, and in associated shattered 


zones that do not contain magma, late magmatic solu-
tions entered and almost completely replaced the rhyo-
lite, forming irregular areas of highly silicified rock 
that are conspicuous owing to their resistant character 
and to their white color. 


Although the parent rock contains very little mag-
nesia the solutions must have been rich in it, as local 
areas of quartz-talc alteration are present along the 
margins of the plug as well as in the silicifled zones. 
Small lenses and pockets of talc as much as 6 inches 
long occui near the margins of the silicifled coarse-phe-
nocryst rhyolite plug in a road! cut 300 feet south of 
the Uncle Sam gold mine adlit, and! on the road between 
the Uncle Sam and Clipper mines. Also, quartz-talc 
schist occurs near the margin of the plug along the 
road from the Uncle Sam gold! mine to the North Fork 
of Squaw Creek. Strong cataclastic structures are pres-
ent in the rhyolite near the margins of the piug, where 
the rock is replaced by quartz and talc (fig. 33). The 
magnesia may have been dierived from the underlying 
Copley greenstone. 


METAMORPHISM RELATED TO THE MULE MOUNTAIN 
STOCK 


The wall rock of the Mule Mountain stock has been 
altered in only a few areas, and to a limited extent, but 
this stock has been widely altered by deuteric or hydro-
thermal (late magmatic) solutions, and! by assimilation 
of the wall rocks. 


In places the Copley greenstone is recrystallized to 
amphibolite and epidote amphibolite a.s much as 200 
feet from the albite granite contacts. This alteration 
destroys the texture of the original rock; the altered 


rock consists of hornb]ende, epiclote, and andlesine, but 
there has been little or no change in chemical composi-
tion. The amphibo]ite is formed by recrystallization 


of the Copley caused! by heat .andl solutions from the 


intrusion and! has little or no gain or loss of material. 


On weathered surfaces the recrystallized greenstone is 
difficult to recognize from the green schist facies of the







68	 GEOLOGY AND BASE-METAL DEPOSITS, WEST SHASTA COPPER-ZINC DISTRICT 


FIG pea 33.—Photomicrograph of extremely sheared coatse-phenocryst 
rhyolite from the margin of the rhyolite plug neat the Uncle Sam 
mine. The rhyolite is almost completely replaced by quartz (q) 
and talc (t), forming a quartz-talc schist. Crossed nicols, X 14. 


normal greenstone, but the more granular texture of 
the amphibolite is readily recognizable on unwea.thered 


surfaces. 
Near the intrnsion of the albite granite the Copley 


greenstone in some places is silicified and is cut by abun-


clant veinlets of quartz, forming a stockwork of green-


stone fragments separated by quartz veinlets. 


Much of the alteration related to the Mule Mountain 


stock is endomorphic. This includes propylit zatioii, 


albitization, silicification, and changes in the compoSl-
tion of the intrusion where wall rocks were assimilated. 


Propyitizaton, which involves the alteration of the 


mafic minerals to epidote and chlorite and the altera-


tion of the more calcic piagiociase to albite, epidote, 


zoisite, and carbonates, is confined to the mafic horn-


blencle-qua.rtz diorite part of the Mule Mountain stock. 


The alteration is only partly completed; most of the 


plagioclase is altered, but some relict h.ornbl.ende 


rem arns. 
Silicification and aibitization occur together in irreg-


ular areas throughout the leucocratic phases of the stock 


and are prevalent in brecciateci areas within the stock. 


The alteration is believed to be largely by deuteric solu-


tions. The altered rock chemicall.y is only siighti more 


soclic and silicic than the unaltered trondhjemitic in-


trusive mass, but its megascopic appearance and texture 


are much different. The alteration has caused a bleach-


ing of the rock, a coarsening of grain size, and the


formation of a pseucloporphyritic texture containing 


quartz grains in clusters a quarter of an inch in diameter 


in a finer gramned granitoid matrix. Quartz was the 


last mineral to crystallize in the unaltered aibite granite, 


so it is difficult to distinguish magmatic quartz from 


hydrothermal quartz. Thin veinlets of quartz cut the 


rock and replace piagioclase along grain boundaries. 


The plagioclase in the bleached, "j)orphyritiC" albite 


granite is clear andi is more sociic than the plagioclase 


in the unaltered trondhjemite. 


METAMORPHISM RELATED TO THE SHASTA BALLY
BATHOLITH 


The Shasta B ally batholith has had a considerable 


effect upon the Copley greenstone, which is metamor-


phosedi to amphibolite, hornblendie gneiss, audi epidiote 


amphbolite as much as 4 miles from the eastern con-


tact of the batholith, arid which is altered to gabbro in 


the borders of the Clear Creek plug of biotite-quartz 


diorite. The grade of metamorphism decreases east-


ward away from th.e contact, but the Copley is aiteredi 


to amphjbohte andi hornblendie gneisS as far as 4,000 


feet from the batholi.th. The gneiss andi the amphibo-


lite gradle eastwardi to epidlote amphibolite, farther out 


to greenstone consisting of albite, chlorite, epidlote, audi 


quartz (green schist facies). 


Amphibolite facies.—Two dhstmct rock types are 


present in the amphibolite facies, which extefldls as far 


as 4,000 feet east of the contact of the Shasta B ally 


batholith. One type is an amphibolite that has been 


essentially unmodifiedi chemically by the biotite-quartz 


cliorite, andi the other is a bandied dial-k quartz-horn-


blendle gneiss or migmatite that, in part, has much adidledi 


material. 
The amphibolite is a megascopically finely crystalline 


clark-greenish-gray rock that has a uniform foliation 


striking about N. 200 W. audi di.ppng mostly 60°-70° E. 


It makes up 75 percent or more of the amphibolite facies 


andl is cut by many thin veinlets of epidlote, or quartz 


audi epidote. Locally quartz augen 2 to 3 inches long 
are abunda.nt. The contact between the biotite-quartz 


dhorite anci the amphjbolite is sharp, and locally the 
biotite-quartz diorite transgresses the foliation of the 


amphibolite. 
Under the microscope the amphibolite is seen to be 


composed of hornblende, biotite, plagioclase, calcite, 


chlorite, orthoclase, epidote, quartz, and magnetite, 


andi has a crystalloblastic texture. Hornblencle and 
plagioclase make up more than 90 percent of the rock. 


Hornblende occurs as green, anheciral, acicular crystals 


averaging 1 millimeter in length and 0.3 mil1ime'
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width in a matrix of clear piagiociase. The acicular 


crystals are unoiiented in the plane of foliation. The 


hornblencle has the following optical properties: optic 


sign negative; 2V70°; indices n=1.650±0.003, 
= 1.664 ± 0.003; n, = 1.675 ± 0.003. These optical 


ProPerties coiresponcl to green hornblende. The pia-


gioclase is clear and has very little albite twinning. Its 


composition ranges from oligoclase to calcic andesine 
(Ab68An3 9—Ab50An50 ). Biotite, orthoclase, and quartz 


are present in minor quantities as small interstitial 
grains. 


Locally porphyroblasts of piagrnclase or hornblende 


as much as a quarter of an inch in diameter have 


formed. They are particularly abundant in the am-
phibolitic zone at the north end of the small plug on 
Clear Creek in the Igo quadrangle, but they are rare in 


the amphboiitic zone along the margin of the Shasta 


Bally batholith. The porphyrobla.sts are found fl the 
Copley mainly where it forms a thin cover or roof over 
the intrusive mass. 


The migmatite, ihich is the second type of rock in 


the amphibolite facies, is best exposed in the Igo quad-


rangle in the Brandy Creek area and near the small 


plug on Clear Creek. In the Brandy Creek area, where 
gneissic structure of the migmatite parallels the in-


trusive contact, three lithologic zones are recognized 


in the transition from Copley greenstone to biotite-


quartz cliorite. The outermost zone is a dark horn-


blencle gneiss that is extremely well banded and has 


alternating dark and light bands one-eighth inch to 1 


inch thick. The bands at first glance give the appear-


ance of being regular and straight, but in detail they 
are ].enticu]ar, and none can be traced for more than 10 


feet. The clark hornblende gneiss, which has had little 


added material, grades toward tlie biotite-quartz diorite 


contact to leucocratic gneiss that has only 5 to 10 percent 


mafic minerals, and has had much aciclec1 material. The 


leucocratic gneiss grades to foliated biotite-qua.rtz 


diorite within the border of the bati.iol.ith. The first 


two units constitute a migmatite zone between Copley 
greenstone and the Shasta Baily batholith. 


The outermost zone, dark hornblencle gneiss, con-


sists of hornblencle, plagioclase, quartz, chlorite, biotite, 


epidote, orthoclase, magnetite, apatite, and sphene, 


listed in order of decreasing abundance. It has well-


formed cataclastic structures now partly obscured by 


recrystallization. The dark bands contain more than 


50 percent hornblende and a lesser amount of biotite 


and chlorite. The light bands contain mostl.y quartz 
plagiociase (Ab50An50 ) and some orthoclase. Mor-


tar structures and augen are common in localized areas, 
and there is a marked lineation shown by acicular horn-


blende crystals and by plagioclase and quartz augen. 


The grain size averages about 0.2 millimeter. 


The augen in the clark bands in the hornblende gneiss, 


as in the amphibolite, are probably formed by meta-


morphic differentiation. The augen contain the same 


minerals as the amphibolite, but they have a greater 


concentration of the light minerals. Although the 


acicular amphibole crystals bend around some of the 


quartz augen, in most of them the amphibole needles 


project into the augen with no deflection but in much 


less concentration. Some of the amphibole crystals 


within the augen have a tendency to be oriented toward 
the center. 


The mineralogic character of the light bands in the 


hornbiende gneiss are identical to the dark bands, but 


they have a concentration of light-colored minerals. 


There is no change in grain size between the dark and 


light bands, and they have interlocking grains at the 


contact. The plagioclase has the same composition 
(Ab50An 50 ) in both bands. Apparently the light and 
dark bands and the augen both formed by metamor-
phic differentiatioj (Eskola, 1932, p. 68-77; McCallien, 
1934, p. 11-27; Read, 1933, p. 317-328; Stillweli, 1918, 
p. 354-396; Turner, 1941, P . 1-16, 1948, p. 137-147) in 
the hornbiende gneiss, with possibly small addition of 


material., in contrast to the leucocratic gneiss in which 
much granitic material has been added. 


In a few places there has been lit-par-lit injection of 


fine-grained hornblencle cliorite, quartz latite porphyry, 


and aplite dikes parallel to the banding of the gneiss. 


These injected bands have sharp contacts with the dark 


and light bands of the hornblencle gneiss and have many 


crosscutting relationships with the hornblencle gnei ss. 


Toward the contact of the Shasta Baily batholith the 


dark hornblencle gneiss in the mi.gmatite zone grades 


into the second zone, in which the color is lighter and 


the banding is much less pronounced. This leucocratic 


gneiss contains 80 to 90 percent quartz and plagioclase, 


and small amounts of orthoclase, hornblencle, biotite, 
epiclote, muscovite, magnetite, apatite, and sphene. 


Alinement of hornblende, biotite, and chlorite, and 


quartz-plagioclase augen impart a pronounced linea-


tion to the rock, although the mafic minerals are uni-


formiy distributed through the rock in contrast to the 


concentration of mafic minerals in bands in the horn-


blencle gneiss. The grain size is generall.y coarser in 
the leucocratic gneiss and ranges from 1 to 2 milli-
meters across w1ere the rock is not sheared. Adjoin-
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ing bands of quartz grains miay have very different 
grain sizes, but all the grains in a single lens or band 


are nearly the same size, as described by Sander (1938, 
p. 29). Cataclastic structures ale much more strongly 
developed in the leucocratic gneiss than in the dark 
hornblende gneiss. Mortar structure, porphyiociasts, 


and local formation of mlonite are common. Cata-
clastic structures are mostly healed by quartz. Ortho-
clase and muscovite are late minerals, and part fill 
fractures that cut across both foliated and cataclastic 


structures, which are parallel. 
Plagioclase in the leucocratic gneiss has a composition 


of Ab62An38 , wlich is about the same as that of the 


cores of the plagioclase in the biotite-quartz liorite 


(p. 49), in contrast to the more calcic plagioclase 


(Ab50An5o) in the hornblende gneiss. The plagioclase 


thus becomes less caicic with the decrease in proportion 


of mafic minerals. Also, in the gradation from dark 


hornblende gneiss to leucocratic gneiss, hornblende de-


creases and quartz increases. Cataciastic structures 


increase, and much of the leucocratic gneiss is a my-


lonite. Chlorite, epidote, and some of the amphibole 


in the mylonitic bands are late minerals and wrap 


around quartz and plagiociase porphyroclasts. 


The leucocratic gneiss zone is exposed for a width of 


100 feet in Brandy Creek, and grades to hornblende 


gneiss away from the batholith. Toward the batho-


lith there is a covered zone for 125 feet; then an out-


crop of coarse-grained biotite-quartz diorite showing 


primary foliation. The foliated biotite-quartz diorite 


contains about 40 percent biotite and hoinblende, where-


as the leucocratic gneiss contains less than 10 percent 


mafic minerals, most of which are biotite, chlorite, and 


epidote. About 1,000 feet north of Brandy Creek the 


contact between leucocratic gneiss and -foliated biotite-


quartz diorite is sharp and conformable. 


Epidote amphibolite ,facies.—The amphibolitic rocks 


grade to the east, away from the biotite-quartz diorite, 
to greenstone containing epiclote and fibrous amphibole, 


and finally to chloritic lavas. The greenstone contain-


ing fibrous hornblende are light to dark green hard, 


locally massive rocks and are epidote amphibolites. 


They are usually lighter in color and are harder and 


more massive than the chloritic lava. Locally they are 


cut by abundant veinlets of quartz and epidote or have 


a lumpy appearance due to formation of knots of epi-


dote the size of a fist. Quartz augen 2 to 3 inches long 


are common. 
Under the microscope the epidote amphibolite is seen 


to contain plagioclase, fibrous amphibole, chlorite, epi-


dote, zoisite, calcite, quartz, pyrite, and magnetite. Pla-


gioclase is slightly more calcic than that in the chioritic 


lava, but it is more sodic than that in the amphibolitic 


fades. It ranges in composition in the epidote amphi-


bolite from Ab90An10 to Ab72An28. Plagioclase in the 


chloritic lava ranges from Ab97An3 to Ab78An22 ; that 


in the amphibolite facies from Ab68An32 to Ab50An50. 


The amphibole is fibrous to acicular and grains are 


commonly less than 1 millimeter long. Locally the 


amphibole is oriented, but more commonly it is un-


oriented in plagioclase that may either be massive or 


have a felted texture. The amphibole is colorless to 


light green and has the following optical properties: 


Optic sign negative 2V80°; ZAC =14°; and indices 


of refraction na=1,603±O.003; n= t615±0.003; 


fly 1.625±0.003. These optical properties fit tremolite 


most closely. Epidote is present in clusters commonly 


1 to 2 millimeters but as much as 3 inches in diameter, 


in veinlets with quartz cutting the rock, and as amygdule 


fillings. Quartz occurs as amygdule fillings and as 


veinlets cutting the rock. The amount of amphibole 


decreases to the east away from the biotite-quartz diorite 


contact, and the amount of chlorite increases toward the 


east. . The texture changes from crystallobiastic in the 


amphibolite and epidote amphibolite to pilotaxitic in 


the green schist facies. 


The Copley greenstone has been altered by hydro-


thermal emanations from the biotite-quartz diorite and 


to a leser extent by lit-par-lit injection. The amphi-


bolite was formed by recrystallization of chioritic lava----


aided by heat and fluids from the biotite-quartz diorite 


intrusive mass—with essentially no change in chemical 


composition. The amphibolite consists mainly of 
andesine plagioclase and hornblende, although it con-


tains a little interstitial orthoclase and quartz, which 


suggests that there has been a little potash and silica 


metasomatism. 


In some places, particularly along the contact of the 
Clear Creek plug, intrusive breccia formed at the con-


tact between biotite-quartz diorite and amphibolite or 


migmatite. The fragments in the intrusive breccia in-


clude all the rock types in the amphibolite or migmatite 


zone. 
- The leucocratic gneiss could not have been formed by 


lit-par-lit injection and assimilation of Copley green-


stone as it is more felsic than either the biotite-quartz 


diorite or the Copley greenstone. Some lit-par-lit in-


jection is recognized, but it is on a small scale. The 


dikes injected into the gneiss are generally parallel to 


the gneissic structure, but they have sharp contacts wit1 
the gneiss andi some have crosscutting relations


-p 
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The migmatite was probably formed by fluids given 
off ahead of the intrusion that reworked and replaced 
the Copley greenstone. This conclusion is the same as 
that of Sederholm (1926, P. 131) aid Sta.rk (1935, p. 1) 
in their descriptions of migmatites from Finland and 
Colorado. The replacement of Copley is nearly com-
plete in the leucocratic gneiss zone, and there are all 
gradations in the replacement from dark hornblende 
gneiss to leucocratic gneiss. The metasomatism was. 
done by solutions rich in silica, soda, and potash to form 
a gneiss that is more fe]sic than either the host rock or 
the parent magma. 


The crushing of the migmatite was protoclastic, simi-


larto that described by Waters andKrauskopf at the 


border of the Coville batholith (Waters and Kraus-
kopf, 1941, p. 1412). Although the migmatite probably 
formed slightly before the intrusion of the Shasta Bally 


batholith, the minerals in the migmatite are the same 


as those in the biotite-quartz diorite. The migmatite 


was crushed by the intrusion of the batholith, and the 


cataclastic structures were healed by silica-rich solutions 


from the batholith. Quartz and plagiociase are in part 


crushed and drawn out, but these cataciastic structures 


are transgressed and healed by quartz and pla.gioclase 


which are similar in appearance to the crushed minerals, 
and are about the same a.ge. 


The contact of migmatite and amphibolite with the 
Shasta Bally batholith is generally sharp, although in 


a few places intrusive breccias were formed with a ma-
trix of biotite-quartz diorite. The intrusive breccias are 


described under "Shasta Bally batholith." Ptygmatic 


folding occurs in the migmatite at a few places, but 


generally the wall rocks of the intrusion were not 
plastic. 


The sharp, in part transgressive, contact between bio-


tite-quartz diorite and migmatite and amphibolite, and 


the incorporation of fragments of migmatite and am-


phibolite in the intrusive breccias at the border of the 


intrusion, indicate that these rocks were formed prior to 


the intrusion. The intimate relationship between crush-


ingof the migmatite, healing and transgression of cata-


clastic structure by minerals identical to those within 


the intrusion, and the local lit-par-lit injection indicate 


the approximate consanguinity of the migmatite and 


biotite-quart.z diorite intrusion. An explanation for the 


local transgressive relationship and for the great range 


in the width of the amphibolite, gneiss, and migmatite 


zones might be, as Durrell (1940, p. 108) suggested for 
the granitic rocks of the Visalia. quadrangle, that the 


magma continued to advance while cooling so that the 


itact aureole formed at the period of highest tempera-


ture would be locally destroyed by the advancing 
magma. 


Where the Clear Creek piug is in contact with the 
Copley, the greenstone has been reconstituted to form 


the rock units hstedi below. These changes in the green-


stone are well exposed along the eastern contact andi in 


the roof of the plug in Clear Creek canyon. The rock 


units that are exposed in Clear Creek, listed roughly 
in paragenetic sequence, are: 


1. Greenstone recrystallized to flue-grained amphiboJite with 
little added material. 


2. Hybrid rock containing fine-grained, recrystallized greenstone 
with porphyroblasts of hornblende and stringers and lenses 
of hornblendite. 


3. Fine-grained hornblende gabbro containing porphyroblasts of 
hornblende a quarter of an inch in diameter. 


4. Dikes and veinlets of coarse-grained hornblendite. 
5. Coarse-grained, nodular hornblende gabbro containing 40 to 


50 percent rounded hornblende crystals three-eighths of 
an inch in diameter. 


0. Banded gabbro and gabbro showing "unconformities." 
7. Intrusive breccia containing fragments of units 1-0 in a 


matrix of hornblende-quartz diorite and hornblenc1e diorite. 


The first alteration of the greenstone was recrystal-


lization to a fine-grainedi amphibolite and epidote am -
phibolite, audi the formation of knots of epidote. This 


alteration was a simple recrystallization of the green-


stone to a mphibolite containing hornblencle and an-


desine or labradorite, and little or no material was 


added. The alteration is simila.r to that along the south-


ern margin of the Shasta Bally batholith. The am-


phibolite ranges from several hundred to a thousandi 


feet in width along the northeast contact of the plug. 


Near the intrusion, porphyroblasts of hornblende that 


average about 5 millimeters in diameter were fornned 


along fractures in the amphibolite (fIg. 34). Further 


recrystallization resulted in formation of lenses andi 


veinlets of hornblende gabbro, which locally were mo-


bilized and have intrudedi amphibolite. In places the 
amphibolite has recrystallized to form a fine-grainedi 


nodular gabbro containing 20-25 percent of spherical 


aggregates of hornblende crystals in a matrix of horn-


blende and labradorite that average about 0.3 milli-
meter. 


This fine-grained nodular hornblende gabbro is in -
truded by coarse-grained nodular hornblende gabbr& 


composed of 50 percent spherical aggregates of horn-


blende crystals 5-10 millimeters across and interstitial 


labradorite averaging 1 millimeter in length. The 


nodular gab'bro has the same mineralogy as the nodular 


hornblende gabbro, and apparently resulted from the 
further recrystallization and some remelting, which
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caused mobilization of the matrix and intrusion of the 


nodular gabbro as a thick melt or mush. The spherical 


aggregates of hornblende crystals in the nodular horn-


blende .gabbro are recrystallized to large single horn-


blende crystals or are party recrystallized to an aggre-


gate of several large ones. This melt or mush of 


nodular gabbro filled fractures in the nodular horn-


blende gabbro and amphibolite, and also formed small 


plugs of nodular gabbro in the arnphibolite. Some small 


local pegmatitic lenses in the nodular gabbro have 


euhedral hornblende crystals 1 to 2 inches long in 


coarse plagioclase. These mafic pegmatitic lenses are 


erratically distributed through the nodular gabbro. 


Some of the hornbiende gabbro has a well-formed 


banding (fig. 35). Dark bands 1-2 inches thick, that


are predominantly of hornbiende, are separated by light 


bands a quarter of an inch thick that are predominantly 


of plagioc]ase. The grain size averages about 2 1/2 milli-


meters in diameter. The banding is not uniform, but 


bends in all directions. 


The banding in the gabbro may be due either to sep-


aration of felsic and mafic minerals during the emplace-


ment and crystallization of the gabbro, or to the forma-


tion of the banded gabbro in place by recrystallization 


of a banded migmatite similar to the one at Brandy 


Creek described under "Igneous metamorphism." The 


latter seems more likely to the writers, as tile banded 


gabbro has some relicts locally of fine-grained horn-


biende gabbro similar to the matrix of much of the 


recrystallized greenstone.
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is intruded by the fine-grained hornbiende-quartz dio-
rite of the Clear Creek plug. There has been some lit-
par-lit injection of hornblende-quartz diorite bands 1 
to 2 inches thick parallel to the layering in the gabbro, 
and some of the hornblencle-quartz cliorite bands cut 
across the layering in the ba.nded ga.bbro. 


Dikelets of hornblendite cut the hybrid rocks and the 
gabbro. They range from small lenses several inches 
long to dikelets as much as 2 inches thick and several 
tens of feet long. The hornblendite dikelets occur only 
in the hybrid zones about the Clear Creek plug and in 
Brandy Creek near the margin of - the Shasta B ally 
batholith. These dikelets could be one of the mobilized 
products formed by the recrystallization of the green-
stone to hornblende gabbro and separation of the horn-
blende and plagioclase either by gravityor by squeezing. 


Intrusive breccias that contain fragments of amphib-
olite, banded gabbro, hybrid greenstone, hornb] endite, 
and hornbiende gabbro in a matrix of hornblende-quartz 
diorite (fig. 37) occur at the margin of the Clear Creek 


Fn;URE 35—Fragment of handed hornblemRle githbro cut by hornhlendite 
dikelet. The bandec1 gabbro is a large fragment in an intrusive 
bieccia with a matrix of hornblende dirite. 


In a few places the bands in the hornblencle gabbro 


I.	 show several "unconformities" (fig. 36). The "uncon-
, formities" were probably formed whi].e the gabbro was 


still in a plastic state. Eroding of the banded gabbro 
by the magma and the concomitant fragmentation and 
rotation of the banded gabbro by stresses from the in-
trusion probably caused these "angular uncoriformities" 
and formed the intrusive breccias. The banded: gabbro 


FIGURE 36.—Fragment of hornblende gabbro showing "angular ulIcon-
formities" cut by a dikelet of hornblenclite. Scale shown by 50-cent 


Ljece.


FIGURE 37.—Intrusive breccia containing fragments of gabbrO, horn-
blendite, and Copley greelistone in a matrix of hornblende diorite 
greenstone (a), gabbro (b), hornblendite (c), silicified greenstone (d), 
hornblende diorite matrix (e). 


plug. The fragments of the hybrid iock and gabbro in 
the. intrusive breccias date the formation of the gabbro 
as slightly earlier than the intrusion of the plug. Also 
some bands of hornblende-quartz diorite similar to the 
rock in the margin of the plug cut the banded gabbro. 
rihe spatial relationship of the gabbro and hybrid rocks 
to the margin of the plug dates their formation just 
before or during the emplacement of the plug. 


The ground was under strong stress at the time of 
the formation of the hybrid rocks and of the nodular 
gabbro, probably due to the force of the intrusion, and 
the amphibolite and hybrid rocks were shattered and 
contorted in many places. This shattering was prob-
ably angmented by the buttressing effect of the Mule
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Mountain stock, as the shattered amphibolite and hybrid 


rock lie between the plug of biotite-quartz diorite and 
the earlier stock of albite granite; this shattering per-


mitted thorough soaking of the greenstone by solutions 


emanating from the intrusion. 


WEATHERING 


Weathering has not been an important factor in the 


alteration of the rocks except in the Mule Mountain 
stock of albite granite and to a lesser extent in the 
Copley greenstone. rllhe feldspar in the greenstone is 


altered to clay minerals at the surface, and weathering 
emphasizes the schistosity. Weathering has had little 
effect upon the nonporphyntic and medium-phenocryst 
Balaklala rhyolite, but the coarse-phenocryst Balakiala 
rhyoliteat the surface has a "punky" look due to altera-
tion of the feldspar to clay minerals. Both kaolinite 


and nontronite are present. Kaolinite is prevalent as 


an alteration of the albite phenocrysts and is abundant 
in the groundmass of the weathered rhyolites. Non-
tronite commonly forms cross-fiber veinlets in fractures 
in quartz phenocryst.s. Feldspar phenocrysts in the 
poiphyritic rhyolite are altered to clay minerals and 
blend with the groundrnass and thus are less prominent 
than quartz phenocrysts. 


The aibite granite is deeply weathered. Road cuts 
that are 50 feet deep near the town of Shasta on U. S. 
I-lighway 299W are entirely in white crumbly, disin-
tegrateci albite granite. Mechanical disintegration has 
been more active than chemical decomposition in the 
weathering of the rock, and much of the feldspar iii 
the disintegrated roQk appears to be little altered. Be-
cause of the deep disintegration, unweathered exposures 
of a].bite granite are present only in the deep canyons as 
in Clear or Spring Creeks. The other intrusive 
and sedimentary rocks were very little affected by 
weathering. 


rllhe massive sulfide deposits have been oxidized to a 
gossan capping that ranges in thickness from a few feet 
at the Baia.klala and Mammoth mines to a maximum of 
400 feet along the footwall of the Camden fault at the 
Iron Mountain mine. The mineralogy of the oxidized 
sulfides is discussed under "Ore deposits." 


ORIGIN OF THE ALBITE 


The rocks in the West Shasta district are a typicii 
sl)ilitic suite as described by many writers including, 
among others, Benson (1915, p 121-173), Dewey and 
Fiett (1911, p. 202-209, 241-248), Gilluly '(1935, p. 225-
252, 336-352), Peach and others (1911), and Sundius 
(1930, p. 1-17). The rocks of the spilitic suite that 


occur in this area are spilite, keratophyre, soda-rich 


rhyolite, albite diabase, and albite granite.


Field and microscopic evidence indicates that the 


albite in the soda-rich rocks of the West Shasta district 
was formed at different times and by several processes; 
both primary and' secondary albite are present. A].I of 


the evidence that was seen indicates that the albite in 
the sodic Balaklala rhyolite is primary. In the green-


stone some of the albite is known to be secondary, and 
the evidence for a primary origin of the remainder is 
less conclusive than in the rhyolite. Albite in the albite 
granite is secondary, and the rock formed by the albitiza-
tion of trondhjemite. Field evidence is conclusive that 
albitization of the trondhjemite is later and is unrelated 
in time to the formation of albite in the Balakiala rhyo-
lite and Copley greeristone. The Copl.ey greenstone 
was composed predominantly of albite and chlorite at 
the time of intrusion of the Mule Mountain stock, and 
it was alteredi by contact metamorphism to an amphi-
bolite containing andlesine and hornblende as much as 
200 feet from the contact. 


The piagloclase in the phenoci'sts audi in the ground-
mass of the Balakiala rhyolite is uniformly albite, as is 
the piagioclase in rhyolitic tuff, and no relicts of a more 
caicic plagioclase core are present. The composition of 
the albite in the phenocrysts andi in the groundmass is 
about the same andi ranges from Ab96An4 to Ab92Aii8. 


The aibite in the groundm ass has a felted texture in most 
of the rhyolite, although trachytic textures andi spheru-
litic structuies are pieseit. Trachytic texture and 
fluidal structures are reflected by unaltered albite laths 
in the groundmass of the nonporphyri.tic rhyolite. The 
albite in the unaltered, unshearedi rhyolite is in clear 
laths that have sharp aibite audi Carlsbad twin lines 
audi commonly have no inclusions. Broken fragments 
of plagioclase in crystal tuff ale uniformly aibite. 


Thin lenticular dacitic flows and dacitic tufT layers 
are interbedded in the rhyolite in some areas. The 
plagiociase in the dacite is unzoned oligoclase and has 
composition Ab 0An2o, but the plagioclase in the ad-
jacent rhyol.ite is albite. It would be difficult to account 
for the difference in composition of the plagiociase in 
adjoining rocks by albitization that was so thorough 
and widespread that it removed all traces of an origi-
nally more calcic plagioclase in cubic miles of rhyolite. 


At a few localities the rhyolite is cut by sharp-walled 
qua.rtz-albite veiniets. The material in the veinlets is 
coarser giained than in the groundmass, but the texture 
andi composition of the groundm ass is unchanged. The 
aibite in the veinlet is introdluced, but there is no evi-


dence that it is other than primary in the groundmass. 


The albite in the veinlets is Ab 96An 4 , which is the corn-


position of the most sodic aibite in the groundmass.' 


Myrniekitic andi mcrographic textures are not un-


common in the porphyritic rhyolites. The time
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ongin of these intergrowths is not known with cer-


tail1ty, a-s micrographic intergrowths of quartz and 
a-lbite are found mainly in isolated albite phenocrysts 
surrounded by a quartz-albite groundmass having a 
1)i lOta-xitic textnre, but they also occur localized near 


the grain boundaries of quartz phenocrysts and in iso-
lated patches in the groundmass. A few micrographic 
in tergrowths, which were observed near qu artz - albite 
veinlets, were probably formed at the same time as the 
veinlets, but some euhedral albite crystals having a 


'nicrographic texture were deposited in crystal tufT; the 
noraphic intergrowth apparently formed before 
the cryQal was incorporated in the tuff as nearby crys-
tals of alte contain no myrmekite. No myrmekite is 
-present in timatrix of tuff. Similar isolated euhedral 
albite phenocryts that have micrographic intergrowths 
in porphyritc hyolite apparently formed during 
crystallization of terhyolite. 	 -	 - - 


The evidence id-not concli-iye whethertJie-aibite in 
the keratophyre and spilite flows and tuff beds is of 


primary or secondai'2 origin. The composition of the 
plagioclase ranges from Ab 97An 3 to Ab78An22. Most 
of the albite is cloudy due to inclusions of chlorite and, 
in places, epidote or zoisite, and the plagioclase is either 
equant or lath shaped. Secondary aibite occurs where 
some veinlets of quartz and aibite cut the keratophyres, 
a-mygdules are present partly filled with aibite, and 
some of the feldspar has saussuritic alteration. How-
ever, it is doubtful that the original plagioclase was-
more calcic than o]igoclase, as the percentage of epidote 
and zoisite inclusions is too small to account for aibite 
or sodic oligoclase by saussuritic alteration of origina] 
anclesine or labraclorite, which composition would be 
expected if the rock were originally an andesite or ba-
salt. Also,.a few specimens of variolite are only slightly 
altered and have spherulitic growths of oligoclase of 
composition Ab 85An15 andi minor interstitial small an-
hedral grains of- quartz. 


Some keratophyres with pilota xitic texture ha ye clear 
laths of plagioclase that range in- composition from 
Ab90An10 to Ab85An15 . These plagioclase laths have 


i-both albite and Carisbadi twinnmg. A finely porphy-
ritic spilite from near Shasta Dam has clear, uiizoned 
plagioclase phenocrysts with Carlsbad and albite twin-


- ning in a groundmass of clear plagioclase laths. Both 


the phenocrysts a-nd the groundmass have a composi -
tion of Ab93An 7 . The plagiociase in these rocks is prob-
ably original. 


The albite granite of the Mule Mountain stock formed 
-by aibitization of trondhjemite by late magmatic solu-


tions that penetrated large areas of the stock in the 


- most sheared parts and added soda and silica. The 


albite in these area-s is clear or is altered to sericite. In


the parts of the stock least altered by late magmatic 
solutions, the albite is clouded by abmdant inclusions 
of epidote, zoisite, and sericite ; this cloudy albite is 
embayed and replaced by quartz and cleai albit inh 
areas altered by- late magmatic solutiOns. Micro-
graphic arid myrmekitic textures loca]ly are coninon in 
these altered parts in the stoék, but are iare in the 
unaltered parts of the stock. 	 . 


Primary and secondary a-ibite are both evident in the 
-rocks of the 1\Test Shasta district. Secondary albite is 
indicated in crosscutting quart-z aibite veinlets, in amyg -
dules filled with albite, a-nd in micrographic and myrme-
kitic intergrowth controliedl by gra in boundaries. Evi-
dence for the primary origin of most of the albite is 
less direct; it is indicatedi by the uniform composition 
and texture of the albite throughout wide areas of Ba-
laldala rhyolite, the occurrence of oligoclase instead of 


m1bite in dacitic rock interlayered with rhyolite, the lack 
of relaceiuiei xtures oi crosscutting veinlets in most 
of the rhyolite, the secondary relationship of. replace-
ment albite where it is present, broken crystals of albite 
and of fragments of micrographic intergrowths in tufT 
where the albite apparently has been formed before its 
incorporation into the tufT, and preservation of primary 


textures and structures in rhyolite and greenstone. It 
is improbable tha-t albitizing solutions derived from one 
rather limited source, such as the albite granite, could 
account for the complete alteration of all feldspar in -a 
wide variety of rocks over a large area. The evidence 
favors the derivation of the albite from several, possibly 
related, sources. The primary a-lbite is related to a 
soda-rich magma chamber that probably is related to a 
geosynclinal environment. Dikes and sills of rhyolite 
both earlier and later than the flows of Balakiala rhyo-
lite contain albite of the same composition and texture 
as the rhyolite of the flows, which suggests that all came 


from the same magmatic source. Tile secondary albite 
is derived in part from soda-rich volcanic emanations 
and from late magmatic solutions. The albitic spilites, 
keratophyres, and soda rhyolites a--re volcanic flows that 
were predominantly of subma-rine origin, and it is prob-
able that part of the soda content of some of these rocks 
was derived from sea water. Whether the magma 
chamber was contaminated by absorption of salt water, 


whether the intrusive rocks were contaminated by en-


trapped salt water in the wall rocks diuring the process 


of emplacement, or whether the intrusive rocks absorbed 


soda from sea water after extrusion on th.e sea fl3or is 
speculative. 


A group of soda-rich, silicic rocks that may be re-
lated to a single intermittent or long-enduring magma - 


chamber is- an interesting feature in the West and East 
Shasta districts. The latter district includes the After-
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dred feet in width, and more than 100 feet in thickness 
to. small bodies having maximum cliiiensiOns of only a 
few feet. Most of the individual ore bodies that have 
been mifledi were several hundred feet wide and 20 to 
50 feet thick. Many ore bodies are discrete lenses in a 


broad mineralized zone, but at some mines an originally 
continuous ore body has been offset by postmineral 


faulting into separate blocks of ore ; these are mined 
separately and are namedi as indlvidlual ore bodies. 


HISTORY OF THE MINING DISTRICT 


Interest in the mineral possibilities of the Sha.sa 
was first aroused by the discovery of gold Jers in 


Clear Creek at a point about 8 miles southyst of the 


present city of Redding. Major P. B. Raing discov-
ered gold in Shasta County in MarclA848 following 
his visit to the newly discovered gold iocality at Sutter's 


Mill in El Doraclo County. Golcl , w'as minedi in Shasta 


Count a-ealy 49-j -m1rants traveling along 


the Lassen trail. Reading Springs, named Shasta in 
1850, was the terminal point of one of the western routes 
to California that skirted Mount Lassen. on the north 
and crossed the Sacramento River at a ford near Red-


clirir. Tim discovery of rich placer gold led to an influx 
The copper-zinc ore deposits of the West Shasta clis-


trict occur as massive pyrite bodies that contain chal-
copyrite and sphaierite, and some gold and silver. The 
most striking features of the ore bodies, which have a 


brassy metallic appearance, are the absence of mega-
scopic gangue minerals and the sharp boundlaries 
against barren or weakly pyritzedl wall rock. The in-
soluble material consists of quartz, sericite, clay min-
erals, and unIeplacedi rock, andl ranges in content from 
as little as 3.5 to as much as 35.5 percent, probably 
averaging about 15 percent. The massive sulfide ore is 
commonly separatedi from barien wall rock by a thin 
selvage of gouge; gradational contacts between ore and 


wall rock are rare. 
In a few areas, usually near or adjacent to bodies of 


massive pyritic ore, clialcopyrite occurs as veiniets audi 
clisseminatedi grains in the rock in sufficient quantity 
to be minable. Pyrite is subordinate to chalcopyrite 
in these areas, audi the ore consists predlominantly of 


quartz and chalcopyrite. 
Most of the ore bodies of the district are lenticular 


and flat lying and their greatest dhmenS1ons are in a 
horizontal plane; several are saucer shaped; one is 
domjcai; audi one is synclinal. Although steeply dip-
ping bodies are not characteristic of the district, they 
do occur at the 1-lornet mine at Iron Mountain, and at 


the Golinsky and Sutro mines. 
At the Iron Mountain mine the massive sulfidle ore 


bodlies, before postminerai faulting, rangedi in size from 
a maximum of about 4,500 feet in length, several hun-


thought, Bully 1-lili, and Rising Star mines about 14 
miles east of the mines in the West Shasta district. The 
rocks are the Balakiala rhyolite, the albit granite, the 


Bully I-Till rhyolite, and the associated sodic mafic rocks 


that occur in both districts. Igneous and sedimentary 
layered rocks formed in a geosynclinal environment 


that lasted from pre-Middle Devonian to Middi.e Juras-
sic time. The Baiaklai.a rhyolite is of Middle Devonian 
age arid the Bully I-Till rhyolite is of probable Triassic 
age yet the two rocks are essentially identical in appear-
ance and mineralogy. The albite granite was intruded 
in Late Jurassic or Early Cretaceous time. Probably a 
reiatonship is indicated here between a geosynclinal 
environment, soclic igneous rocks, and soclic emanations. 


Evidence may indicate a magma chamber of exceed-
ingly long duration that contained rocks of an unusual 


and distinctive type. The aibite granite may be an 
intrusion of the residual magma that remained aftef 
the extrusion of the Balakiala rhyoiiPBui1ifl 


rhyolite.


BASE-METAL DEPOSITS 


GENERAL FEATURES


of prospectors and miners soon after the discovery. 
The earliest settlement at that time was the town of 
Shasta, which is 3 miles west of Redidimg. 


As the interest was primarily in the rich dieposits of 


placer goici, little attention was paid by miners to cie-
posits of base metals that were found while prospecting 
for gold. Transportation difficidties andi the lack of 
treatment plants in the early clays of the district ruled 
out the mining of any minerals other than piecioiis 
metals. Copper ore in Shasta County was known at an 
early date, however, as Aubury (1902, p. 24) reports 


that Langley's State. Register for 1859 says, in part, 
regarding the copper resources of the state: 


The ore from the vicinity of the Pitt and McCloucl Rivers, 
Shasta County, is said to excell in richness the celebrated Ari-
zona mines, and to contain in addition a considerable quantity 


of gold. 


Copper mining along the foothill copper belt of Cali-


fornia was begun in 1860 and Aubury (1902, p. 25) 


reports: 


The copper excitement thus started quickly spread, and in a 
few months it filled the State. The period of 1862-63 was marked 
by a speculative mania, the organization of hundreds of copper 
mining companies, and the wildcat exploitation of slight surface 


prospects. 


In spite of the information on the presence of copper 


in Shasta County in Langley's early report, the copper 


mining boom of the 1860's did not result in the exploita-


tion of any copper mines in the West Shasta . district,


l 
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In 1893, but two years before the beginning of the career of the 
Mountain Copper Coml)anv, Copper was uot even meutioneci in a 
reviev of the rniiIeral resources of Shasta County in a local 


- paper. 


However, the enolmous gossan at the Iron Mountain 
mineattracted attentioi andi in the early pare of the 
sixties the mine was a.cqured by W Tilhiam Magee and 
held for 'tspossble future value a.s an iron ore. 


The cliso.very of silver ore in the gossan at Iron 
Mountain in 189 created a great deal of local excite-
ment. Aubury reports (1902, p. 36) 


This discovery was SOOn noised abroad and a characteristic 
stampede to the region ensueI: The popular effectis well shown 
in a news letter to the Mining and Scientific Press from a W'his-
keytown correspondent in June 1SSO. He writes in Part: "At 
this particular time, iii this imrt of Shasta County, the silver 
booni is up high, and such expressions as 'the most extensive 
and the richest silver ledge the world has ever seen' are fre-
quent. Some five or six miles from the ancient town of Shasta 
was known to ekist what was called Iron Mountain. Nothing 
was expected of it and no one prospected there. A curious ex-
pert came from the city and has been secretl y looking at its 
formations, assays have been made of his finds, and now the 
whole country is wild a lid claims are staked off for miles. A 
new silver belt has been discovered, tile assays of which go away 
up into the hundreds." 


A plant for extracting silver from the gossan at Iron 
Mountain was built in 1879 by James Sailee, William 
Magee, and Charles Camden, and some intermittent 
millIng was done in the silver-rich paits of the gossan 
from 1879 to 1895. The size and importance of the base-
metal ore deposits were first realized in 1895, when p105-
pecting was begun on the base-metal ores that had been 
found during the milling for silver. The Mountain 
Copper Co., Ltd. began mining copper ore in 1897; this 
operation revived prospecti 11 g for copper, and within 
the next decade most of the major mines in the West 
Shasta district had been discovered. 


Transportation of ore a].idl supplies has been a con-
siderable expense to the nines in the West Shasta ths-
trict because of the steep topography. The ores at Iron 
Mountain were first hauled to the main line of the 
Southern Pacific Railway by a branch-line railway that 
was completed in 1896. The branch line was a.banclonedl 


in 1922 and since that time the ore has been taken from 
the mine to the railway by an aerial tram. 


Tucker reports (1926, p. 153) 


The ore from the Keystone and Stowehl mines was trans-
ported by aerial train to bunkers at the Balakiala mine, then


by aei.ial train to Corani, from which Point it was hauled by 
train over tile Southern Pacific tracks to the smelter at Ken-
nett. Ore from the Sutro mine was trammed by mules to 
bunkers at the hvlammoth mine. The ore from the Manlilloth 
mine was drawn fioni mine chutes on the 500-foot level, into 
narrow-gauge railroad cars, and taken over a 2-mile electric 
railroad equipped with two 25-ton electric locomotives, six 25-
ton steel gondola cars, and nine 10-ton flat cars to ore bills with 
a capacity of 1000 tons. From these bins the ore was taken 
over an incline gravity railroad in skips to another set of bills. 
The gravity railroad has a length of 4,000 feet and a drop in this 
distance of 1,700 feet. The skips have a capacity of 20 tons 
of ore and travel at a speed of 2,000 feet a minute. From these 
lower bills the ore was taken to the si:nelter over a steam rail-
road Operated with three 40-ton locomotives and 22 standard 
steel railroad cars. The capacity of the transpoitation system 
is about 1,500 tons of ore per day. 


The first smelter in Shasta County was erected in 
1875 n tile East Shasta district. In the West Shasta 
district, tile smelter built by tile Mountain Copper Co., 
LtcL\bgajo1erations at tile town of Keswick On tile 
Sacramento River in 1896, andi at tile peak of its opera-
tions ill 1904 was treating 1,000 toiis of ore per day. 
The sulfur contej.it of tile Iron Mountain ore was first 


reduced by heap roasting in piles of ole that were scat-
teredi along tile railway audi fired by corciwood. As 
much as 350,000 tons of ore was burning at one time 
ill Ileaps, before charging into tile blast furnace. 


Sulfur was not recovered from tile oies of tile Iron 
Moun.tan mine ulItil about 1906. Inasmuch as tile 
market for sulfuric acidi was In tile Sail Francisco Bay 
area, the Keswick smelter was dismantled in 1906 andi 
moved to Martinez on the bay. 


A smelter for treating ores from the Balakla]a mine 
was buii.t in 1906 at Coram, Willcll is about 1 mile below 
Shasta Dam, but the smelter was dosed in 1911 and 
has been dllsmantied[. A smelter foi the ores miiied by 
the United States Smelting Refining and Mining Co. 
was built 1 1/2 miles from Keswick ll 1907. After 1919 
it was operated for only a short periodi during 1924, 
andi was dlsnl anti edi in 1925. 


Copper production wis at its height in the district 
from 1898 to 1919, andi except for a spurt in prodluction 


ditiring 1924, the production ha.s declined since 1919. 


Operations of some of the mines ln the West Silasta 
district ceasedi when there was still oie ill working faces, 


andi known oie reserves. Tile reasofi for this was that 


tile smelters along tile Sacramento River that tieated 


their ores were closed! by smoke-damage litigation, and 


in most cases, ole reserves were not sufficient to justify 
tile erection of a smelter at a new location. 


Zinc was recovered ill tile West Shasta district only 


at tile Mammoth and tile Troll Mountain mines. At tile 


I\'lamiirlotll mine, small bodies of iligh-grade zinc ole 


were nTlinedl separately front tile copper ore alldl seilt


although some copper ore was mined in the East Shasta 
district as early as 1865. Miners searchiig for gold 


made sporadic attempts to mine some of the outcrops of 
the base-metal ore bodies that were enriched in gold, 
but without much success, and Aubury (1902, p. 31) 
reports: 
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to a zinc refinery for treatment. The zinc in the massive 
sulfide ore that was mined for copper was not recovered. 
At Iron Mountain, although all the zinc contained in 


ores that were direct-smelted was lost, ore from the 
Mattie and the Richmond Extension ore bodies was 


•treated in a flotation plant that was erected in 942, 
and zinc and copper concentrates were recovered. 


PRODUCTION 


The Shasta copper-zinc district is preeminent in 


copper production in California, although the product 


tion in this district since the end of World War I has 
been small. The copper from the East and West Shasta 


districts accounts for 54 percent of the copper produced 


from California to 1946, and the West Shasta district 


accounts for the major part. Zinc production has been 
small, although if zinc had been recovered from all the 
ore that was direct-smeltedi for copper, thisiit 
would rank among the major zincp.rodi1ing districts 
of the State. The value of the ore as it was mined and 


treated in the early days of the district gives an errone-
ous impression of the present or future value of ore of 
this type in the Shasta distrit, as neither the zinc \nor 
the sulfur was recovered from most of the ore. Also, 
no attempt has been made to utilize iron in the residues 


that result from the removal of base metals and sulfur 
from the ore. Residues from similar ores in other coun-


tries are used as an iron ore. 


Table 5 gives the production of the West Shasta dis-
trict exceptfor the gold and silver that was produced 


from 1879 to 1897 from the gossa.n at Iron Mountain; 


no record of this gold and silver was found by the 


writers. 


The data in table 5 are from many sources, not all 


of which are in complete agreement, although checking


the figures from one source against those from another 
has shown that there is essential agreement in the figures 


for most of the mines: Most of the production data 


were obtained from private reports of R. T. Walker, the 
United States Smelting Refining and -Mining Co, the 


Coronado Copper & Zinc Co., the Mountain Copper Co., 


Ltd., and from W. A. Kerr. , More detailed inf9rmation 


on the source of the data is included in the description 
of each thine undei "Decription of deposits." 


No production is known from the Spread Eagle, 
Sugarloaf, Balaklala Angle Station, Great Verde, Crys-


tal, and King Copper prospects. 
The exploitation of lode-gold mines and of the lime-


stone resources of the district was stimulated by the 
operation of the smelters. The need for siliceous flux 


in the smelters aided lode-gold mining, (as quartz veins 


with a small amount of gold could be nñned at that time 
for the silica content as well as the gold. Quarries 


weiopened..hlthe.Bes.t011e of The Kennett to provide 


flux for the smelters. The 1-Jolt and Gregg quarry, 4 
miles from Kennett on the road to the Golinsky mine, 


supplied the Kennett and Keswick smelters, and lime 


was also burned for other commercial uses. The Ken-


nett limestone quarry was located half a mile northwest 
of the town of Kennett. An analysis of the lime in this 


quaiTy showed carbonate of lime 95.2, silica, 4.4, mag-


nesia 0.5 percent, and a trace of carbon (Irelan, 1888, 


p. 572). 
Logan (1947, p. 234) reports: 


Statistics beginning with 1896, credit [Shastal County with 
an output of 247,778 barrels of lime and 711,064 tons of lime-
stone. The larger part of both came from the Kennett lime-
stone tributary to Kennett, although quarries in the Hosselkus 
limestone were operated near Furnaceville and on the west side 


of Brock Mountain. 


TABLE 5.-Production and grade of ore of the West Shasta copper-Zinc district 
[Published with permission of the owners. For source of production data refer to "Description of deposits"] 


Mines


Ore Grade 


Kind (OuCe (Ouce (rt) (percent) (percent) (percent) (Percent) 


380,000 0.02 
.04


1.00 
1.00


2.00 
7.50


3.50 
I 2.0-5.0(?)


40.5 47.0 6.5 Iron Mountain: 
Richmond ore body (treated by flotation) Copper-zinc 
Old Mine ole body 1,608,000 


820,000 .001 .04 
.80


3.50 
.40 43.0 50.0 3.5 


HornetandRichmofld.00mplexoreb0die5 Pyritefcrsulfur-- 3,600,000 
2,638,000


.02 


.073 8.21 13.3 Do


Copper-------------
do---------------


Gossan
3,311,145 .038 2.24 


5.79
3.99 
2.40


14.20 
21.10


34.3 140.4 


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


------------
Copper------------


-------------------Zinc
Copper------------


84. 000 
1,200,000


.078 


.028 1.00 2.80


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


1.30(?) 31.5 1 35.2 .23.0 


No.8 (disseminated ore)--------------------


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


Balaklala do--------------- 283,889 .034 
.06


1.01 
2.70


2.92 
6.00


137.61 
18.00 .	 30.0 '35.0 15.0 


Mammoth--------------------------------------
Do-------------------------------------------


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


Keystone------------------------------------------- --------------do
do


121,802 
39.538 .03 1.09 3.05 


Shasta King----------------------------------------


Stowell---------------------------------------------- ---------------
35,307 
40,116


.08 


.032
6.40 
1.80 4.28 134.72


627. Sutro------------------------------------------------
------------------------------------------Early Bird


do---------------
do---------------


6,267 .134 4.61 3.57 18.90 23.6 130.7 
--------------------------------------------Golinsky do--------------


- . Mit,.


1 Not recovered.	
Assays are for 3,0Th tons mmeu oy uI,neu 


2 Assays are for 68,889 tons mined by United States Smelting, Refining, and Mm-	 ing Co. 


Ing Co.	
I Assay from 10 stope samples. 


3 Assay from 11 stope samples. 	 SiGn 
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CHARACTER AND DISTRIBUTION 


Most of the ore in the West Shasta district is the 
massive sulfide type. Minor varietal differences occur 
and some disseminated copper ore has been found, but 
the relatively small amounts of ore of other types only 


emphasize the predominance of the massive sulfide öre. 
The varietal types of ore, found either adjoining the 
characteristic massive sulfide ore, or a.s separate bodies, 
are: banded massive sulfide, ores that contain a high 


'-S. percentage of zinc, chalcopyrite ore that normally con-
"stains chalcopyrite and pyrite in equal aiñounts in a 


sifious matrix, and bodies of magnetite. To these 


migh' added some areas of heavily pyritized rock 
that coul \under some c,onclitions, be miiiecl for their 
sulfur content. 


'With few eeptions, during mining the distinction 
between ore and 5jaste in massive sulfide bodies was 
determined by the dôpper content. The ore waspt' 


most part treated by dic tig,aiTctThc., iron, 
and sulfur were lost. Massive pyrite that contained 
only small amounts of copper was considered waste at 


all the mines except Iron Mountain. Small bodies of 
high-giacle zinc ore were mined separately at the Mam-
moth mine, and zinc was recovered by flotatioi from the 
Richmond Extension ore body at Iron Mountain, but 
most of the zinc mined in this district was lost, although 
the content of zinc generally exceeds copper. An exact 
ratio between copper aiicl zinc in the ores of the district 
cannot be obtained because of the lack of assays on zinc 
at many of the mines. 


All the reliable data on zinc content of mined ore are 
listed in table 6. 


TABLE 6—Production and grade of copper and ziie ore from
five mines in West Shasta copper-zinc district 


[Sulfur was recovered only by the Mountain Copper Co., Ltd.] 


Grade 
Production line	 (short tons) Copper 	 Zinc 


	


(percent)	 (percent) 


Balaklala---------------------------------------1,200,000 	 2.8	 1.3 Golinsky------------------------------------------3,078 	 3.57	 8.9 Iron Mountain (Richmond ore body)-------------380,000 	 2.0	 3. 5 Keystone--------------------------------121,802	 6.0	 8.0 Mammoth-------------------------------------3,395,145 	 -	 3.95	 4.62 


The massive sulfide ore is well named; in many ore 
bodies sulfide minerals, principally pyrite, make up 90 
to 95 percent of the mass, and the ore has a biassy 
metallic appearance. In a few specimens grains of sul-


are too small to be distinguished megascopica.ily; 
in 'th - specimens clusters of coarse pyiite cubes as 
much as millimeters across are set in a matrix Of fine-
grained pyri has an average grain size of 0.5 


millimeter or less. Ii rences are so slight that speci-


mens from one iiine cannb distinguished from those


from another mine ; ores in the same mine vary as much 
in appearance as ores from different mines in the 
district. 


The massive sulfide ore is generally structureless. 
Minor color differences due to a greater or smaller con-
tent of chalcopyrite or sphalerite are seen locally. Parts 
of ore bodies that contain more than the normal amount 
of interstitial gangue minerals form irregular areas 
tha.t have indefinite boundaries. Some ore tends to be 


well jointed and breaks into blocks; nearby parts of 
the same ore body are very strong, and the ore breaks 
with an almost conchoidal fracture. In large bodies 
of massive pyrite, such as those at Iron Mountain, the 
walls and back in open stopes stand well if a screen of 
ore a few feet thick is left between the stope and the 
wall rock. Walls of waste rock will slough into the 
open stope if the ore is mined to the wall. 


At a few locations the massive pyrite is veined by 
eith'' iiaThpyrite, sphalerite, quartz, or calcite. The 
veins are small, rarely more than 1 inch thick, andi ale 
not common. 


Massive sulfide that contains small quantities of cop-
per and zinc occurs at many of the mines; it is valuable 
at present only for sulfur, which has been recovered 
from ore from the Iron Mountain mine. The massive 
sulfide that contains low-grade copper and zinc occurs 


as separate ore bodies and also in parts of ole bodies 
that contain higher grade copper and zinc. Large 
bodies of massive sulfide in the Iron Mountain, Mam-
moth, and Keystone mines contain low-grade copper 
and zinc. In some mines the upper or the lower part 
of a flat-lying ore body contained too little copper or 
zinc to mine for thee metals and was left in place. In 
other mines, or at a different locality in the same mine, 
irregular areas within one ore body may be lower in 
copper andi zinc than other areas. The range in 
grade is not great, and the appearance and character 
of the ore is the same. The contact is gradational be-
tween massive sulfidle that was considered "ore" and 


massive sulfide that was considered "waste," andi in 
these places the exploitation of a stope depended on the 
copper and zinc assays. All massive sulfide contains 


some copper andi zinc—the lowest-grade mass, the Hor-
net ore body at Iron Mountain, contains 0.5 to 1.0 per-


cent of copper. Content of copper and zihc as shown 
in assays is the only distinguishing feature between 


high-grade and low-grade copper and zinc ore bodies. 
Indistinctly banded to wel 1-banded massive sulfide 


ore occurs at a few places in some mines. The banding 


is caused by dark-gray parallel streaks of sphalerite, or 


more rarely by streaks of chalcopyrite. The streaks 


range from a few millimeters to 1 centimeter in width 


and have hazy, indefinite boundaries; they generally
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parallel the foliation in the wail rocks, according to
rock, do not have sharp boundaries, and the pyrite is 


The	 thus far exposed in the 
observers who have seen this type of ore in underground 
exposures in the district (Walker, B. T., Bagiey T. P.,


coarser grained.	 pyrite
S 


Sigar1oaf prospect east of Iron Mountain is of this type. 	 S 


and Hunt, R. N., oral communication ; 1-lershey, 0. HI., Similar deposits occur in the district ; some are separate 


private report for the Mountain CopperCo., Ltd.) . Ex- bodies, but others form bands adjacent to or near bodies 


amples of banding due to alternate layers of coarse and of massive sulfide.	 Deposits of disseminated pyrite con-


fine pyrite, similar to that described by Brownell aid tam	 50 to 70 percent of pyrite, commonly as separate 


Kinkel ( 1935, p . 277 ) , were seen at Iron Mountain, but euhedral crysta' S ( cubes ) in a matri x that is composed 
Such bodies rarely 


they are uot common. Ptygmatic folding in baided ore, 
• as that described by Gavelin in the ores of the such


almost entirely of secondary quartz. 
have sharp walls, and they fade out into weakly pyri-	 , - 


Malinas district (Gavelin, 1939, p. 141) has not been
tized rocks and may contain much unrepl.aced rock ma7 


terial.	 Little copper and no zinc accompanies this tIe 
observed here. 


Sinall areas of high-grade zinc ore occur at the Iron
of ore, and the few assays that are available 1i1tticate 


Mountain mine ; the Richmond Extension ore body con- that they contain no gold or silver. 	 No grittion be-


tamed sufficient zinc in veinl.ets and in grains interstitial
'the tween the normal massive sulfide ore an	 pyrite-


to pyrite to justify making a zinc concentrate by iota- quartz rock has been seen in any of the 	 ines, except at 


tion. Massive sulfide that conkains a high percentage of the ends of some ore bodies. 


zinc occurs maml.y in the Mammoth mine it is coarser ,	 - S STRUCTURAL F4T1TRES	 '	 S 


S 


grained than most massive sulfide, and is'f6I1nd as small BODIES 
isolated ore bodies for the most part, rather than as Iii the major mines in the district the ore zone clips 
zinc-rich parts of the main ore bodies as	 t the Iron gently or is flat lying ; within the zone, most of the 
Mountain mine. IHigh-gracle zinc ore bodies were mined ijiclividual ore bodies are flat lying. 	 The length and	 S 


at the Mammoth mine. Although they have the mega- width are commonly 2-10 or more times greater than 
scopc appearance of a massive sulfide ore, the perceit the thickness.	 Most of the ore bodies occur as pods, 	


S 


of insoluble matelial was 35.5 before and 16.8 after lenses, pancake-, kidney- or cigar-shaped forms, al-
sorting.4 though a few small ones have irregular shapes. 	 Many 


Ore that consists of chalcopyrite and pyrite as vein- are bent or warped.	 The Iron Mountain ore body,	
S 


lets and disseminations in schistoserock occurs in quaSn- \vhicli has a lenticular vertical cross section in the cen-
tity at the Iron Mountain mine, and is described in cle- tral l)art, is also synclinal ; the Balaklala and Shasta 
tail in the description of that mine. 	 The ore conslsts King ore bodies are lenticulaSr in vertical cross section 
of chaicopyrite stringers and veinlets, largely parallel but are saucer- or basin-shaped forms. 	 The ore zone at 
to the foliation, and of disseminated grains of chalcopy- the Mammoth mine occurs along the crest of a broad 
rite in siliceous foliated rhyolite. 	 The l)Yrlte content elongate arch, and is thickest along the crest.	 The small 
generally equals chaSlcopyrite and occurs as discrete Mattie ore body at Iron Mountain has a flat-lying cigar-
grains. The body of disseminated ore is separated from s]aied form.	 The Early Bird ore body also is liorizon-
the nearby massive sulfide ore bodies by barren rock; tal, but has a lenticular and	 1i part synclinal vertical 


there is no gradation between the two types at the Iron cross section.	 The only lenticulaSr ore body that has a 


Mountajn mine. steep plunge is in the Golinsky mine. 
The only other known occurrence of disseminated Where primary rock structures can be determined, 


copper ore in the district is at the Balaklala mme. 	 At the flat-lying or gently clipping ore zones generally fol-


this mine, the disseminated copper ore lies below the low primary structures in the enclosing rocks, such as 


massive sulfide body and is in contact with it. 	 Veins contacts between flows, but the location of some of the 
and stringers of chaSlcopyrite in siliceous rhyolite par- smaller, steeply dipping ore bodies is probably con-


allel the contact of the massive sulfide body.	 The ton- trofled by a steep foliation. 
nage of disseminated or vein chal.copyrite ore at the Metallization, which consists chiefly of pyritization, 


Balakl.ala mine is small. is widespread in the district. 	 Bodies of partly pyritizeci 


Deposits of disseminated pyrite, although not 110W rock cover an area of several square miles; most of the 
commercial, under some conditions could be a source rock contains some pyrite.	 Massive sulfide ort1es 


of sulfur. These deposits differ from the massive sulfide occur as sharply bounded discrete bodiesJ.a-che broad 
ore in that they contain much gangue and unreplacecl zone of pyritiza5tion or ore zone.	 Thi-no correlation


in many instances between tlj"ainount of scattered 
'Data furnished by the United States Smelting Refining and pyrite in the broad zone of. ritization and the location 


Mining Co. 
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of bodies of massive sulfide ore, and there is normally no 
gradation between 1)Yritized rock and massive sulfide. 


The distribution of the ore bodies, pyritized rock and 
l3T dlrot1e1.ffia1 alteration is shown on Plate 4. No pat-
tern in the lateral distribution of mines is shown on the 


map, but this lack of Pattern is somewhat deceptive, as 
described under "Summary of base-metal ore controls." 
The vertical location of the ore zone is controlled by the 
stratigraphy in the Balakiala rhyolite. Ore bodies have 
been dliScovered, with a few exceptions, only where the 
favorabie zone has been exposed along the walls of can-


and has not been removed by erosion. 


TYPES 'OF CONTACTS BETWEEN ORE AND WALL ROCKS 


The con is sharp at most places between massive 
sulfide bodies fkat normally contain less than 10 percent 
of gangue mine is and wall rock that normally con-
tairis less than 10 eint of pyrite, or no pyrite at all. 
There are no frozen couitactsbe.tween massive sulfide 
and wall rock. The contact between massive sulfide and 
wail rock is generally marked by a gouge of white clay 
that ranges from a thin film to a zone several feet in 
thickness. The rock near most contacts is hdrother-
mally altered and foliated; there is normall.y a gradation 
between gouge and foliated wall rock, and at some 
places the foliated wal.i rock grades within a few feet 
to nonfoliated wail rock. In this type, the massive sul-
fide ends abruptly against gouge; the sulfide has a 


smooth wall, but shows slickensides or other evidence 
of movement at only a few places. No change in the 
appearance of the massive sulfide near contacts is ap-
parent. Relict quartz phenocrysts from the rhyolite 
can be found in the foliated rock and at a few places 


they have been fouiicl in the white clay gouge. 


Although many ore bodlies have blunt, rounded ends 


and a sharp contact with barren wall rock a few have 
gradational contacts between the massive sulfide and 


wail rock. At the Shasta King mine, for example, mas-


sive sulfide grades to pyritizeci rock along the ends of 


the ore body. The sulfides at these places replaced foli-


ated rocks preferentially along the foliation. At Iron 


Mountain a few contacts were seen in which the foliated 


/ wall rock contained streaks of disseminated pyrite cubes 


I parallel to the foliation and to the massive sulfide. In 
J ,-	 / this example, and as mentioned abOve, there is evidence 


Jthat the foliation was presuifide in age. 


At a few localities foliated rock adjoining the mas-(1 
sive sulfide may contain irregular bodies of pyrite a 
few inches to a few feet long, which have hazy, grada-


tional boundaries. A main gouge is always present at 


the outer edge of this pyritized zone; such contacts 


indicate incomplete replacement along a gouge.


RELATIONSHIP OF ORE BODIES TO STRUCTURES IN 
THE HOST ROCK


RELATIONSHIP TO STRATIGRAPHY 


The minable ole bodies that have thus far been foundi 
are at the same general stratigraphic zone in the Balak-
la]a i'hyolite throughout the. district, and even where no 
ore bodies occur, the rocks at this zone-aie. more o r Jess 


)yritized. The favorable stiatigraphic zone is the 
group of flows andi pyroclastic rocks that underlie the 
base of the coarse-phenoci.yst rhyolite in the central 
part of the district, or below the tufF beds that are the 
Stratigraphic equivalent of the coarse-phenocryst rhyo-
lite in the outer parts of the district. Ore occurs 
tluough a stratigraphic thickness of 600 feet at Iron 
Mountain, and the ore zone may locally have a greater 
thickness. In terms of the three units of the Balakiala 
rliyolite, as described in dietail under "Bal.aklaia rhyo-
'iit the ore zone is along the upper part of the middle 
unit. ilf—the types of rock associated with the 
ore bodies are included in the descriptions of the 
lndividlual mines. 


The upper part of the mididie unit of the Balakiala 
rhyolite is called the favorable zone, or the ore zone, as 
it contains all the known ore bodlies in the mineral belt. 
It is composed of a group of discontinuous flows, and 
of lenticular beds of coarse andi fine pyroclasti.c ma-
terial; more of the beddledl, water-deposited tuff andi 


volcanic conglomerate is piesent in this zone than in 
any other zone in the BalakI ala. The heterogeneous 
nature of this materia.1 in akes the detailed stratgraph y 
at each mine unique, yet it is possible to locate the ore 
zone with a fair degree of certainty because, this heter-
ogeneous group is capped by a recognizable unit 
throughout the district. Thus at th.e Iron Mountain 
mine, although the coarse-phenocryst rhyolite flow was 
either eroded or did not extend as far south as Iron 
Mountain, the lithology of the tuff beds above the ore 
zone is characteristic of the tuff beds that are the strati-
graphic equivalent of the transition zone at the base of 
the upper unit of the Balakla.la, and the rocks in which 


the ore occurs are lithologicaily characteristic of the 
middle unit of the Balakiala. Similarly, the tuff beds 
that overlie the Stowell andi Keystone mines and the 


Spread Eagle prospect are characteristic of the material 
that occurs either as the stratigraphic extension of the 
coarse-phenocryst rhyolite or of the material that forms 
a transition zone immedhately below this rhyolite of the 
uper unit. 


In the Baiakla.ia., Mammoth, and Sutro mines, the 


ore bodies lie in the middle unit of the Baiaklaia rhyo-


lite immediately below the coarse-phenocryst rhyolite, 


but the Sha.sta King ore body is lower in the middle 


unit, probably several hundred feet below the base of
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the upper unit, which is eroded from above the Shasta 
King. The ore body at the Golinsky mine is also prob-
ably several hundred feet below the base of the upper 


unit, although the relationship at this mine is not as 


clear as at the other mines. 
The thickness and types of flows, and the amount 


and type of pyroclastic material varies widely in the 


middle unit, and this unit cannot be used alone as a 
horizon marker. It is necessary to use a combination of 
the lithologic types characteristic of the upper unit, 
and the widespread nonporphyritic flows of the lower 


unit, as well as medium-phenocryst flows and tuff beds 
of the middle unit, to determine the stratigraphic posi-


tion of the ore zone at any one locality. 
Pyritization in the ore zone is more widespread than 


the position and the extent of the known ore bodies on 
plate 4 would indicate. Many drill holes in the cen-
tral part of the district have cut through the cors--
phenocryst rhyolite and into the upper-pCTThe mid-
dle unit. Most of the holes drilled between known ore 
bodies encountered pyritized rock at the stratigraphic 
position of the ore zone; they show that the pyritized 
zone is continuous although massive sulfide ore is in 


discrete bodies. 
At some places the character of the rock that was 


replaced by ore can be determined; the favored host 
rock for ore bodies appears to be a porphyritic rhyolitic 
flow that contains 2- to 3-millimeter quartz phenocrysts. 
In most ore bodies this rock was unsheared at the time 
of replacement, and commonly the ore-bearing flow is 
overlain by thinly bedded tuff or fine pyroclastic ma-


terial. This is particularly well shown at the Shasta 
King mine, in the glory hole at the Balakiala mine, and 


at the Mammoth mine. 


RELATIONSHIP TO FOLDS AND FOLIATION


mapped, it was possible to relate the location of ore o 


the location of folds. 
Examples of ore bodies in synclines or basin-shaped 


warps are the Richmond ore body of the Iron Mountain 


mine and the Balaklala, Shasta King, and probably the 
Early Bird mines; in these mines the plunge of the folds 


is gentle. The general .ore zone at the Mammoth mine 
is on a broad arch or dome-shaped structure, and some 
individual ore bodies within thiszone are on minor arch 
structures. At many places in the district pyritization 


favors the crests of small folds, or is concentrated unde - 


flat rolls in the dip. The Sutro, Keystone, and Sto,w€il-


mines and the Old Mine ore body of the Iron MqIhtain 
mine are probably on the flanks of broad fold,.lthough 


the folds at these mines could not be ma1'ed in detail 


except at Iron Mountain. 
The rhyolitic rocks in the mineral b are only locally 


strongly foliated probably becaus,the folds are broad, 
but develop in flexural-


slip folding, both bedding-plane foliation and fracture 
cleavage, have had a considerable effect on ground prep-


aration before ore deposition. 
Flexural-slip folding, in which movement along bed-


ding planes is concentrated in the incompetent layers, 
is found locally in the West Shasta district. The platy 
minerals that are formed in these layers are oriented 


parallel to bedding (Knopf and Ingerson, 1938, p. 159-


161; Swanson, 1941, p. 1256). This bedding-plane folia-


tion is concentrated along layers of bedded pyroclastic 
material, and appears to be as strongly dlevelopect on tue 
axes as on the flanks of folds, suggesting some slippage 
parallel to fold axes. This type of foliation is most 
common where bedded material between flows is a few 
inches to a few feet thick; where the bedded material is 
thicker, foliation is commonly limited to a zone at the 


ton or bottom of the bed.


-I 


.,J I 


V 


Individual ore bodies, as well as broad pyritized zones 
that contain several ore bodies, tend to be concentrated 
on or near the axes of folds. Although synclinal and 
basin-shaped ore bodies predominate, ore bodies were 
formed both in anticlines and in synclines, but some 


occur on the flanks of folds. At a few mines the pri-
mary layering of the host rock is not sufficiently ap-
parent to allow the mapping of detailedi structures, and 
the relationship between primary structures aicl the 


location of ore is not known. 
Bedding is well developed in some types of volcanic 


material in the West Shasta district, but is lacking in 
others. Where bedded pyroclastic rocks are present, 
the large and small folds and warps in the rocks can be 
recognized, but in parts of the area only the broad 
structures such as can be interpreted on the ba.sis of 
large units are decipherable. At the mines where 
bedded material is present or flow contacts can be


Poorly developed to well-developed fracture cleavage 
in competent layers occurs in conjunction with bedding-
plane foliation. Fracture cleavage as here used follows 


the usage of Leith (1923, p. 148-150) and Balk (1936, 


p. 706); the cleavage ranges from slightly more than 
subparaflel jointing to foliated rocks with reorientation 


of minerals along cleavage planes. The common type of 
fracture cleavage in the district has the appearance of 
closely spaced sheeting in which the rock is divided into 


lenticies of unaltered rock separated by seams of oriented \ 


sericite. The cleavage planes are spaced a few mull-


meters to 4 centimeters apart. In a few areas the planes 


of sheeting on which sericite has formed are so c1osly 


spaced that the rock has the appearance of a sericite 


schist, although in thin section the distinction between 


sericite seams and rock that has not been recrystallized 


is sharp.







EXPLANATION 


0
Massive coarse-phenocryst rhyolite; 


I, tuft and volcanic breccia 


L 
Medium-phenocryst rhyolite and 


flonporphyritic rhyolite flows; 
t, tuff and volcanic breccia 


Ore zone 


Fracture cleavage 


Foliation parallel
to bedding 


FIG U1U 38 —Diagrammatic drawing showing the relationship between bedding-plane foliation fracture cleavage, and pyritized zones at the 
Mammoth mine.
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Fracture cleavage is found at many places in the 
district, but is not widespread in the sense that it is 
continuous. The characteristic feature of this type of 
foliation is the range in intensity of sheeting in short 


distances and the lack of continuity either along or 
across the strike. The lack of continuity may be more 


apparent than real, as the bodies of sheeted rock have 
a plunging linear element. Sheeting may occur in one 


flow along a fold axis but not in the overlying or under-
lying flows because of a difference in competence. In 
plunging folds the body of sheeted rock would appear 
asLan irregular area in a horizontal plane. The fracture 
cleavit&e is steep, and although it tends to have a re-


gional intation and is related to folding, it is not 
axial plane"èleavage. 


During the plding steep fracture cleavage formed in 
parts of the 1oer and middle units of the Balaklala 
rhyolite, particulaily along axes of folds, but cleavage 
is rare in, the upper uni'texcept in the thin, outer e'dges 
of the coarse-phenocryst rhyolite dome. Locally it is 
well developed in the flows underlying the upper unit, 
particularly in flows capped by fairly continuous beds 
of pyroclastic material. The coarse-phenocryst rhyo-
lite is the most competent rock in the Balakiala, but 
the nonporphyritic rhyolite of the lower unit and the 


medium-phenocryst rhyolite of the middle unit are also 
competent except where they contain layers of bedded


pyroclastic material. Bedding-plane movement accom-


panied by foliation was concentrated in the layers of 
bedded pyroclastic material in the upper part of the 


middle unit where these beds are most common (fig. 38). 
The intersection of steep fracture cleavage and flat 


foliation controlled by bedding is one of the principal 
factors that localized the ore on folds, because a zone of 
rock with steep fractures was formed along the crest of 
a fold or dome under a relatively impervious cover 
formed by beds with flat foliation. 


RELATIONSHIp TO FAULTS 


Piemineral and postmineral faults are present in the 
district. Most of the ore bodies are localized near major 
faults or shear zones that trend about N. 70° E., but are 
not necessarily adjacent to them. In a few places it is 
evident that these premineral faults were feeder chan-
.e1s for mineral-bearing solutions. 


InMuntain, the Camden-Sugarloaf fault is 
piemineral, and may have been a channel for the min-
eral-bearing solutions that formed the main ore bodies 


as well as the areas of pyritized and altered rock that 
are present along the fault southwest and northeast of 
the main ore bodies. Similarly, the ore bodies at the 


Balakiala mine are localized near the Balakiala fault, 


and at the Mammoth mine they are localized near the 
California fault.
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1)ercent insoluble material, the highest of any of the 
maSsjve sulfide ores, but this includled barren rock as 


the ore after sorting contained only 16.8 percent 


i nsolubie. 
Two small bodies of iron oxides that contain magne-


tite, hematite, and limonite aie in the Iron Mountain 
area. These are replacement bodies of iron oxides that 


are separated from the massive pyritic ore by porphyrit-
ic rhyoite, andi their genetic relationship to the massive 
sulfide deposits is not known. Specimens of magnetite 
foundl on the clump at the Spreadi Eagle mine, indicatw 


that bodies of magnetite ale present in the mine. 
netite also occurs as tiny grains in a few specii$s of 


massive sulfide ore, but it is not common. 
Scheelite is not known in the massive sultfi'de deposits. 


However some of the biotite-quartz dl rite in Clear 


Creek in the Igo quadrangle has thin ,9atings of schee-


lite along fractures. 
he minera•IogiQ tu.dyof-4he West Shasta copper-


zinc district is incomplete. The Iron Mountain mine 
was the only operating mine in the district dluling the 


period of investigation from November 1945 to June 


1952, although many of the workings in oie at the 


Shasta King and Early Bird mines were accessible. 


Specimens of sphaierite from the Yolo zinc ore body of 
the Mammoth mine were studied from the Llndlgren col-
lection, which was kindly loanedl to the writers by Prof. 
Robert R. Shrock of Massachusetts Institute of Tech-
nology. Other specimens of zinc-rich ole from the 


Mammoth mine were studlied from the Grotefend col-
lection, which is on display at the California Division of 


Mines office in Bedding, Calif. Some specimens of zinc-
rich ore collected along the tramline near the Stowell 
mine were studied, together with specimells of pyritic 
ore from mine dumps. The supergene-eniiched oie was 


not observed undergI'oundl, andi only a few specimens 
were available for examination from the Old Min ore 


The mineralooy of the hypooene sulfide ole bodies in body at the lion Mountain mine. 


the West Shasta distiict is not complex. The ore bodies	
The list of minerals ii the West Shasta coppei-zinc 


are massive sulfide that contains mainly pyrite, chal- district is tabulated below. 


copyrlte, and sphalente, and minor amounts of magne-
tite, gahena, tetrah eclrite, audi pyrrh otsite. Gangue 
minerals are quartz, sericite, chlorite, calcite, baiite, and 
zoisite. The sulfide ores contain small amounts of gold 
and silver, but no silver minerai.s oi gold were recog-
mzedl. Sulfide minerals constitute from a minimum of 


about 65 to a maximum of about 98 percent of the 


massive sulfide oie. Assays of samples from 1,400 feet 
of dlIill core of massive sulfide ore from the 1-lornet oie 


bodly at tile lion Mountain mine averaged 2.68 percent 


silica, andl the average of 3,600,000 tons mined from this 


oie body wisis only 3.5 peicent insoiulie material. Tile 
zinc ole mined at the Mammoth mine avelagedi 35.5 


Premineral and postminerai faults can be distin-
guished, even though in most examples postmineral 
movement has occurred along a fault that was originally 
piemineral in age. Evidence that a fault is premineral 
in age is shown by pyritized and hydrothermally altered 
rock along the walls, or centers of metallizati9n at 


several points along the fault. Ore bodies that form 


along a fai1t and terminate abruptly against it with no 
evidence of being cut off, also indicate that the fault 
guided solution travel. Contacts of ore bodies that 
show banding parallel to shear zones, consisting of al-


ternating bands of pyritizecl and barrn rock, are inter-
preted as incomplete replacements of sheared iock along 


the fault. 
Postmineral faults, many of which contain several 


feet of gouge, offset ore bodies from a few inches to as 
much as 300 feet. Few ore bodies in the district still 


retain their original form; most are c j.dle.d_1 QSt-
mineral faults into separate blocks of ore that were 
mined individually. Thus at Iron Mountain, the Old 
Mine, Brick Flat, Richmond, and the Hornet ore bodies, 
each of which is offset several hundred feet from the 
other by faults, were originally parts of one continuous 
body of ore.. The Balakiala, Shasta King, and Early 
Bird ore bodies are cut by faults that offset the original 


ore bodies into separate blocks. Many postminerai 
faults in massive sulfide, with a displacement from a 
few inches to a few tens of feet, are seen in underground 
workings. Along these faults the face of the sulfide 
body has a striated brassy mirrorlike slickensideci sur-


face; on other postmineiai faults a gouge is pieseit. 
This gouge consists of crushed sulfide minerals and 


small rounded slickensideci fragments of ore in a clay-
like matrix that is colored dark gray by the crushed 


sulficles.
1VIINERALOGIC DESCRIPTION 


GENERAL FEATURES


(1 


I 
)11ineiais 't'i, 1lest Shasta COj)flCV-ZIflC distrwt 


Flypogene minerals 
Ore minerals 


Chalcopyrite_'-------- CuFeS2 
Galena--------------PbS 
Gold----------------Au 
Greeriockite( ?)------CdS 
Hematite------------Fe20, 
Ilinenite------------- FeTiO, 
Magnetite-----------Fe304 
Pyrite--------------- FeS2 
Pyrrliotite----------- Fe1_S 
Scheeli.te------------CaWO4 
Silver---------------Ag 
Sphalerite-----------ZnS
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llIinc,als in 1i Test S1 1l(1sI;a copper-zinc distrjt—Con. 
Hypogene mine 1ais—Continuecl 


Ore iii inerals-_–Contjn ned 
Talc---------------- H2Mg4 ( SiOH2 O (?) 
Tennantite- --------- 5CU2S 2(CuFe)S 2As2S3 
Tetrahedrite--------- 5Cu2S (CuFe)52:Sh2S3 


Gangue minerals: 
Barite---------------Ba504 
Calcite--------------CaCO3 
Chlorite-------------(Mg,Fe)5(A1,Fe)2Si3o10(OH) 
Quartz--------------Si02 
Sericite and hydro-


mica--------------KALSi3O10(OJT)2 
Zoisite--------------Ca2AT3(5104)3(OH) 


Supergee nuineials: 
Oxidz)ne: 


AritJeite------------Cu3(OH)4SO4 
Azurit --------------Cu3(CO3)2(OH). 
Chalcanthite--------- CuSo 4 5H20 
Copper_1- ----------Cu 
Cuprite--------------CuO 
Copiapite( ?)---------Basic ferric sulfate. 
Goslaiite------------ ZnSO4 71L0 
Li monite------------Hydrous iron oxides. 
Maghemite----------Fe2O3 
Malachite-----------Cu(OH)2•CUCO3 
Melanterite---------- FeSo47HO 
Silver---------------Ag 
Smithsoruite ( ?)------ZnCO3 
Sulfur---------------s 
Wad----------------Flydrous manganese oxide. 


Sulfide zone 
Chalcocjte-----------Cu2S 
Covelilte------------CuS 


HYPOGENE MINERALS


ORE MINERALS 


Chaleopy'rite, CuFeS9.—Ch aicopyrite is Present in all 
the massive sulfide deposits in the district, in the dis-
seminated copper deposits of the No. 8 mine and the 
adjoining Confidence- Complex ore bodies at Iron Moun-
tam, and in the disseminated ore at the Balaki ala mine. 
It also occurs in minor quantities in the gold-quartz 
veins in the district. In many of the low-grade pyritic 
depos.ts, such as the Hornet ore body which averaged 


only 0.40 peicent copper, chaicopyrite cannot be detected 
(xcept under a mlcroscope. It commonly occurs, along 


with a little sphaierite and gangue minerals, as a thin 
network 0.2 to 0.3 millimeter thick surrounding grains 


of pyrite and through fractures in pyrite. In massive 
sulfide ore, the chalcopyrite has little corrosive effect 
upon pyrte, and mainly replaced a thin selvage of 
gangue minerals between pyrite grains, or forms poorly 


defined streaks, irregular patches, or veinlets a few 
inches thick in massive pyrite. 


All the zinc ore contains some chaicopyrite, either as 


minute giobuies of chalcopyrite, which are unevenly clis-


tributed through the sphaierite and which may have


formed by urimixing during cooling (Buerger, 1934, p. 
525-530), or as streaks or irregular masses in massive 
spi il eiite. In places the chalcopyrite occu is as i rregu -
lar, worm-sliapedi inclusions that form a pseudloeutectic 
texture. 


Some chaicopyrite was observed in the goidl-quartz 
veijis in the Igo area, in the Igo quadrangle; in the 
Old Diggings dhstrict, in the Shasta Dam quadrangle; 
and at the IJncl.e Sam mine, in the central part of the 


dstrict. Quartz-chalcopyrite veins occur in the No. 8 
mine and the Confidence-Complex workings at the Iron 
Mountain mine. 


Galena, PbS.—Gaiena was observed only in specimens 
from the zinc-rich Yoi.o ore body at the Mammoth mine, 


and in the zinc-rich parts of pyritic ore bodlies, at the 
Iron Mountain, Stowell, Sutro, Golinsky, and Shasta 
King mines; it is always associated! with sphaierite. 
Ga-1en&_ooeiirs. as irregular grains 0.1 to 0.2 millimeter 
in diameter in gangue minerals in sphalerite, along con-
tacts between gangue andi spha].erite, and as inclusions 
in sPhaierlte. Figure 39 is a polished section of zinc-
rich ole from the Mammoth mine, which contains gal ena 
(g) that appeals to be corroding sphalerite (s). 


Gold, Au.—Go].dl occurs in smai.1 amounts in massive 
sulfide deposits in the West Shasta copper-zinc district; 
it also occurs in gold-quartz veins in the Uncle Sam and! 


Clipper mmes in the central. part of the base-metal dlis-


trict and in many quartz veins of the district, although 


Pie uiu ::O —pIiotomicrogiap}i of ole front the Mammoth mine. Galena 
( g ) appears to Corrode sphalerite (s) . A few grains of pyrite (p) 
quartz (dark gray), and chalcopyrite (a). X 50.







sulfide ore. Other occurrences are at the Spread Eagle 
mine, where magnetite was found on a dump, and as 
minute black grains, that megascopically, are visible 


disseminated tluough some of the high-grade chalcopy-


rite-pyrite ore from the Clark ore body of the Mammoth 
mine. Under the microscope magnetite is seen to be dis-


semiflatedl through gangue that is interstitial to pyrite. 


Pyrite, FeS2 .—Pyrite is the predominant mineral in 


the massive sulfide deposits. The pyrite ranges in con-
tent from about 96 percent in the Hornet ore body of ,-
the Iron Mountain mine to less than 10 percent in th/ 
zinc ore bodies of the Mammoth mine. It is disseifli-
natedi through much of the Balaklala rhyolite in 


amounts about as much as 15 percent by wight, par-


ticularly where the rhyolite is hydrotherplally altered. 
Pyrite is also widely disseminated in afl the pre-Creta-
ceous rocks, although it is rarely present in the Shasta 


Bally batholith. 
Mega.scopically, massive pyritic ore looks very fine 


grained, but it contains a few disseminated 1- to - 
millimeter euhedral pyrite cubes or, less commonly, 
pyritohedrons, and some irregular clumps of more 
coarsely crystalline pyrite averagi1g as much as 2 milli-


meters in gram. size. 
Uuder tile microscope the pyrite is seen to be in 


euhedral, subhedral, and fractured grains about 0.1 


to 0.4 millimeter in diameter separated by a thin net-


work, from 0.05 to 0.5 millimeter thick, of chalcopyrite, 


some sphalerite, and quartz and rock gangue (figs. 40 


FIGURE 40._Photom,icrogt'al)h of ore froii the Gofliìsky iiine. Pyrite 
(V ) with iiiinor ClIalCop3rite (c) aid civaitz and rock gangile (dark 


gray), X 50.
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it is rare in veins in the biotite-quartz . cliOrite. Placer 


gold has been mined from most of the stream gravels 


and from a few areas in the gravel of the Red Bluff• 


formation. 
Gold in recoverable amounts occurs in most of the 


massive sulfide deposits and in gossan derived from 


these deposits, but no gold was found in the polished 


sections studied. 
Greenockite ( ? ) , OdS.—No cadmium minerals were 


definitely recognized in the massive sulfide ore, although 


in one specimen of zinc-rich ore from the Mammoth 
mine, thin films of a yellow, transparent mineral be-
tween a limonite coating and massive sulfide may be 


greenockite. Cadmium was recovered during 1917-18 
from the ores of the Mammoth mine. Spectrographic 
analyses of massive sulfide ore from the Mammoth, 
Early Bird, Balaklala, and Iron Mountain mines were 


made by the Geological Survey. A 
rich ore from the Mammoth mine ontainedl 0.1 to 1 
peicet cadmiuiii, and a speciie1 of massive pyritic ore 
from the Balaklala mine containd 0.01 to 0.1 percent 


cadmium. The other samples all had less than the 


threshold value of 0.01 percent of cadmium. 
Hamilton (1922, p. 241) , reporting on the Mammoth 


mine, says : 


Cadmium there occurs lI nt the Mammoth mine] associated with 
zinc sulfide, sphalerite, probably as the sulfide greenockite. 


Eakie (1923, p. 47) states: 


Cadmium as greenockite occurs in the copper-zinc ores of 
[Shasta] County and the Mammoth Copper Company recovers 
it in their electrolytic zinc plant. 


Murdock and \Tebb ( 1948, p. 164) report: 


Several thousand pounds of cadmium were produced [1917-18] 
at the Mammoth Copper Company plant, presumably from 
cadmium in the sphalerite. This may in part be as greenockite 
associated with the sphalerite 


Hematite, Fe2 0 .—Specular hematite, which is 


strongly anisotropic from colorless to brownish-purple, 


makes up about 10 percent of the two small magnetite 
bodies at Iron Mountain. This mineral has a radial, 


platy structure, the plates of which are 0.5 to 1 milli-
meter long. No hematite was observed in primary mas-


sive sulfide ore. 


Ilmenite, FeTiO 3 .—Ilmenite was not observed in any 


of the massive sulfide deposits, but it occurs in small 


quantities in the two magnetite bodies at Iron Mountain 


as tiny irregular plates intergrown with magnetite. A 


saml)le of the magnetite contained 0.25 perceit titanium 


oxide. 
Magnetite, Fe 3 0 4 .—Magnetite occurs at Iron Moun-


tam as two lenses several hundred feet bug that lie 


along the sidle of, but not in contact with, the massive







and 41). In places pyiite forms a granular aggregat.e 
without the thin network of gangue and chaicopyrite. 


The pyrite that is disseminated throughout much of 
the Balakiala rhyolite is much coarser graineci than that 
in the massive sulfide ore. Individual grains are gen-


erally 1 to 2 millimeters in diameter but a few cubes are 
as much as 1 centimeter. This more coarsely crystalline 
pyrite commonly occurs a.s euhedral cubes or less com-
monly as pyritohedrons. 


Pyrrhotite, Fe1_S.—Pyrrhotite was observed in only 
one polished section of a high-grade chaicopyrite ore 
from the Iron Mountain mine. This polished section 
contains massive pyrrhotite surrounding pyrite. 


Scheeli4, CaTVO 4 .—Thin films of scheelite are pres-
ent in biotite-quartz cliorite along Clear Creek in the 


Igo quadrangle. o scheelite was observed in any of 
the massive sulfide deposits. 


Silver, Ag.—No silver minerals have been seen in any 
massive sulfide deposits, although silver has been re-
covered from the ore. The Old Mine ore body at Iron 
Mountain averaged 1.0 ounce of silver per ton. Copper 


ore produced from the Mammoth mine averaged 2.24 
ounces of silver, and the zinc ore averaged 5.79 ounces 
of silver per ton. Tetrahecirite is present in the zinc-
rich ore and may account for a higher silver content. 


High-grade silver veins were mined during the late 
19th century in the South Fork mining district 2½ 


miles northwest of Igo in the Igo quadrangle (Tucker, 
1926, p. 201-210). Tucker reports that these veins


contained native silver, tetrahecirite, argentiferous 
galena, sphalerite, pyrite, and small amounts of gold in 
quartz veins in granodiorite. The principal mine was 
the Silver Falls mine. 


Sphalerite, ZnS.—Most of the sphalerite in the mas-
sive sulfide deposits is a fine-giained, reddish-black va-
riety that probably contains considerable iron. Few 
cleavage faces as much as 1 millimeter in diameter are 
visible. Sphalerite occurs with cha]copyrite in lenses, 
veinlets, and irregular gray masses in pyritic ore bodies, 
in minor quantities with chalcopyrite and gangue in the 
network around grains of pyrite, and in isolated zinc-
rich ore bodies as in the Yolo and 313 ore bodies at the 
Mammoth mine. Sphalerite in the Yolo zinc ore body 
is lighter colored and much coarser grained than that 
found in other zinc ore bodies in the district. The 
sphalerite in this ore body has a resinous color in speci-
mens fQwthLindgren collection and has cleavage 
faces that range from 2 to 10 millimeters in diameter. 


Sphalerite actively corroded pyrite when it was in-


troduced; and where much sphalerite is present, the 
pyrite content is very low. In high-grade sphalerite ore 
chalcopyrite always occurs as streaks, lenses, or irregu -
lar areas, as in figure 42, and as minute blebs or tiny, 


irregular-shaped inclusions erratically distributed 
through sphalerite. 


The zinc-rich ore contains more insoluble materia.1 


than the massive pyrite. Polished sections of zinc-


rich ore contain 25 to 35 percent corroded relicts of 


quartz and rock gangue. These relicts are 0.5 to 1 mliii-
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FIGURE 41.—Photoniicrograph of ore from the Early Bird mine. Pyrite 
(p), quartz and rock gangue (dark gray), and minor chalcopyrite 
(e), X 50. FIGURE 42.—High-grade zinc-copper ore from the Shasta King mine. 


White, chalcopyrite; gray, sphalerite, X 50.







FIGURE	
of polliheii section of zinc ore from haul-


IllOtli lflhIl(l	
Coiroded quartz gailgue (dark) iu s1)11aeIite (Ught)


foimilig au 11,L1lU-l1ldSea texture. OI(iflUY light, X 25. 
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The miieral was determined by etch tests as being in 
the isomorphOu s series tetrahecliitete1 nantite. Seager 


in an unpublished report, 1934, identified tetrahedrite 


from the Mammoth mi ne and tennantite from the Golin-


sky mine. 
S 	 GANGUE MINERALS 


Ba'ite, BaSO4.—Bal ite is rireiy present in the \Test 


Shasta district (Graton, 1910, p. 102) , although it is one 
of the common gangue minera's iii the East Shasta 
copper-zinc district. Tiny plates of barite were recog-


nizeci in a thin section and a 1)OlisheCl section of zinc 
ole from the Mammoth mine. Spectrographic analyses --
of ore from the Mammoth, Early Bird, and BaiakI.ala 


mines showed 0.01 peiceit barium.	 /' - 
Seager noted smal.l amounts of baiite iL the sulfide 


ore from the Golinsky mine and in the gcssanfrom the 
Mammoth mine. Graton (1910, p. 1O2)Teport5 a small 
amount of barite in the Mariimoth sulfide ore, the Main-


moth gossa1, and in tie sutfide ore from the Golinsky 


mine. 
Calcite, 0aCO3.—Calcite is a minor gangue mineral 


in the massive sulfide ore. It is present in veinlets, ir-


regular patches, and in vugs in the massive sulfide. 


Chlorite (ulig,Fe) (Al,lIe) 2Si3 O10 ( OH) 3._Chlorite 


is l)reselit at some places iii a thin network between sul-
ficle grainS. Flakes of this mineral are interlayered 
with sericite and are commonly orieuted perpeudicular 
to the grain bouudaries of the sulfide minerals. Chlorite 


is a much less characteristic gaugue mineral than 


sericite. 


Q u'artr, Si02.—Quartz is the predominant gangue 


mineral in the massive sulfide ore bodies of the West 


Shasta district. It occurs as a network suriounding 
grains of sulfides ; in thin veinlets, which may contain 
small amounts of calcite, cutting the sulfides ; and as 
isolated grains, some of which resemble unreplaced 


quartz phenocrysts of the Balakiala rhyolite. 
The quartz in the uetwork surrounding sulfide grains 


in massive sulfide ore commonly has a characteristic 
feathery habit (fig. 44) . The orientation of the quartz 
is commonl y perpencl cul ar to siil fide grain boundaries, 
but in ay have any orientation. (ia.rtz siirroun clirig 


euhedral pyrite cubes disseminated through liydro-
thernially altered ihyolite is commonly oriented per-


pendicul.a.r to the pyrite faces. 
Son quartz grains in the massive sulfide ore appear 


to be relict quartz phenocrysts. They are isolated, 
poorly preserved dipyramids of quartz about 2 mull-
meters in clianmter irregularly and sparsely distributed 
through the ore. Graton (1910, p. 100) also noted these 


relict quartz phenocrysts in the ore. 


Sericite-hyd?'Ofliica, KA13Si3 O10 ( OH) 2 .—Sericite and 


hyciromica occur with qu artz, chlorite, acl chalcopyrite 


meteI il-I diameter and are distributed through the 


51)lieIjte forming an island-and-sea texture (fig. 43). 


q1alc, 112 111(14 S35 112 0 ( ?) .—Taic is not associated 


with base-metal oie, but it occurs in a pyr.itized shear• 


zone ill Copley greenstone at the Ganim mine, which is 
situated 2½ miles northwest of WhiskytOWli in the 
Whi sky town quadrangle. It al so occurs in horubi ende 
bodies neai the margin of the biotite-quaitz diorite in 
the Igo quadrangle, and in the pl i ig of coarse-pheo 


cryst rhyolite near the Uncle Sam mine. 
Two grades of talc are found in the Ganim mine ; one 


is nearly iiire talc or steatite, whereas the other is a 
mixture of tale and carbonate, not usable as steatite 
( Page and \Vright) . The talc occurs in a zone of in-
tensely sheared pyritized and altered greenstone 100 


feet wide and 1,200 feet long. 
The talc near the Uncle San mine is in intensely 


sheared and silici.fied rhyolite. It occurs as small 
pockets aiicl lenses less than 6 uches long in quartz-talc 


schist iii the margin of the plug of coaisephei0ciy5t 
rhyolite, and in nOlipOrl)hyritic rhyolite near this 1)iug. 


Tennantite, 5Ou2S 2 (CuFe) S . As 2 S3 and q'etrahed-


rite, 50t 2 2 ( GuFe) AS? . ,51 b 2S3. Tetrahediite 01 ten-


nantite (or both) is l)ieselit in smai.1 quantities in the 


zinc-rich ore in the district. They are in anheciral 


grains ui to 0.7 millimeter ill diameter in sphaierite, 


chalcopyrite, and galena and have mutual. borders with 


sphalerite and ch aicO)yr te. 


6 Page, B. M., atd Wright, L. A., 1943, Unpublished' geologic maps 
and sections of the Gaiim talc mine, Shasta County, CaUf. : In open 
file of Ti. S. Geol. Survey.







.—JJ'11otoIn1crog1a)h of thin section of niassive sulfide ore from the Balakiala mine showing the feathery character 
of quartz (light) surrounding pyrite grains (dark). Crossed nicols, X 50. 
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in a network surrounding sulfide grains. They may be 
in part recrystallized rock gangue minerals. Some of 
the sericite and hydromica is oriented perpendicular to 
pynte faces and is interlayered with feathery. quartz 
and chlorite in flakes generally 0.2 to 0.3 millimeter long. 
The hTlica flakes are commonly gent] y curved, apparent] y 
by 'tress caused by the crystallization of pyrite. 


oisite, Ca2A13 (SiO 4 ) 3 (011) .—Zoisite is a very 
minor gangue mineral observed in thin sections of ore 
from the Mammoth mine. It is in anhedral, grains 
associated with seiicite and chlorite gangue. The 
zoisite is probably a. relict rock ga.ngue mineral. 


SUPERGENE MINERALS


OXIDE ZONE 


Supergene eiuichment of the massive sulfide ore has 
been of little economic importance in the West Shasta 
district except at the. Old Mine ore body at Iron Moun-


ttain and possibly at the Mammoth and Golinsky mines. 
As the Old Mine ore body was mined out during the 
early pait of this century, little is known of the second-


ary minerals that were present iii the enriched zone. 


Only a few Speclmens of supergene ore were available 
for study by the writers. Gra.ton (1910, p. 100-107), 
who worked in the district during its early history, 


noted azurite, chal.ca.nthite, native copper, cuprite, gos-


larite, limonite, magnetite, malachite, melanterite, and


smithsonite( ?). Diller (1906, p. 12) noted native silver 
associated with native copper in fractures in the gossan. 
The writers also noted antierite coating fractures in 
supergene enriched ore from the Old Mine ore body. 
Basic iron sulfate is present in the gossan quarry at the 


Iron Mountain mine. It forms a yellow, ocherous, 
earthy, loose powder coating much of the gossan. This 
mineral. may be coplapite. 


Seager in his unpubishecl report states that small 
crystals of native sulfur iii the Iron Mountain gossan 
were observed by L. Raymond, formerly of the Moun-
taiii Copper Co., Ltd. 


Black earthy manganese oxide (wadl) is admixed with 
iron oxides in the gossan. It forms stains along frac-
tures in the gossan and coats some of the siliceous cells 
of the gossan. 


Maghemite, described on page 119, occurs in the 
gossan at the Iron Mountain mine. 


Gossans of individual ore deposits are discussed under 


"Description of deposits." The most Prominent gossans 
are at the Iron Mountain, Shasta King, Balaklala, 


Balakiala Angie Station, and the Stowell mines. 


SULFIDE ZONE 


Clialcocite, Cu2S.—Small amounts of sooty chal-
cocite were noted coating fractures in many specimens 
of massive sulfide ore found on the mine dumps. Chal-


A
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cocite was abundant in the Old Mine ore body at Iron 


Mountain, and a small amount is present in the pyritic 


ore below the gossan in adit 8 of the Shasta King rnine 
Seager reports sooty chalcocite in specimens of ore 


from the Mammoth, Sutro, and Golinsky mines. He 
states that some of the Goiinsky ore consisted almost 
entirely of black crumbly chalcocite enclosing a few 
residual grains of pyiite, sphalerite, and tennantite. 


Supergene enrichment took place by the selective re-
placement of chalcopyrite and sphalerite by chalcocite. 


This mineral occurs as minute veinlets in fractures in 
chalcopyrite and sphaierite, but is absent where the 


fractures cut pyrite. 
Covellite, CuS.—Covellite is intergiown with chal-


cocite in veinlets through chalcopyrite and spha]erite, 


and along grain boundaries. Covellite commonly forms 
a thin film on the outside of thin supergene veinlets, 
whereas chalcocite is in the center of the veinlets. 


Secondarj silver minerals.—The sandy disintegrated 


sulfides immediately below the gossan in the Old Mine 
ore body at Iron Mountain contain abundant secondary 


silver minerals. This zone was mined as a silver ore 
in the early days of the district ; it is described under 


the "Iron Mountain mine." 


PARAGENESIS 


Six stages of mineralization are recognized in the 
formation of the massive sulfide deposits. The first five 
stages are hypogene ; the sixth stage is supergene. The 
first stage is earlier than the massive sulfide ore bodies 
and consisted of silicification, deposition of some dissem-
mated pyrite, and the formation of sericite, hydromica, 


and chlorite in the wall rocks. '1 he next five stages 


produced the massive sulfide ore. The stages are as 


follows: 


(1) Early barren stage. 
(2) Pyrite stage, containing small amounts of pyrrhotite and 


magnetite. 
(3) Chalcopyrite-quartZ stage, containing small amounts of 


sphalerite. 
( 4 ) Sph alerite-chalcopyrite stage, containi ng small amounts of 


tetrahedrite, tennantite, and galena. 
( 5) Quartz-calcite stage. 
(6) Oxidation and enrichment stage. 


Early barren stage.—The early barren stage can be 


divided into three substages— ( 1) a widespread intro-
duction of quartz-pyrite, (2) an apparently later mm-


eralization of sericite-hydromica that is more closely 
associated spatially with ore, and (3) a chioritic 


alteration. 
The quartz-pyrite substage affected a large part of 


the lower and middle units of the Balakiala rhyolite, 
and, in places, the lower tuffaceous zone at the base of 


the upper unit. Euhedral pyrite cubes and pyrito-
hedrons, commonly ranging from 1 to 2 millimeters in


diameter, are disseminated through the Balakiala in 
amounts generally less than 10 percent by weight. In 
addition milky quartz that contains pyrite formed 


stringers 3-4 inches thick. The weathering of the clis-
seminated pyrite and stringers of quartz-pyrite forms 


the widespread iron-stainIng in the rhyolite. This sub-
stage is so widespread that it cannot be used as a guide 
to ore, except as it marks a broad zone in which hydro-


thermal solutions were preseit. 
Intense sericite-hydromica alteration of the Balak-


lala rhyolite is localized near ore bodies, as observed at 
the Iron Mountain, BaiakI.ala, and Mammoth mines, but 
it is not necessarily adjacent to ore nor does it assure 
the presence of ore. It does not form alteration halos 
around ore bodies in the manner of those described by 
Sales and Meyer (1948) at Butte. The solutions 
that deposited the massive sulfide ores apparently fol-
lowed more restricted channels than the solutions that 
formed sericite-hydrornica in the rocks, and the earlier 


and later solutions did not always follow the same chan-
neis. Where sericite and hydrornica are formed, the 


rhyolite is altered to a soft white crumbly mass that 
contains small amounts of disseminated pyrite. This 
alteration zone has no systematic relationship to massive 
sulfide ore ; it may be adjacent to the ore or may be 


several hundred feet away in any direction. Hard un-
altered rhyolite separates the sericite-hydromica zone 
at some places from massive sulfide ore. At the surface 
the zone of sericite-hydromica alteration locally has a 
lavender color owing to the weathering of pyrite to 
hematite, and the selective adhesion of the hematite to 
the sericite. The sericite-hydromica zone is probably 


later than the disseminated pyrite minerals as the seri-
cite-hydromica has a more local distribution and closer 
association to massive sulfide ore bodies. Also sericite-
hydrornica is localized in some places along the bound-


aries of pyrite cubes. 
Chioritic alteration that probably preceded sulfide 


minerali z ation occurs with the dissemiri ated chalcopy-
rite ore at the No. 8 mine at Iron Mountain, in the 


U-. S. Geological Survey diamond drill hole at Iron 


Mountain; and at the west end of adit 6 at the Shasta 
King mine. This chioritic alteration of the rhyolite 


is not widespread, but at some places seems to 'be asso-
ciated with disseminated chaicopyrite. Possibl.y it 


formed a rock particularly favorable for the later 


deposition of chalcopyrite. 


P'yrite stage.—Pyrite, was the first mineral deposited 


in the formation of the massive sulfide deposits, and the 


bulk of the pyrite was deposited before the mineral-


ization of the chalcopyrite-quartz stage. Large bodies 
of extremely fine grained pyrite, which contain a few 


eühedral 1- to 5-millimeter pyrite cubes and pyrito-
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1iedi'os, were formed by the replacement of Balakiala 
rhyolite. A thin etwoik of quartz and sericite-hy-
dromica., which 1)robably are minerals formed from 
relict rock gangue, remains between individual )yrite 


• grains. This network of quartz and hydromica averages 
about 25 percent of the mass by voiume but the net-
work was largely replaced by minerals of the chalco-
pyrite-quartz stage. 


Small amounts of magnetite and pyrrhotite were 
probably deposited during the pyrite stage, although 
their relationship is not definitely known. Magnetite 
occurs as minute anhedral grains disseminated through 
the quartz-sericite-hydiomica network. Pyrrhotite was 
observed only in one specimen from Iron Mountain; it 
occurred with pyrite and was veined by sphalerite. 


The large pyritic bodies probably formed after the 
minerals of the barren stage, as veinlets of massive 
sulfide ore cut and corrode relicts of spongy-textured 
pyrite-quartz rock that formed during stage (1) in the 
gossan quarry at Iron Mountain. The. euhedral pyrite 
cubes and pyritohedrons that. are disseminated through 
the massive sulfide ore are similar in size and appear-
ance to the disseminated pyrite grains and may be 
unreplaced coarse-gra.ined pyrite of the barren stage.. 
Much silica but no copper and zinc ore minerals ac-
companied the early barren stage; little silica, much py-
rite, and possibly minor amounts of ore minerals 


accompanied the pyrite stage, which is much more 
localized than the early barren stage of mineralization. 


Chalcopyrite-quart stage.—The pyritic bodies and 
enclosing rocks were fractured before the minerals of 
the chaicopyrite-quartz stage began to deposit. Quartz 
crystallized before the other minerals in this stage, and 
filled fractures in pyrite and in the gangue network be-
tween pyrite grains. Cha.lcopyrite and minor amounts 
of sphalerite were deposited after quartz, as these mm-
eials contain corroded relicts of quartz, but spatially 
they are closely associated with it. Chaicopyrite greatly 
predoimnates over sphaierite in this stage and. minor 
amounts of pyrite accompanied the quartz and chaicopy-
rite. The minerals of this stage mainly replace the 
selvage network of rock gangue around pyiite. There 
was little corrosion of the pyrite, so a. network pattern 
surrounding pyrite grains was largely. retained, but 
with quartz, chalcopyrte, and sphaierite replacing the 
network of gangue minerals. The disseminated cha.l-
copyrite and chalcopyrite-quartz veins at the No. 8 mine 


that. underlie the massive sulfide ore bodies at Iron 
Mountain were probably formed in this stage. 


Sphalerite-chalcopyrite stage.—The minerals depos-
ited during this stage listed in decreasing order of abun-


dance are sphalerite, chalcopyrite, galena, tetra.hedrite, 


and tennantite, but there is no clear break at some places 


379725-56----7


between the chalcopyrite-quartz stage (3) and the 
sphalerite-chalcopyrite stage (4). Sphalerite was de-
posited in small amounts in the chalcopyrite-quartz 
stage, but it is more abundant than chalcopyrite in the 
sphalerite-chalcopyrite stage. The two stages are evi-
dent at some localities where one or the other greatly 
1 redominatel. 


Sphalerite forms streaks, lenses, audi veiniets cutting 
the massive pyrite ore, and forms isolated PodiS of high-
grade zinc ore, as in the Yolo zinc lens at the Mammoth 
mine, that replace rhyolite. Spha.lerite had an extreme-


ly corrosive effect upon pyrte in this stage, and the 
streaks and lenses of sphalerite in massive pyritic ore 
contain only a few peicent of corrodled relict pyrite. 
Sphalerite audi chalcopyrite were dieposited contempo-
raneously, a.s they have mutual contacts, and each miii-
eral contains corroded relicts of the other. The tiny 
biebs of chalcopyrite in spha]erite may have formed by 
unmix ing. 


Either tetrahedrite or tennantite is foundi as small 
inclusions in sphalerite. It has mutual contacts with 
sphalerite andi is veinedl by galena. Probably the tetra-
hedrite or tennantite were dieposited near the end of the 
phaIerite-chalcopyrite stage but before deposition of 


galena. 


Galena was the last mineral to deposit in this stage. 
It veins sphalerite audi is present mostly along bound-
aries between sphalerite and gangue. 


Q uart-calcite stage.—A small amount of quartz and 
calcite was deposited after the sulfide mineralization. 
Both occur as small, sharp-wailedl veiniets cutting mas-
sive sulfide ore and as small irregular masses in sulfide 
ore. 


Oxidation and enrichment s tage—Supergene enrich-
ment was of little importance in the West Shasta dis-
trict except in the Old Mine ore body at Iron Mountain 
and the gossa.n ore body at the Mammoth mine. The 
enrichment at these mines is described under "Iron 
Mountain mine" and "Mammoth mine." The enriched 
ore was mined out many years ago, so a mineralogic 
study could not be made. 


RELATIONSHIP OF HYDROTHERMAL ALTERATION
TO MASSIVE SULFIDE ORE 


Hydrothermal alteration processes that are believed 
to be genetically related to ore deposits are silicification, 
sericitization, and chioritization. However, at many 
places no close spatial relationship was recognized be-


tween hydrothermally altered rock and massive sulfide 


deposits. Evidence indicates that the most probable 


sites for the deposition of sulfide minerals are in areas 


of hydrothermal alteration where the rocks of the dis-


trict were open to solution travel, but the evidence does
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not indicate that sulfide minerals necessarily are present. 
The larger areas of hydrothermal alteration are shown 
on plate 4. 


Intense silicificatjon generally is spatially related to 
sulfide mineralization, but is too widespread to 'be a 
direct guide to massive sulfide ore. Although largely 
limited to the main mineral belt, silicificatior is not n


ecessarily more intense in areas where massive sulfide 
Ore was deposited. At Iron Mountain, relict nodules 


of rhyojite in gossan are silicified, and bodies of second-
ary quartz that contain as much as 50 percent euhedral 
pyrite cubes and pyritohedroiis are present a relicts in 
gossan derived from massive sulfide ore. These P


yrite-
quartz relicts are believed to represeit more siliceous 
areas, probably formed during the early barren stage of 
rnine1 alizatioi, that were replaced by early p3rrite. 
Wall rockthat contains pyrite and silica of tlie early 
stages occurs along the side of the oie bodies at hon 
Mountain ; at some places it is in contact with niassive 
sulfide ore, but at others the silicified rock is separated 


from ore bodies by rhyolite that contains no second:try 
silica or pyrite. 


The porphyiitic rhyolite immediately adjacent to 
most of the ore bodies of the district is only slightly 
silicifled, and relict nodules of nonporphyritic and por-
phyritic rhyolite in massive sulfide ore, such as those 
i1 


the Shast.a King and Baialiaia rnnes, are not silici- I 
fled . However, quartz-pyi.jt bands are corn mon n e ar 


or between many of the ore bodies of the district, and i 
the transitioI zone of tuff at the base of the coarse- i 


1)henocrys rhyolite at the Maniinotl mine is strongly I 
silicified in the mine area, but is not silicified away t 
from it.	


a 
- Bands of quartz and silicified rhyolite that contain I 
from a few percent to 50 peIceit pyrite are abundant 51 i11 


the lO\er and middle units of the Balaklala rliyolite. c 
These bands are more abundant near or between ore n 
bodies, and they may be useful in delimiting general a: 
areas favorable for ore deposits. 


Localities where the rocks have been altered to seri-
Cite-hycli.oiy jC Commonly OCCui aioig the mair ore zone, al 
but sericitjc rocks are. formed by regional metamor 
phism as well as hydrothern metamo1.plis1 and it is au 
not always iossible to clistingt1 	 between the two 1)roc-
esses. In the mineral belt selicitjc rocks aie commonly 
associated spatially with silicified rocks, although the r1 
rocks are either sericitjzecl or Sii.ic.jfled but not both.	 • 
These Zones of soft, crumbly, intensely seric jtjzed rhyo-lite aie mainly concenti.ated in the general area of 
knowi oi±e deposits. All giadatioj exist between 


slightly altered rhyolite and a rock containing relict 


quartz l)henocrysts in a seconclaiy lilatrix of quartz, 
hiig
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sericite, hydromjca hematite and pyrite, or limonjte, 
pseudornorphous after pyiite. All the sericitjc rock 
contains minor amounts of disse1niiated pyrite in the 
form of euhedral 1- to 2-millimeter cubes, and seams and 
flakes of hydrornica intimately mixed with sericite. The 
color of the soft, altered rock is Predominantly white 
but ranges from white to light pink and shades of laven-


der, red, and purple. Sericitic alteration is particularly 


commoi around the Iron Mountain and Balak]ala 
mines, but some areas of strongly sericitized rhyolite 
Occur away from known ore bodies. Much of the por-
phyritic rhyolite about 1 mil.e south of Iron Mountain 
on the north and east sides of South Fork Mountain is 
altered to a crumbly pink to lavender rock, by hydro-


thermal solutions. Although the area is one of strong 
hydrothermal alteration, no massive sulfide deposits 
have been found. 


0 wing to hydrothei.in al aiteratioi and wea th en ng 
the coloj of the altered rhyolite ranges from pink to 
lavender. This color is found only in porphyritic ihyo-
lite that has been hydrothei.iaiJy altered to a rock con-
taming sericite, hydromica, and pyiite. The pink is due 
to selective adhesion of minute llernatjte specks, derived 
from oxidation of pyrite, on sericite and hydromica. 
Ii;Ive.nderpjik altered rocks occui on South Fork 
l\fountajn, Iron Mountaii, and at the Balaldala and 
N
ianimoth mines. In some places the whole rock is uni-
oriniy Iavenderpjik Under the microscope the color 


.s seen. to be due to minute flecks of hematite dissem
j-


iated tluough the groundmas, and to thin coatings of 
lematite along cracks that cut across schistosity and cut 


hiough sericite veinlets. At other localities only quartz 
nd feidls1)ar Phenocrysts are colored. In these, the 
tve.nderpink color is due to thin coatings of hematite 
Ilirounding. Phenocrysts, and in cracks throu gl Pheno-
ysts. Pyrite casts audi dark-red hematite are dissemi-
ated thioug


J the groundjna The color of the quartz 
nd feldspar phenocrysts is caused by migiatjo of 
rric iro1 due to weathering of pyrite. 
Th.e iavenderpii-lc aitera.tioi- is Cominoily foundi 


ong the main ore zone because it forms only where the 


cks contain sericite, hydromica, and pyrite, andi these 
eied areas are commonly associated with ore. 


The mineralogy of the soft Pmk, lavender, and purple 


yolite is the same as that of the soft white altered 


yolite except for the amount of hematite PIesent. 


iaitz is the only relict Plilnary mineral. Albite is 
ered to selicite and hydromica. The sericite has the 
lOWing optical properties


003 
,' ,'-	 fl7=1..598±O.003
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Hydromica is present in nearly equal amounts with 
sericite and is intergrown with the sericite. It has the 
following optical. properties: 


fla=1.560±O.003 
n=1.569±O.003 
n7=1.580±O.003 


l)lrefringence=o020 
elongation=positjve 


At some places it is difficult to determine how much 
of the sericitelike alteration of the surface rock is due 
to hydrothermal solutions and how much is due to 
acid solutions formed from weathering of the sulfide 
minerals. Rock that lies downhill from oxidizing ore 
bodies is partly altered to claylike products and may 
have been altered mainly by acid surface waters. Where 


such rock is most intensely altered, it can be crumbled 
apart in the hand; the disintegration of the rock is 
largely due to alteration of feldspar to clay minerals by 
reaction with acid solutions derived from weathering of 
sulfide minerals, and in the field such argillic alteration 
could not be distinguished from sericitic alteration at 
some places. 


Chloritic alteration is clue largely to regional meta-
morphism, but some chlorite appears to be of hydro-
thermal origin. All the Ba] akiala .rhyolite was replaced 
by chlorite to some extent during regional metamor-
phism, but at Iron Mountain a more intense chloritic 


alteration seems to be genetically related to the deposits 
of disseminated chalcopyrite. Seager in his unpub-


lisheci report noted chioritic alteration that is related 
to chaicopyrite mineralization at Iron Mountain 
in the disseminated chalcopyrite deposits of the No. 8 
mine ore body. Rhyolite in core from the Geological 
Survey diamond-drill hole at Iron Mountain is in-
tensely altered at places to a secondary chlorite-quartz 
rock and cha]copyrite is more common in the chioritized 
rhyolite than in the siliceous rhyolite. Although the 
chlorite may have been introduced by the solutions that 
deposited the chalcopyrite, it seems more probable that 
the chlorite was earlier and formed a favorable host 
rock for chalcopyrite deposition. 


GENESIS OF THE HYPOGENE ORES 


The base-metal ore bodies and the widespread dis-


seminated p3'rite in the West Shasta district were 


formed by the replacement of parts of certain favorable 


zones in the Balaklala rhyolite. The evidence for a re-


placement origin is indicated by relict rock structures in 


the mineralized areas, and by the detailed control. of 


mineral localization along preexisting rock structures 


such as foliation. Evidence for this mode of origin for 
the disseminated pyrite is convincing, and a replace-


ment origin was recognizedi by all the geologists who 
have worked in the district. There are in I.ny features 


of the massive sulfide bodies for which the writers can 
offer no adequate explanation. The most puzzling fea-


ture of the ore deposits is the presence of sharply 


bounded bodies of massive sulfide that contain gold, sil-
ver, oppei, and zin in a general zone of disseminated 
)yrite that contains little or none of the ore minerals. 
The absence of relict rock or other evidence of replace-
ment in the massive sulfidle ore except for a few poorly-
preservedl quartz crystals that appear to be relict quartz 
)henocrysts cannot be adequately explajnecl . The lack 
of evidlence for a mode of origin other than replacement 
for these massive-sulfide bodies dioes not warrant the 
assumption that their formation was by replacement. 


Evidlence favoring a repiacemen.t origin for pyritized 
rock, as distinguished! from the massive-sulfide deposits, 
is abundant; the effectiveness of pyritization ranges 
from the formation of a few scattered! pyrjte cubes in 
otherwise unaltered rock to bandis of quartz-pyrite rock. 
The disselninatedi pyrite is euhedral, andl the ctibes and 
pyritohedrons are rarely in contact with each other; 
even in the quartz-pyrite rock the pyrite does not tend 


to grow in clumps around a center of crystallization or 
to form bod:ies of massive pyrite. 


The quartz and heavily dl] sseminated pyn.te that form 
the quartz-py.rite rock commonly occur in orly de-


fined bands and lenticular bodies. These are oriented 
parallel to preexisting rock structures such as foliation, 
bedding, or flow contacts, but the outlines of the pyrit-
izeci areas are not sharp; they fade out into barren rock. 


Pyritized rock is concentrated in the fiat-lying ore zone, 
and is almost without exception sharpi.y bounded at the 
top by the ba.se of the coarse-phenocryst rhyolite, which 
forms the "cap rock." The lower boundary and the 
edges of the pyritized zone are hazy. 


Bodies of massive sulfide, on. the other handl, are 


sharpi.y bounded by a thin band of gouge at almost all 
localities; the sharply bounded lenses of suifidle are 
generally in contact with rocks that contain little or 
no pyrite as described under "Types of contacts between 


ore and wail rock." Rock containing sparse, scattered 
p Tr1te gra.des to heavil.y pyritizedi rock, but gradations 
from heavily pyritized rock to a massive sulfide ore, 


except at the ends of a few ore bodies, were seen at only 
one locality, in the Shasta King mine. 


Interpretation is equivocal that most structures in 


the massive sulfide ore are actually formed by replace-


ment, such as banding in the ore, which is interpreted 


as replacement along planes of foliation. The massive 


sulfide ore contains a few poorly preserved quartz 


dipyramids that are probably relict quartz phenocrysts
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from the rhyolite and some anhedral quartz graiis that 
may be colToded phenocrysts. Gavelin also notes relict 


quartz phenocrysts in the massive sulfide ore at Bjur-
liden (Gavelin, 1939, p. 99-102) . Thin sections of 
massive sulfide ore show that at some places the pyrite 
grains are surrounded by thin films of quartz, sericite, 
and chlorite, which represent recrystallized host rock 
material. At the few localities where there is a grada-
tional contact from massive sulfide to a foliated sericitic 
wall rock at the ends of some ore bodies, a complete 


gradation from pyritized rock to massive sulfide can 
be traced, aid the observer has no doubt that the sulfides 
have replaced the rock at these points. 


A further difference between massive sulfide ore and 
zones of disseminated pyrite is that most of the bodies 
of massive sulfide contain copper and zinc minerals and 
ap)reciab1e amounts of gold and silver, but the areas 
of pyritized rock contain only small amouits of copper 
minerals, rio visible zinc minerals, and no gold acl 
silver, as far as is known. In the description of the 
ores of the Maianäs district (ores that are remarkably 
similar to ores of the Shasta district) Gavelin (1939, 
P• 146) emphasizes the distinction in mode of origin 
between massive sulfide and disseminated pyrite. The 
evidence for this distinction is not oidy the sharp con-
tact at most places between the two types, but also the 
difference in the distribution of the metallic elements 
in the two types (Gavelin, 1939, p. 18.1). The same 
distinction. was made by Browneil and Kii.kel (1935, 


P . 274) between the massive sulfide and the clissemi -
nated ores at Fun Flon, Manitoba. The sharp contacts 
betweeai massive sulfide ore and schist and pyritized 


schist were 1)Ointed out by Emmons (1910, p. 55) at 
the Milan mine in New Hampshire. 


The reason for the sharp distinction between massive 
sulfide ore bodies and zones of pyritized rock in this dis-
trict is not known. • No direct evidence has been found 
here that would suggest that the massive sulfide ore was 
emplaced as a concentrated plastic mass as was postu-


lated by Odinan for the ores at Boliden (Odman, 1941, 


P• 159), by Spurr (1933, p. 110-122) for the ore of the 
Mandy mine, and in a somewhat modified form, as ad-
vocated by Gavelin for some of the ores of the Malaniis 
district (Gavelin, 1939, p. 127-130) . No apophyses of 
ore that resemble intrusive apophyses such as occur at 
Boliden and at the Mandy mine are found in the oies of 
the Shasta district, nor was ptygmatc folding seen here 
in the banded ores, such as was fouid in the ores of the 
Malanäs district and the Mandy mine. Ptyginatic f old-
ing in banded sulfide ore has been interpreted by Gave-
un and by Spurr at Boliden and at the Mandy mine as 


indicating plastic flow during the intrusion of a sulfide 


magma, although Bastin (1950, p. 74) and Emmons


( 1910, 1• 58) interpret similar structures as evidence 
that the banded ore has been crumpled after its forma-
tion by movement during regional metamorphism. 


Tue massive sulfide ore in the Test Shasta district is 
locally crushed and fractured to a moderate extent, but 
the fractuies are healed by minerals of a later stage; 
there is no evidence that the ores were affected by dy-
namometalnorl)hism. 


Odinan and Gavelin recognize replacement I)1enom-


ena at the ends of some massive sulfide ore bodies and 
these 1)he1omena are seen in the MTest Shasta district 
also at only such places. The perplexing question of 


whether the evidence of replacement observed aloiig the 
edges of an ore body (or body of rock) illustrates the 
mode of formation of the entire body, or whether in a 
body formed by other means, they are phenomena that 
are restricted to the edges, cannot be settled for the ores 
of the Test Shasta district. The writers favor a re-
1)lacement origin for the massive sulfide ore as well as 
for the widespread pyrite for the following reasons : (1) 


Replacement l)henomena are evident in the zones of dis-
seminated pyrite ; (2) replacement is evident at the ends 
of some massive sulfide bodies ; (3) paragenesis suggests 
that the minerals were deposited fl sequence. Minerals 
of succeeding stages followed channels different from 
those followed by earlier minerals, and deposited in dif-


ferent areas at some places, thus ruling out a paragenetic 
magmatic sequence of crystallization in the strict sense; 
and (4) internal structures are not present that would 
incljcate an i ntru sive origin. 


The most irobable explanation for the presence of 
sharply bounded bodies of massive sulfide in a zone of 
disseminated pyrite appears to be that some massive 
sulfide bodies were formed at a slightly different time 
and under the iufiuerice of different controls than the 
pyritized zones, and that some massive sulfide bodies 
formed in places where, for a time, the solutions 
were coifined to restricted channels and effected com-
plete repiacemeut. In this district both of these con-
trols were probably effective in some ole bodies, whereas 
in other ore bodies oue control predominated. 


Pyritized rock is so widespread in the district that it 
cannot be related to localized individual feeder channels. 
The solutious that deposited widespread disseminated 
pyrite along the mineral belt also carried quartz ; hydro-
thermal quartz is less widespread than pyrite. Quartz 
deposited with pyrite principally where pyritization 
was more intense ; weakly pyritized rock generally is 
iot silicified. It seems probable that solutions that rose 
along a few main channels in the deeper levels spread 
into the rocks along zones of fracture cleavage in the 
rhyolite. The rhyolite rocks were probably the first 
that the solutions contacted that were sufficiently brittle


1 
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to allow fracture cleavage to form and be preserved, 
and solutions are thought to have traveled alOng these 
fractured zones away from main feeders for consider-
able distances and deposited widespread pyrite. Solu-
tions in the zones of fracture cleavage were widespread, 
and were not confined to small areas except locally. The 
solutions were channeled by the gouge of premineral 
faults, and the increased flow along these ptths, to-
gether with the erratic distribution of zones of fracture 
cleavage, account for the differences in the intensity of 
pyritization. 


Some areas of heavily pyritized rock probably were 
formed where solutions, rising along zones of steep 
fracture cleavage, came in contact with flat bedding-
plane foliation, or impervious beds. These structures 


deflected the flow of solutions into more confined clian -
neis resulting in more complete replacement of the rocks. 
Minor increases in solution pressure at points wlere 


the flow was disrupted or confined to a smaller channel 
may also have aided in effecting a more thorough pene-
tration of parts of the rocks by the ore-bearing solu-. 
tions. The. pyritized rock in the o.re zone along the 
base of the upper unit of the Balaklala rhyolite was 
probably formed in this manner, but the formation of 
bodies of massive su].fide ore probably required that the 
channels be further confined by bands of fault gouge, 
or that the solutions reached limited areas in which 
ground prep aration was particularly favorable. Such 
favorable areas are along the axes of some folds, where 
these were cut by gouge-bearing faults. These faults 


were thus not necessarily feeder channels, even though 
sulfide bodies occur in proximity to them. 


Strong and widespread pyritization is not only con-
fined to the rhyolite, but it also is confined at many 
places to flows of one type and at one horizon. This 
suggests that although structural control and ground 
preparation is of great importance, minor chemical dif-
ferences may possibly have helped to determine which 
of several flows in the same area were replaced. 


Studies of polished sections of the ores show that 
although there are overlaps in the sequence of mineral 
deposition, there were definite periods in which the 
deposition of one mineral predominated. Pyrite that 
formed during the period of widespread pyritization 
is associated with only small amounts of chalcopyrite 
and no sphalerite, gold, or silver as far as is known. In 
polished sections of ore the chalcopyrite and sphalerite 


not only formed after the main part of the pyrite, but 


a period of minor movement occurred before the intro-


duction of these minerals, as they are present in frac-
tures in the pyrite and in shattered pyrite. 


Copper- and zinc-bearing solutions, which probably 


also carried the gold and silver and other minor metals


and some pyrite, hadi a much more lmitedl distribution 
than the earlier solutions that deposited principall.y 
Prite and quartz. The later solutions followed more 
restrictedi chaimeis, although these were confined to the 
central part of the ore zone and coincide largely with 
areas of most intense pyritization. However, some of 
the channels that were filled dluring the early quartz 
and pyrite stage were not reopened, others were opened 
only to a limitedi extent, andi some new channels were 
formed. Thus while the copper and zinc minerals fol-
low the pyrite zone fair].y closely, they are not coexten-
sive with it. 


There was also a break at some places between the 
deposition of chaicopyrite and sphalerite. Chalcopy-
rite is earlier than sphalerite in most of the ore, a.ndl 
there was a change in the character of the solutions 
between the main periods of deposition of chal.copyrite 
andi of sphalerite. The copper-bearing solutions like 
those that formed the dliSseminated ore in the No. 8 
mine at Iron Mountain, dieposited pyrte as well as chal-
copyrite. The copper ore in the No. 8 mine contained 
no sphalerite, audi very little gold and silver. It should 
be pointed out here that although the chaicopyrite-
quartz stage as seen in polished sections is not accom-
panied by the deposition of any pyrite, the ore in the 
No. S min.e contains about equal amounts of chaicopy-
rite and pyrite. This is either an instance where the 
chalcopyrite-bearing solutions followed the same chan-
nel as the earlier pyrite-depositing solutions and one 
was superimposedi on the other, or it is a locality where 
chalcopyrite and pyrite were deposited from the same 
solution.. The latter hypothesis is the most probable 
explanation, as the chaicopyrite and pyrite are coex-
tensive throughout the No. 8 mine. The zinc-bearing 
solutions depositedi no pyrite andl hadi a very corrosive 
effect on preexisting pyrite. Also some high-grade zinc 
ore bodies at the Mammoth mine were formed along a 
dlifferent channel than that along which the major 
pyritic bodies formed, indicating a time interval be-
tween the two types of deposits. 


The source of the solutions that deposited the base 
metals and performedi the hydirothermal alteration is 
not known, but some discussion of their possible sources 
may be justified. It is possible that the solutions were 


dierived from either the albite granite or from the 
biotite-quartz dliorite, but it is also possible that they 


were solutions that were mobilized as a result of orogeny 


and were not necessarily of direct igfleous origin. 


The albite granite is locally pyritized and altered, 


and solution action is common].y localized along zones 


of foliation or along fractures. Although this pluton 


is not extensively mineralized, nevertheless it is mineral -
ized at many places throughout the exposed area, most
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on: 


orogeny. Although no direct evidence or sucn a" or-


igirl is likely to be found, the type of base-metal deposits 
and the accompaniflg hydrotherflThl alterations that 


commonlY along stiUctUrS that apparently formed 
during region al metamor1)hS1 There is no indication 
that minerali zation or alteration is . more common in 


the borders or in the wall rocks. The only suggestion 
that mineralization is related to this pluton is i the 
geographic location of the mineral belt at the north 


end of the elongate pluton and the presence of minor 
pyritization that is concentrated in the wail rocks at 
the south end. Pyrite is the most abundant sulfide 
inieral in the pluton, but gold-quartz veirisare common 


within the intrusive mass, arid some quartz veins con-
tam pyrite, chalcopyrite, gold, and small amounts of 
galeria. This mineral.izatiofl apparently is not related 
genetically or spatially to the massive sulfide-type mill-
eralization, and as described under "Age of mineraliza 
tion," there are reasons for believing that the main 
period of mineralization is younger than the aibite 


granite. 
Mineralized or hydrother1T1a11y altered rocks in the 


biotite-quartz diorite piutori are extremely rare except 
in a limited area near the border of the intrusion , at 


the Silver Falls mine about 2 1/2 mjles northwest of the 


town of Igo in the Igo quadrangle. In this area silver-


rich	
veins formed 


along northerly trenclmg faults in the biotiteq11a'tZ 
cliorite. The wall rock of these veins is biotite-quaXtz 


diorite that is altered to soft silvery quartz-mica schist. 


Pyrite occurs only in a few thin seams in the main mass 
of the pluton. Mineraiizatiofl is equally rare in the zone 


of contact metaiTIOrl)hoseCl rocks along th.e walls of tIn 


intrusion, or ill the surrour'clii)g greenstolle. 
The only apparent relationshiP between the biotite 


quartz diorite pluton and mineralization is one of broa 
geographic correlat01L This pluton is mineralogical1: 
similar to some of the granitic intrusive rock of th 


Sierra Nevada, it has the same northwesterly trend, an 
is apparently of the same age as the g.ranitic rocks 
the Sierra Nevada. . On a statewide scale there is 
correlatiofl between base-metal deposits, many of whic 
have a high content of pyrite or pyiThotite, along tir 


west side of the granitic rocks of the Sierra Nevada au 


those of Shasta, Trinity, and Siskiyou Counties i 
northern California. Such a correl ation does not nece 
sarily imply a genetic relationshiP between granit 
rocks and base-metal mineraiizati01 ; it might imp 
only a corielatiolu between structural conditions th 


favored the introclUctioi1 of granitic iocks and miner 


bearing solutions. 
The correlation between 1)lutomc rocks and miner 


ization could also resul.t from the catalytic effect


OXIDATION AND ENRICHMENT 


Oxidati on and enrichment are re ativel.y unimportant 
in the West Shasta district. The flat-lying ore bodies 


crop out in areas of steep topography in most of the 
dli stri ct, an d except at Iron Mountain oxidized rock 
extends only a short distance below the surface. At 
Iron Mountain the Old Mine ore body crops out and 


dips about parallel to the hill slope ; under these condi-
tions much of the ore in the Old Mine ore body was 


converted to gossan, and an enriched zone w as present 


under the gossan. 


0	 gosSanS have formed where 


bodies of massive sulfide ore crop out, and broad areas 


of iron-stained rock occur where there is wiclespiead 
pyritized rock. In these areas the pyrite has been de-


occur in the Shasta district may be explained in this 
way without the introduction of material from an ig-


neouS source. If pore solutions in deeply buried rocks, 
or water expelled from hydrous minerals during meta-
morphism, were heated and mobilized by igneous intru-
sion and orogeny, it is probable that they could collect 


and tranport elements for deposition at higher hori-


zonS. rflu5 the leaching of rocks which have a high-


silica content such as the Abrams mica-schist that occurs 


west of this district and is thought to underlie the Copley 
(Hinds, 1933, p. 81) , the alteration of the andesites of 


the Copley to greenstone, the albitization of some of the 
Coley rocks, and the formation of granitic gneiss and 


amphibolite 'from the Copl.ey rocks could account for 
the migratory solutions of all the elements (with the 
possible exception of potassium) necessary to form the 
zones of epidoti zed, chioritized, silicifled, and sericiti zed 
rocks in the overlying formations. Similarly, much of 
the iron and relatively small amounts of copper and zinc 
miflera5 and minor metals that form the ore deposits 


could have been derived by leaching of the rocks that 
underl i e th ese deposits, 1)OSslbiy w ith additi ons from 


magmati c emaIl ations. 
Leaching of the al.l rocks of the solution channels 


is indicated by the difference between the ores in the 
East and West Shasta districts. The ores of the two 


districts are similar except that in the East 5hasa dis-
trict the ores contain large amounts of gypsum and 
anhyclrite, whereas those of the \Vest Shasta dlistrict 
contain neither of these mfleraiS. The ores of the East 


Shasta district are probably underlain at depth by the 
- McCloud liiflesto11e, but no limestone is known to occur 
I under the ores of the West Shasta district. It seems 
Y probaible that the presence of gypsum and anhydrite in 
e one district and not in the other is best accounted for by 


cl the presence or absence of limestone along the solution 


f channels.
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composed at the surface, and the rock is stained by 
transported limonite. Cavities after pyrite are gen-
erally fiee of limonite at the surface, but limoiiite-fihled 
cavities and relict pyrite are present a few inches below 


the surface. Hard brown limoriite pseudomorphs after 
pyrite cubes are common at some localities and may be 
picked up on the surface where soft rocks are deeply 
weathered. The decomposition of pyrite rarely extends 


more than a few feet below the surface in zones of dis-
semina.ted pyrite, although limonite staining may go 


deeper. Where sulfide bodies form dip slopes, as in 
parts of the Iron Mountain ore body, most of the sul-
fide has been altered to gossan; but where the flat-lying 
massive sulfide bodies crop out in areas of steep topog-
raphy, as at the Shasta King, Stoweli, and Baiaklala 
mines, the gossan capping rarely extends into the hill 
for more than 50 feet. 


The gossan at the Iron Mountain mine is the most 
extensive in the district, and is well exposed in the 
quarry. rilhiS gossan is described under "Iron Moun-
tain mine," but some general features that are pertinent 
to the oxidation of the ores of the district a.re described 
here. 


The ore bodies at each end of the ore zone at Iron 
Mountain have been altered to gossan, where the zone 
is exposed at the surface; the central part lies under 
a ridge and is not oxidized. The horizontal Hornet 
ore body is oxidized at the exposed end, and at the top 
of the ore body where the rock cover is less than 150 
feet thick. No oxidation occurred along the top of the 
Richmond ore body, which lies 350-450 feet below the 
surface, or along the top of the Brick Flat ore body, 
which is in some places as little as 100 feet below the 
surface. The Old Mine massive sulfide ore, on the other 
hand, wa.s almost completely oxidized; it cropped out 
at the surface, and inasmuch as the dip of the ore body 


is Parallel to the hill slope, the entire length of the ore 
body was exposed to oxidation. Oxidation extends to 
a considerable depth where a steepi.y dipping ore body 
crops out at the surface; along parts of the Camden ore 
body at Iron Mountain oxidized minerals extend locally 
to a depth of 500 feet. Where ore bodies do not crop 
out, as little as 50-100 feet of rock is sufficient cover to 
pre\Tent oxidation of the suifides, even though the ore 
body is cut by steep faults that reach the surface. 


Gossan derived from massive sulfide ore is resistant 


to weathering and commoni.y forms bold outcrops. 


Even where the outcrop of a massive sulfide body. is 


covered by wash, float boulders of gossan can usually 


be found in the debris below the covered outcrop. 


The appearance of the gossan derived from massive 


sulfide ore is distinctive, and differs from gossan derived 


from quartz-pyrite rock or from heavily pyritized rock.


This dlistiflCtiofl is of economic importance because, with 
only minor exceptions, deposits of massive sulfide con-
tam go] dl, silver, and copper and zinc minerals, whereas 


heavily pyritized rock contains none of these minerals. 
It can be assumed that gossan derived from massive 
sulfidle ore, and which contains gold as a relict mineral, 
indicates the presence of copper audi zinc minerals ixi 
the sulfide zone beneath the gossan. As far as the 
writers could dietermine, there are no exceptions to this 
generalization in the 1\Test Shasta dlstrict. 


Gossan derived from massive sulfide is composedi 
largely of hardi dark-reddlish-brown limonite that has 
an irregular, cellular texture, and contains rather widlely 
spaced, irregularly distributed ribs of thlica (fig. 45). 
This silica is secondlary, as most of the massive sulfide 


ore contains too little quartz or relict-rock material 
between the grains of pyrite to form a quartz skeleton 


upon removal of the pyrite by oxidation, and the silica 
septa that are in the gossan have no counterpart in the 
primary ore. The cellular gossan containing silica 
septa makes up the bulk of the gossan, but dense Iimomte 
occurs both as irregular areas in the gossan andi as rims 
surrounding nodules of relict sulfide. 


Relict nodules of massive sul.fidle ore in gossan have 
sharp boundlaries (fig. 46), andi are commonly rimmed 
by a bandi of dense limonite 1 to 4 inches thick between 
the cellular limonite and the su]fldes (fig. 46). It is 
evident that silica as well as iron was redistributed 
around some sulfidle nodules in the oxidized zone. 
Bodies of relict sul.fi.dle ranging in size from small 
flodlules to masses 10 to 20 feet long locally show a char-
acteristic zoning and alteration of the suifides. This 
alteration consists of a zone of silica at the contact be-
tween iimo.nite and suifidles and the formation of a zone 


of dense limonite between the sulfidle nodlule and the cel-
lular limonite. The zone of si].ica consists of a friable 
white silica sponge a few millimeters to 3 or 4 centime-
ters thick amid contains very thin, c]osely spaced septa; 
the contact is gradational against the suifides, but sharp 
against the dense limonite. Neither the sulfides nor the 
silica sponge are iron stalnedi. The diense limonite forms 
a hard redidlish-brown bandi around the sulfidle mass, and 
has a sharp èontact on its inner edge against the silica 
sponge, but a gradational contact to porous hmonite 
at its outer edige. The bandi of dense limonite maintains 
a width of 1 to as much as 4 inches as it encroaches on 
the sulfidles, regardless of the size of the relict sulfide 
in ass. 


Some relict-sulfide flodlules contain more sil.ica than is 


commonly present in massive sulfidle ole. Possibly 
these are relicts of the early silica stage, although sim-
ilar areas of high-silica content were riot seen in the ore 


in underground workings. It seems equally possible
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FIGuRE 45.—Gossan derived from massive sulfide ore. Limonite with irregularly distributed ribs of secondary silica. 
The size or shape of the cells is not inherited from the primary ore. 


that the silica that was mobilized during oxidation re-
placed some of the suifides in local areas. Also, small 
nodules of soft, friable silica sponge surrounded by a 
rim of denselimonite are found in the gossan; these are 
pyite free and resemble the friable silica sponge that 
formed between the sulfide and the dense limonite, which 
suggest that the nodules represent the last stages of py-
rite removal when all the iron from the nodule had 


moved outward into the rim of dense limonite. 


FIGURE 4G.—Relict nodule of massive sulfide in gossan. Dense limonite 
separates sulfides from cellular limonite.


The common succession of silica sponge, dense limon-


ite, and cellular limonite that contains ribs of secondary 
silica, from the center of a relict-sulfide nodule outward, 
indicates the sequence of oxidation. Silica was trans-
ported from the center outward, the strongest precipi-
tation being at the edge of the sulfides, although it may 
have first replaced part of the sulflde. Iron was trans-
ported outward past the band of iron-free silica sponge 
and deposited as dense limonite. As the dense limonite-
silica sponge zone encroached on the suifides, the cellular 
limonite encroached on the band of dense limonite, so 
that the latter maintains about a. uniform thickness. 


No correlation was possible between types of massive 
sulfide gossan and the copper-zinc content of the pri-
mary ore as no detailed information is available on the 
grade of the massive sulfide below most gossans. 


Collapse breccia was observed in the gossan at Iron 
Mountain, and may have been preseit at other mines. 
The decrease in volume was large where gossan formed 
from massive sulfide ore, as much iron was removed and 
large caves lined with botryoidai and stalactitic limo-


nite have been found. Angular rock fragments 50 feet 


or more from the wails of the gossan in this breccia 


at Iron Mountain indicate a considerable collapse of the 


walls and roof. It is probable that some of the gossaris 


observed at the surface in the district representS only 


a small part of the width of the massive sulfide ore
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that was present before oxidation and consequent col-
lapse of the walls. The schistose character of much of 
the wall rock would allow a considerable dilation toward 
the gossan without an obvious appearance of collapse 
in the outcrop. 


Enrjchqnent.—Golcl occurs in gossan as a residual en-
richment, arid sil ver and copper have been enriched 
in the upper part of the sulfide ore below the gossan. 
Zinc that was present in the primary ore has been Fe-
moved. The weight of the gossan at the Iron Mountain 
mine is reported by the mine staff as 165 pounds per 
cubic foot. Jackson and Knaebel (1932, p. 125) report 
100 to 125 pounds per cubic foot. The massive sulfide 
ore weighs 265 pounds per cubic foot. Gold jn Iron 
Mountain gossan averaged 0.073 ounce per ton but gold 
in the massive sulfide ore averaged 0.04 ounce per ton, 
which appears to be a normal residual enrichment of 
about 2: 1, due to loss of weight in the formation of 
gossan. 


Silver is enriched along the contact between massive 
sulfide and gossan. No records remain of the silver-
mining operations that were carried on in the late 
1800's at the Iron Mountain mine, which is the only 
massive sulfide deposit at which silver ore was mined, 
but some assays are reported by the Mountain Copper 
Co., Ltd. (C. W. McClung, 1947, oral communication) to 
have been as high as several hundred ounces of silver 
per ton. The zone of silver enrichment above the Old 
Mine ore body at Iron Mountain was fairly extensive 
owing to its favorable topographic setting, but at other 
mines this zone is only a few inches thick. Few ex-
posures of the enriched zone remain at any of the mines, 
but whei:e it has been seen, it i a zone of sandy, dis-
integrated sulfides, locally stained gray by chalcocite. 
The sandy suifides contain some clay and silica sand 
or silica sponge. The enriched zone is similar in many 
respects to the enriched zone over the massive sulfide 
ore at Fun F]on, Manitoba (Brownell and Ki.nkei, 
1935, p. 69-270) except tha.t it is less extensive at all 
the mines except the Iron Mountain mine. 


Data on the enrichment in coppei are available only 
for the Iron Mountain, Golinsky, and Mammoth muies, 
and supergene enrichment was of economic imrnce 
only at these mines; assay data are given in the descrip-
tions of these mines. The topography over parts of 
these ore bodies favored the oxidation of the ore, result-
ing in appreciable enrichment in copper in the sulfide 


body under the gossan. The secondaiy copper mineral 


was probably largely sooty chalcocite; no copper oxides, 
carbonates, or silicates are present. At most of the 


mines the occurrence of fiat-lying ore bodies in areas 


of steep topography dud not favor oxidation, and little. 


or no enrichment is present. Also, as noted above, ore 
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bodies under 50-100 feet of rock cover were not affected 
by oxidation.


AGE OF MINERALIZATION 


The base-metal mineralization, as distinct from the 


gold mineralization, ii the Shasta district is probably 
Late Jurassic or Early Cretaceous i age, but no direct 
evidence was found in the Wrest Shasta district to accu-
rately date the mineralization. All the massive sulfidue 
deposits in the \Vest Shasta dhstrict occur in the Bala-
kuala rhyolite of Middle Devonian age, but the Bragdon 
formation of Mississippian age and the Mule Mountain 
stock of aJbite granite of Late Jurassic or Early Cre-
taceous age are also slightly mineralized. The Upper 


Cretaceous rocks in the West Shasta district and the 
Lower Cretaceous (Paskenta and Horsetown of Ander-
son (1902)) rocks west of the district are riot 
mineralized. 


Base-metal ores, similar to those in the West Shasta 
district, occur in Balaklala rhyolite at the Greenhorn 
mine, 9 miles west of Iron Mountain, and in Bully Hill 
rhyolite and the Pit formation of Triassic age in the 
East Shasta district. The mineralization in the East 
and West Shasta districts is so similar in its distinctive 
mineralogy, hydrothermal alteration, and geologic 
setting that it would be a remarkable coincidence if it 
were not all the same age. 


The age of base-metal mineralization can be dated 
fairly closely by relating it to the period of orogeiiy. 
The youngest formation near he head of the Sacra-
mento Valley that was affected by the orogeny is the 
Potem formation of Jurassic age (Dilier, 1906, p. 5). 
The oldest formation that is of postorogenic age is the 
upper part of the Horsetown formation, which noncon-
formably overlies the Shasta Bally batholith 18 miles 
southwest of Redding, andl which is Early Cretaceous 
in age (Anderson, 1933, p. 1259; Hinds, 1933, p. 113). 
The location of many base-metal oi deposits of the 
West Shasta district was controlled! by structures that 
were formed during the main period of orogeny. rllhe 
ores at the Mammoth mine are in a structurai arch, and 
those at Iron Mountain, Balaldala, and Shasta King 
mines are in structural troughs. The ore dieposits at 
the Iron Mountain, Balakiala, andl Mammoth mines are 
also spatially related to major east-west faults. The 
folding, and probably also the faulting, occurred during 
the Late Jurassic oi- Early Ci-etaceous orogeny, al-


though the only definite dating of the faults is post-


Bra.gdon (Mississippian) in age in the West Shasta 


district and post-Triassic in age in the East Shasta dis-


trict. Flat bedding-plane foliation and steep fracture 


cleavage, formed during ologeny, are major ore controls. 


it therefore seems certain that the period of base-metal
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mineralization was later than the main period of 
orogeny during which these controlling structures vere 


formed. 
No intrusive bodies are present to which the ore cle-


posits can be related with certainty, either spatially or 
genetically. Syntectonic stocks of albite granite of 


Late Jurassic or Early Cretaceous age that, have the 


closest spatial relationship to the base-metal deposits 
are the Mule Mountain stock of albite. granite, at the 
south end of the Wrest Shasta mineral belt, and a stock 


of albite granite near the bridge over the Pit River on 
U'. S. Highway 9N, but this stock is 5 miles west of 
the Bully 1-Till mine and 13 mfles west of the After-
thought mine in the eastern part of the East Shasta 


cli strict. Another small stock of aibite granite is shown 
by Diller (1906) to be 6 miles southeast of the After-
thought mine. The MuI.e Mountain stock is cut by 
gash veins that have a filling of gold-quartz and small 
amounts of pyrite, chalcopyrite, and galena; foliated 
zones in the aibite granite contain a iittl.e pyiite but the 
stock does not contain any base-metal ore. The Shasta 
Baii.y batholith of biotite-quartz diorite, which is also 
of Late Jurassic or EarI.y Cretaceous age, is in the 
southwestern part of the Igo quadrangle, but no similar 
inti.usive is present in the East Shasta clistiict; ore de-
posits in the East Shasta district are almost 30 miles 
from the Shasta Bally batholith. The dikes of dacite 
porphyry and quartz latite PorlJhTry that are related to 


the Shasta Baily batholith are not, mineralized and do 
not show any evidence of hydrothermal alteration ex-
cept where dikes of Birdseye porphyry are adjacent to 
later gold-quartz veins. 


Some of the faults that cut the massive sulfide depos-
its show premineral and postmine'a1 movement. The 
writers interpret the premi.neral movement on these 


faults as having taken place during the later part of the 
Period of orogenic stress, and the postmineral move-
ment as the minor readj ustments during the relaxation 
of the stress. The mineral deposits are controlled by 
structural features formed during the ologeny, but the 
Cretaceous rocks, and the dikes related to the Shasta 
Bally batholith of postorogenic age are unaffected by 
this 'mineralization. Thus all the evidence indicates a 
Late Jurassic or Early Cretaceous age for the base-
metal deposits of the Shasta copper-zinc district. 


SUMMARY OF BASE-METAL ORE CONTROLS 


Three main controls of the massive sulfide ores can be 
recognized in the copper-zinc district; these are the 
stratigraphic control in the Balakiala rhyolite, the 
structural control by folds and foliation, and the feeder-
fissures along which the solutions ascended. 


All the base-metal ore bodies in the WTest Shasta dis-
trict are in the Balaklala rhyolite, and are limited to


one stratigraphic zone in the rhyolite. rf1is zone corn-


prises the flows and pyroclastic material of the upper 


part of the middle unit in the Balaklala. Scattered 
pyritized rock and local areas of fairly strongly pyrit-
ized rock are found in the lower unit of the Balakiala, 
but no ore bodies are known in this unit. Likewise, the 


upper unit, of coarse-phenocryst rhyolite, is not known 
to contain ore bodies with the possible exception of one 
small ore body near the base of the unit at the Mam-
moth mine. All the known ore is in the midldli.e unit of 
the Balakl.ala, and where the stratigraphy can be 
mapped in detail., the ole i.s in the upper part of the 


middle unit. 
Ore bodies ale localizedi along broad folds and warps, 


although they show little preference between anticlines 


and synclines. The mineral belt as a whole follows the 
trend of a series of broad folds that constitute a gently 
arched anticlinoriurn that has a low culmination in the 
central part of the mineral belt. There is good correla-


tion between the axis of the anticlinorium and the min-
eral belt, and between the culmination and tile central 
part of the'mineral district. The southwest end of the 
anticlinorium is cut by intrusions, but at the northeast 
end there is littl.e mineralization where the folds plunge 
beneath the overling sediments. Individual ore bodies 
are localized along minor folds, basins, and smai.l arch 
or dome structures. 


The inteisection of steep fracture cleavage and gently 
clipping bedding plan.e foliation has provided a shat-
tered area capped by impervious material that has local-
ized some ore bodies. The amount of foliation is cle-
pendent on the competence of the rocks and on their 
stratigraphic poston in folds. Where much bedded 
pyioclastc material is preseit at th.e base of the upper 
unit, bedding-plane foliation has formed, but steeply 
foliated rocks in the lower and middle umts of the 
Balakiala rhyolite are generally capped by unfoliated 
rock of the upper unit. 


Some faults of premineral age have acted as channel-
ways for ore-bearing soiutons. They generally cut 
across the strike of folds and foliation at a considerable 
angle, and are influential in localizing ore bodies in 
tarn Parts of a fold. A conjunction of the three types 
of ore controls was proba.bl.y a. necessary prerequisite to 
the formation of a major ore body. 


Two other types of ole controls for base-metal de-
posits can be mentioned, although their importance can-


not be evaluated. One of these is the presence of a very 


thick cover of shale that overlay the Balaklala rhyolite 


at the time of ore deposition. This cover of shale was 


relativel.y impervious to solutions, as fractures in the 


brittle rocks below tend to die out on entering the shale. 


An impervious "cal) rock" many thousands of feet thick
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over the anticlinoriuni would hardly fail to have a 
ponding or channeling effect on rising solutions. 


Another possible control of ore localization is the ten-
dency for solutions that rose along steep feeder channels 
to leave these channels and follow fractured zones in 


gently plunging folds. The importance of this type of 
control for ores in this district has been advocated by 
Walker (written communication), and the continuity of 
the pyritized rock (but not massive sulfide ore) at the 
ore zone, as indicated by surface exposures and by drill 
holes, lends weight to this concept. Known feeder fis-
sures are widely spaced, although undoubtedly sonic 
have not been recognized, but pyritizecl rock along the 
ore zone occurs at considerable distances from possible 
feeder channels. In addition, some ore bodies have 
formed where no feeder fissure is recognizable. It thus 
seems probable that the ore-bearing solutions did travel 
laterally for considerable distances from the steep 
feeder channels in some instances, probably guided by 
relatively more pervious channels formed along the in-
tersection of fracture cleavage and bedding-plane folia-
tion in the crests and troughs of folds. Such solutions 
probably account for the widespread pyrite formed clur-
lug the early pyrite-quartz stage. 


EXPLORATION POSSIBILITIES OF THE WEST SHASTA 
DISTRICT 


Many favorable areas where the ore zone has not been 
eroded remain to be explored in the West Shasta dis-
trict. The areas that are worthy of exploration contain 
the middle unit of the Balakiala rhyolite within the 
limits of the main mineral belt; those that can be elimi-
nated are areas in which the middle unit has been eroded 
or was not deposited, or where it is covered by a con-
siderable thickness of younger sedimentary rocks. 


These covered areas are eliminated because they are 
off the trend of the main mineral belt and because 
favorable structures and mineralized zones cannot be 
delimited. Base-metal ole bodies may be present under 
the sedimentary rocks, although the main covered areas 
lie either on the flanks of the anticlinorium or farther 
down the jiunge from the culmination of the folding; 
both of these locations are less favorable for prospect-
ing than the higher parts of the folded structure along 
the trend of the mineral belt. 


The areas within which it is probable that new bodies 


of massive sulfide ore can be found are outlined on 


plate 4. This map shows faults, areas of hydro-


thermally altered rocks, pyritizeci rocks, and the known 


ore bodies and major prospects. Plate 4 also shows the 


location of the exploratory drill holes that already have 


been drilled, with the exception of some holes drilled 


near known ore.


'l1he principal feature used in dietermining areas in 
which new ore bodlies may be foundi within the mineral 
belt is the stratigraphic sequence, as all kno\n ore n 
the dliStrict thus far has been foundi ill the middle unit 
of tile Balaklala. rhyolite. In adidition, the largest ore 
bodies occur in tile upper part of the middle unit, par-
ticularly where it contains much bedded pyroclastic 
material. No minable ore bodlies have been found in the 
upper or lower units, although the lower unit is heavily 
pyritized at some places. No massive sulfide deposits 
have been foulldl in the undlerlymg Copley greenstone. 
r1he Copley is exposedi in very few piuces along the 
mineral belt, andi the possibility of copper dleposits in 
the chloritic rocks of the Copley along feeder channels 
shoi.ild not be ignored. However, the Copley is deeply 
buried along most of tile mineral belt audi evidence of 
feeder channels in certain areas is indicated, but not 
proved. In addition, the broad expanse of Copley that 
is exposedi ill tile mapped area, which includes areas 
within tile mineral belt, contains scarcely any copper 
minerals. No massive pyrit.ic bodies are known in the 
Copley except the small bodies explored at the Akers 
prospect on Squaw Creek, and a few very small bodies 
in the southeast corner of tile Igo quadrangle.° No ore 
bodlies or mineralized rocks have been found in the upper 
unit of the Balakiala, but areas in which this unit is 
present are considered favorable for exploration, be-
cause tile middlie unit can be assulmedi to underlie the 
upper. 


No lateral controls for ore can be usedi with certainty 
to eliminate areas, where tile middle unit of the Balak-
lala is known to be present. Although most ore occurs 
along the crests or troughs of gentle folds or warps, 
some ore occurs on the flanks of folds, and these struc-
tures, while probably less favorable, cannot be elimi-
nated from exploration. 


The most favorable areas in which to search for new 


ore bodies are between known ore bodlies along the trend 


of tile mineral belt, which is also the trend of foliation 


audi folded structures. Equally favorable areas, in some 


instances, are the extensions of foidled structures beyond 


known ore bodies. Other particularly favorable, but 


less obvious, areas lie along the trend of fissures that 
apper to be main feeder channels, where these fissures 
cross folds ill the productive zone. 


Less favorable areas are where the middle unit of 
tile Balakiala rhyolite is thin, or where the upper part 
of tile middle unit has been erodied. Areas where tile 
rocks are closely folded are less favorable than those in 
which the dips are gentle. 


6 Reconnaissance in the unmappecl area southeast of Mule Mountain 
suggests that prospecting for base-metal ore bodies in the liydrothermally 
altered rhyolite in this area is warranted.
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Some bodies of rocks that are lithologica.11y similar 


to those of the middle unit are shown on the geologic 
maps, but they are not included in the favorable zones 
because they are intrusive rhyolite or because they are 
off the trend of the main mineral belt am'il are not 


mineralized or hydrotherma.11y altered. 
Some exploration holes have been drilled along the 


trend of the ore zone, particularly between the Keystone 
and the Stowell mines and at several other localities. 


Many of these holes penetrated the ore zone and cut 


pyritizecl rock, but none penetrated massive sulfide ore, 


as fa.r as is known. The position of the drill holes is 


shown on plate 4. Some of the holes were drilled in 


areas which the writers consider the most favorable 


geologically, and they reduce the possibility of locating 


new ore in these, areas; they do not eliminate the areas 


because most of the holes are widely spaced, and because 


ore bodies may occur on either side of a line of holes 


that follows the main ore trend. 


Plate 4 shows the particularly favorable places 


within the more promising areas in which to start 


exploration for new ore bodies. These areas are not 


listed in order of favorability. 


(1) The area between the Balaklala and the Keystone mines. 
Drilling already done indicates that there is a good possibility 
of bodies of massive sulfide ore between these two mines. 


(2) East and southeast of the Balakiala mine. Considerable 
drilling has been done in this area but the possibilities are not 
exhausted. 


(3) The area between the Keystone and Stowell mines. A 
line of drill holes cut the oie zone at a moderate depth, and 
additional drilling should be done northwest and southeast of 
this line of holes. 


(4) Southwest of the Early Bird mine. 
(5) The area immediately north of the Shasta King mine 


should be prospected for , a continuation of the Shasta King 
ore zone. This could be done by underground exploration from 
the workings of the Shasta King mine. 


(6) The hydrothermally altered rocks north of the anticline 
which has a core of Oopley greenstone (2,000 feet northwest 
of. the Brick Flat and Richmond ore bodies at the Iron Mountain 
mine) should be explored. 


(7) The area under Sugarloaf Mountain between the Busy 
Bee workings at the northeast end of the Iron Mountain ore 
bodies and the Sugarloaf mine probably contains massive sul-
fide bodies. However, the character of the ore in the Busy Bee 
workings and the Sugarloaf mine suggests that these sulfide 
bodies contain very little copper or zinc, and the topography 
makes exploration by drilling difficult. 


(8) Southwest of the Mammoth mine. The contact l)etweefi 
the upper and middle units of the Balakiala rhyolite may be 
expected to flatten southwest of the Friday Lowden workings of 
the Mammoth mine, and the ore bodies in the Mammoth mine 
are larger where the contact has a gentle dip than where it has 
a steep dip, as in the Friday Lowden workings. 


(9) The area immediately northeast of the Golinsky mine. 
(10) Northwest of the Sutro mine. 
(11) Southwest of the Balaklala Angle Station gossan.


DESCRIPTION OF DEPOSITS 


AKERS PROSPECT 


The Akers prospect (p1. 4) is in tine canyon Of Squaw 


Creek in secs. 6 and 7, T. 33 N., R. 5 W., at an altitude 


of 1,100 feet; the portals of the several adits are about 
300 feet west of tine southeast corner of sec. 6. A 


pyritized shear zone oriented N. 100 W., 48° E. cuts 


tine Copley greenistone and intrusive rinyolitic dikes at 
the idits. Some massive pyrite and pyritized rock is on 


tine dumps. Anotiner adit is 700 feet nortin of Squaw 
Creek at an altitude of about 1,400 feet. The only in-
formation on tine ore or oin tine underground workings 


is tinat given by Tucker. (1926, p. 144). He reports, 


un part: 


The ore occurs in small irregular lenticular ore bodies, along 
irregular fissures, one of which trends north and south, with a 
dip of 60° east, and the other having a N. 40° W. trend. The 
ore is chiefly pyrite with more or less cha lcopyrite and occa-
sional traces o bornite, and carries $2 per ton in gold and silver. 
The present work is confined to No. 3 tunnel, where a series of 
parallel north and south and a N. 40° W. fracture are being 
drifted on; and some small lenses of ore have been exposed along 
these fractures, varying in width f.oln 2 inches to 2 feet, and 
from 10 to 15 feet in length. . . . On the claims located on the 
south side of Squaw Creek are two tunnels which have lengths 
of 100 feet.. In the lower tunnel, which is driven on a N. 40° W. 
fracture, a small lens of ore 40 feet in length and about 2 feet 
in width has been developed. Samples taken from this orebody 
are reported to carry from 2 percent to 6 percent copper. 


The prospect has been inactive since sinortly after 1926. 


BALAKLALA MINE 


The Balaklala mine is located in secs. 11, 12, 13, and 
14, T. 33 N., R. 6 W., on tine southern slope of the rugged 
canyon of Squaw Creek t an altitude of 2,250 feet in 
the central part of the West Shasta copper-zinc district. 
Tine mine is owned by W. A. Kerr. It was accessible by 
car in 1950 along a steep one-way dirt road that started 
from the site of the old smelter town of Coram on the 
Sacramento River. Washouts fronn the winter rains 
make this road impassable each year, although a few 
days work witln a bulldozer is usually sufficient to make 
the road passable again. The mine has not operated 
since 1928; a fire in 1924 destroyed the mine plant, and 
another fire in 1931 destroyed the tram terminal and ore 
bunkers. The 1,500-foot aerial tramway on whicin ore 
was once hauled from tine mime to a smelter on tine Sac-
ramento River is down, and the towers have burned. 
The Balakiala smelter at Corarn on the Sacramento 
River was closed in 1911 because of smoke-damage suits 
and was dismantled in 1926. Recent salvage operations 
for scrap nnetal have removed the vestiges of , the mine 


plant. 
W. A. Kerr owns a group of claims that contain sev-


eral individual ore bodies. These are in the Baiaklala
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mine: the Balakiala Angie Station gossan; the Early 
Bird mine; and the Vulca.n (Great \Tercle) prospect (1)1. 
4). The Balakla.la mine contains two large ore bodies, 
the Windy Camp, and its faulted extension, the Well, 
and several smaller ore bodies and prospects. 


Although the Balakiala ore bodies were among the 
early discoveries in the district, the date is not known. 
Information on the history of the mine is mainly from 
reports of the California Division of Mines, but also 
from an unpublished report by G. F. Seager and from 
private mine reports. 


The mine was first named the Balaklava mine, and 
is listed as a "quartz" mine in the report of the Cali-
fornia State Mineralogist for 1894 (Anon., 1894, p. 245), 
but by 1896 the name had been changed to Balaklala, 
and it has been subsequently known by that name. 
Adits were driven into the gossan at the outcrop of the 
Windy Camp, Weil, and Balakiala Angle Station gos-
sans from 1890 to 1900. The Windy Camp ore body 
cropped out as a large gossan, but its faulted extension, 
the Well, cropped out only as fringes of gossan along 
the northeasterly edge of the ore body. The Weil ore 
body was located mainly by drilling. Many smaller 
ones did not crop out and were located by drilling. 


The Balakiala mine was operated by the Balaklal.a 
Mining Co. of San Francisco, but was leased by them 
tb the Western Exploration Co. in 1902. The latter 


company explored the mine, and by early 1902, exten-


sive drilling and 3,500 feet of drifting and crosscutting 


had been done. The property was taken over in 1905 


by the First National Copper Co. and operated under 


the name of the Balakiala Consolidated Copper Co. 


This company operated the mine from 1906 to 1911, and


from 1914(?) to May 1919, when work was suspended. 
The mine was leased by the Mammoth Copper Co. 
(United States Smelting Refining and Mining Co.) 
and was i.eopenecl in November 1923. No mining was 
done until 1924, but during 1924-25 some ore was re-
moved from the Windy Camp and High Grade ore 
bodies. In March 1926 the Balaklala mine was leased 
to the Mason Valley Minmg Co. This company mined 
5,000 tons of ore from pillars in the Windy Camp and 
North Weil 170 ore bodies from March 1926 to May 
1928, when the mine was again closed. It has not oper-
ated since 1928. The mine has been imiccessible for 
many years, but the portal of tunnel 8 from the open-
cut was reopened by a private company in 1948. Bad 
air and caved stopes allowed only a limited examination 
of the underground workings at this level. 


Production and grade of ore.-About 1,200,000 tons 
of ore has been produced from the Balaklala mine, but 
the exact total is not known. Estimates range from 
900,000 to 1,200,000 tons. Table 7 gives the data on 
production and grade of ore compiled by the writers 
from many sources. The greatest average daily ton-
nage produced from the mine was 300 tons per clay in 
1918.


GEOLOGY OF TH MINE AREA 


Stratzgrap/iy.-The rocks in the mine area include 
the lower part of the upper unit of the Baiaklala rhyo-
lite and the upper part of the middleunit of the Bala-
kiala. The upper unit ("cal) rock") includes massive 
coarse-phenocryst rhyolite and the pyroclastic rocks of 


the transition zone between the upper and middle units 


of the B al ak] ala. This massive coarse-phenocryst rhy-


olite, which overlies the ore zone, is well exposed in the 


TABLE 7.-Production and grade of ore from the Balakiala mine


[Published with l)ermission of the owners}


Grade 


Production Ore body or periods of mine operation 	 (short tons) 


Weil--------------------------------------------------------720,000 ................
 Windy Camp----------------------------------------------295,000 


North Weil 170 
High Grade 
9,83,84, 153 
Bull------------------------------------------------------2,000 (approx.) 
North Weil 3 
Windy Camp and High Grade (mined by Mammoth 


Copper Co.).2 
Balakiala mine operation, 1915-193 ----------------------- - - 351,171 4 


Weil (assays by Calif. Div. Mines) 2 


Windy Camp (assays by Calif. Div. Mines)5 


Balakiala ore bodies (assays by Calif. Div. Mines) 6	 -------------------------


Pyritic ore remaining in mine (estimated grade) 2	 -------------------------


Total-----------------------------------------------1,200,000 (estimate). 


1 Source of data, Seager, G. F. (unpublished report 1934, quoting S. A. Holman, 
manager and general superintendent of mine), unless otherwise noted. 


2 1)ata from United States Smelting Refining and Mining Co. 
3 W. A. Kerr, Balaklala Consolidated Copper Co.


Gold 


perO


(Silver 


per ton)
Copper 


(percent)
Zinc 


(percent)
Iron 


(percent)
Sulfur 


(percent)
Silica 


(percent) 


0.025 0.8 2.75 1.3 
.02 .8 2.50 
.03 1.0 3.4 1.2 
.10 5.0 12.0 1.2 
.025 1.0 2.85 1.6 
.048 4.0 10.0 1.2 
.025 .8 2.75 1.3 
• 026 . 96 2. 56 2. 2 29. 0 39. 0 24. 4 


.031 1.0 3.08 


.0228 .82 2.734 29.1 29.8 


.025 .85 2.46 29.8 23.5
'4.3 


.03 • 9 2. 7 2. 2 


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


31. 5


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


35. 2 21. 40 


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


Al2O3 
02 . 86 2. 46 34. 8 39. 4 18. 3 


.028 1.0 2.80


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


1 3) -------------------------------


This figure includes ore from some of the ore bodies above. 
Calif. State Miii. Bur., 1908, Bull. 50, p. 90. 


6 Calif. State Mm. Bur., 1926, v. 22, p. 145.
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FIGURE 47.—View of opencut at Balaklala mine showing part of the middle unit of the Balaklala rhyolite. Coarse pyroclastic layer (a) with 
rliyolite fragments as much as 12 inches in diameter ; white porphyritic rhyolite (b) , with 2-millimeter quartz phenocrysts ; nonporpliyritiC 


rhyolite pyroclastic bed (C) ; mineralized rhyolite (d) that contains a few small quartz phenocrysts and is strongly altered massive sulfide 


ore (c). Note the irregular contact to ore. 


opencut where the overlying rocks have been dropped to 
the level, of the ore zone by the Bal.aklala fault, and is 
also exposed on the road from the opencut to the portal 
of the Well tunnel, and on the ridges above the opencut. 
The coarse-phenocryst rhyolite is a hard light-gray to 
white rock in unweathered exposures, but weathers to 


soft, punky light-tan rock. The rock is massive and 
essentially structureless, except for a local formation of 
what appears to be flow banding. The phenocrysts ob-
served in hand specimens are predominantly quartz, 
although locally, as in the area north and west of the 
portal of the keystone mine, feldspar phenocrysts are 
prominent. In thin sections, feldspar and quartz pheno-
{rysts are seen to be equal in amount, but weathering 
makes the feldspar difficult to recognize. The pheno-


crysts are abundant and range from 3 to 5 millimeters 


across.


The massive coarse-phenocryst rhyolite in this area 
is underlain by shaly tuff and coarse and fine py'oclas-
tic material, which is exposed above the ore in the glory 
hole (fig. 47) and on the ridges south and southwest of 
it. The different types of pyroclastic material have 
little horizontal continuity, but the zone as a unit i.s 
continuous. The pyrociastic material ranges from a 
thin black shale containing minor tuff layers, to tan, 
shal.y tuff and thin beds of lapilli tuff that have a maxi-
mum thickness of 40 feet, 2,500 feet east of the mine, to 
coarse lapilli tuff mixed with coarse volcanic breccia 
that contains rounded fragments 6 inches in diameter. 
A few of the larger fragments have lighter or darker 
colored rims and appear to be volcanic bombs. Some 


fragments of coarse-phenocryst rhyolite occur in the 


volcanic breccia, and chips of quartz phenocrysts as 


much as 4 millimeters across are common in layers of
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crystal tuff. Some of the bedded material appears to 
be aikosic. 


The contact between the massive coarse-phenocryst 
rhyolite and the underlying rocks of the transition zone 
east of the opendut is sharp, but to the south, th massive 


rhyolite thins abruptly and interfingers with tuff. The 
fades change occurs between the opencut and the surn 
mit of the ridge south of the Keystone mine. Shaly and 
rhyolitic tuff layers are interbedded with coarse-pheno-
cryst porphyry flows on the ridge east of the Balakiala 
mine. The contact between the upper and the middle 
units of the Baiakl ala rhyolite is at the base of the trans-
ition zone. 


The upper part of the middle unit of the Ba] akiala in 
the mine area is composed of porphyritic rhyolite con-
taining 1- to 3-millimeter quartz phenocrysts, vo]canic 
and flow breccia that contains fragments of porphyrtic 
and nonporphyritic rhyolite, and flows of rionpor-
phyritc rhyolite. 


Geologic structure of the mine area.—The rocks in the 
mine area have been gently folded and warped and are 


cut by many faults. A poorly developed steeply dip-
pmg foliation has been superposed on the rocks of the 
middle unit. Dips as high as 75° have been measured 
in bedded tuff near the mine, but dips of 100_300 are 
more common. The folds could not be manped in detail 
because of the limited exposures of bedded material and 
the lack of sufficient underground data from mine work-


ings and drill holes. However, several small synclines 
and anticlines were recognized on the basis of bedding in 
tuff and from the outcrop pattern, but little parallelism 
between the a.xes of these small folds or warps is ap-
parent. Dips on bedded rocks at the surface near the 
Windy Camp–Weil ore body indicate that the flows that 
contain this ore body have a basin shape in the mine 
area. Two similar folds occur east of the ore body, but 
these folds appear to be offset by the faults in the two 
gulches immediately east of the Balakiala mine and 
could not be traced. 


Many fault are present in the underground work-


ings; the larger ones are shown on the map of under-
ground workings (p1. 5). Most of these faults have a 
small, offset and cannot be recognized at the surface. 
The Balakiala fault, however, has a vertical displace-
inent of about 220 feet, and can be traced west of the 
mine with fair accuracy for 13/4 miles. It is a steeply 
dipping normal fault that is downthrown on the north. 


ORE DEPOSITS 


General description.--The mine was inaccessible in 
1934 when G. F. Seager was doing geologic work in the 


West Shasta copper-zinc district, but he was able to 


obtain a great deal of detailed information from S. A.


I-Io].man, wtho was manager and general superintendent 


diuring much of the time when the mine was operating. 
The ore of the Balakiala mine occurs as large, flat-


lying, tabular bodies of massive pyrite that contain 
copper and zinc minerals and small amounts of gold and 
silver. Tjr0 large ore bodies and many small ones are 
present in the mine (pls. 5 and 6) . The two large ore 
bodies, the WTindy Camp and the lVeii, before being 
separated by the Balakiala fault, weie formerly one 
elongate basin-shaped lens of pyritic ore. The smaller 
ore bodies are all massive sulfide ore, although the cop-
per and zinc content varies considerably. The Windly 
Camp-Weil ore body before faulting was 1,400 feet long 
and slightly less than 500 feet wide. If the gossan in 
the vicinity of a.dhts 1, 2, 3, and 4 is an extension of this 
ore zone, as is indicated by cross section H–I–J–K, 
plate 6, the ore lens was 1,800 feet long. In addition, 
fairly continuous mineralization at the ore zone has 
been demonstrated by drilling between the Balaklala 
andi the Keystone mines, which lies 1,400 feet southwest 
of adit 1, audi between the northwest end of the stopes 
on the Weil ore body and the suffi de bodies in the 1-lorse 
tunnel. 


The operators of the Balakiala mine recognized the 
basiri].ike shape of the prefaulted ore body, and the 
preseice of an ore zone, as their extensive exploration 


by dirilling appears to have taken this structure into 
account. The lowest point in the ore body is in the cen-
tral Part of stope 5 (p1. 5). From this point the base 
of the ore zone rises (correcting for offset on the Bala-
kla].a fault) 135 feet to the High Grade stope to the 
north, 154 feet to stope 16 to the northeast, 100 feet to 
the 153 ore body to the southeast, and 340 feet to the 
gossan in adit 1 to the southwest. The rise to the north-
west is not as steel) as in other directions. Drill holes 
show that the basin structure flattens to the southwest 
(p1. 6, D–E–F–G). 


Character of the ore bodies.—The ore in the Balakiala 
mine is a hard fine-grained pyritic ore that contains 
chalcopyrite and spha].erite and small amounts of gold 
and silver. The ore as mined contained 23 percent Si02 
(in some of the ear].y reports, no distinction is made 
between silica and insoluble material), but this was in 
part due to remnants of mmrepiaceci rock in the ore and 
to small included bands of waste; the ore had an average 
weight of 7.25 cubic feet to the ton. 


The aggregate thickness of the sequence of rhyolitic 
rocks in the ore zone as here used is at least 300 feet. 
The top of this sequence is the base of the upper unit 
of the Balakla.ia rhyolite, and occurs throughout the 


district, but the base of the ore zone is not marked by 


any stratigraphic brea.k and includes the lowest known 


ore. In areas between individual ore bodies, the
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pyritized zone is commonly limited to a thin layer a 
few feet to a few tens of feet thick immediately below 
the base of the upper unit. Thus in the general ore-


bearing area the mineralized zone is contiimous, al-
though individual drill holes may cut through areas 
that contain no massive sulfide, and locally little or no 
pyrite. Massive sulfide ore bodies occur as sharply 


bounded masses in a. general. ore zone of weakly pyri.tized 


to well-pyritized rock. 
The outlines of the stopes on the composite map of 


the Balakiala mine (1)1. 5) commonly mark the limits 


of the massive sulfide ore, and beyond those limits the 


wall rock is either barren or weakly pyrtized. There 
is a sharp contact along most stope walls between the 
massive sulfide body and the wail rock. However, a 
considerable amount of massive sulfide ore that was 
below a minable grade or was inaccessible from work-
ings remains in place in some areas, as along the south-


east edge of the Windy Camp ore body (p1. 6, H—I—eJ), 


and massive sulfide, observed in some drill holes, has 
not been mined. Also, a.t a few places, the end of a 
stope marks the point a.t which lenses of ore wedge down 
to ore that was too thin to be minable. However, 
according to Hoiman's description, the edges of most 


of the sulfide bodies were smooth and sharp, although 


curved. 
One main layer in the ore zone includes the Windy 


CampWeii ore bodies and is fringed with smaller ore 
bodies, but a few lie above or below the prmcipa.i ore 
layer. The North Weil 170, the High Grade stope, the 
Bull., and stopes 3, 8, 9, 84, 92, and 153 were isolated 
ore bodies, not connected to the main sulfide mass in the 
Windy Camp-Weil except by the weakly pyri.tJzedl and 
locally barren ore zone. The Bull is an isolated bean-
shaped ore body wei.i below the main ore layer. The 
North Weil 170 lies above the Wei.l., and stope 92 lies 
below the main zone of the Windy Camp. The North 
Weil 3, although it is connected with the Well., lies 
in part a.bout 20 feet below the main Weil. The oc-
currence of ole bodies at several levels in the ore zone 


is shown on the cross section, but it is probabl.e that some 
of these are fault segments. The ore bodies east of 


the Windy Camp are isolated sulfide bodies, however, 


as the rock between stope 84 and the Windy Camp is 


either slightly pyritized or barren rhyol.ite where it is 


cut by drill holes. Ore was. found in two clri].i holes 


southeast of stOpe 5 (pi. 5), which extends the ore in 


this stope toward stope 9, but an area of barren ground 


is probably present between stopes 9 and 5. 


The thickness of the massive sulfide ore in individual 


ore bodies ranges from a few feet to 75 feet. The 


Windy Camp-Well ore body reaches, a maximum thick-


ness of 75 feet ill the central part of the lens from which 
the ore decreases in thickness in all dhrections. The 


North Well 170 is a lens-shaped ore body that lies aboit 
65 feet above the top of the Weil ; it pinches out to 
the north, south, andl east, but is reportedi to be termi-
nated Oil the west by a fault that dlips 45° E. The 
average thickness is 25 feet, audi tile maximum is 0 
feet. Ore body 153 averages 20 feet in thickness ; no. 
84, 20 feet ; rio. 83, 25 feet ; and rio. 9, 30 feet. Stope 92, 


lying west of the WTindy Camp, averages 25 feet in 


thickness. 
Tile gradle of the Baiaklaia ore is ill general uniform, 


but some separate ore bodies andi a few masses within 
tile larger bodies differ considerably from the general 
average. Table 7 gives tile assay da.ta tila.t are known 
n different ore bodies. Tile Weil was of uniform grade 


throughout, including tile Nortil Weil 3, but ill the 
main Windly Camp ore body, richer gradie ore occurred 
ill tile lower 10 feet in the opencut. This higher grade 
ore extended 200 feet east of the opencut, and averaged 


5 i)ece11t copper, 0.036 ounce of gold, and 1.0 ounce 
of silver. Tile ore lying soutllWest and west of tile open-
cut averaged 1.75 percent copper. Seager reports that 
near the base of the ore body in tile opencut, and east 
undler tile portal of tunnel 8,flat-lying bands of chal-
copyrte from 2 to 12 nches tilick cut tile massive pyrite 
andi replace porphyritic rhyolite. No reason is known 
for tile localization of lligll copper content in ore bodies 
sucil as the iHigh Grade (12.0 percent copper) and tile 
Bull (10 percent copper). In eacil of these ore bodies 
tile goldi content increases with the copper, but tile grade 
of tile zinc remains constant, suggestmg that copper and 
gold are closely associated at tile Balaklala mine. 


Ore controls.—The broad ore control for tile main ore 
zone at the Baiakla.la mine is the contact between the 
oveilying upper umt of tile Bai.a.klaia rhyolite and the 
middle unit of the Bala.klala. All ore occurs at or a 
short distance below this contact. More detailed ore 
controls appear to be tile basin-shaped foidi in tile rocks 
audi the thin layers of bedidling-piane foliation ln tile 
flat-lying bedi of pyroclastic rock andi shaly tuff that 


immedliate.ly overlies the malil ore zone. 


R.oundedl nodules of unrepla.ced rock 2 to 12 inches in 


d'Ila meter occur ill tile ore in the opencut. Most of tile 


rock remnants are compoSedi of porphyritic rhyohte 
containing 2-millimeter pilellocly5t5, but some are frag-


ments of nonporphyritic rhyol i te. Tile massive sulfide 


ore appeals to have replaced both varieties of rhyolite, 


but apparently did not replace tile overlying pyroclastic 


material. 
Marty faults are present in the mine area, but no evi-


dence of feeder channels was seen, except that some ore


4
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bodies stop abruptly against faults, and no faulted ex-


tensions of such ore bodies have been found. 
Exploration possibilities.—Even though a large 


amount of exploratory drilling has been done in and 
around the Balakiala mine, some favorable areas re-
main to be explored. The most favorable zones are 
between the Windy Camp ore body and the Keystone 
imne ore bodies, which lie 1,800 feet to the southwest. 
Some cimihing has been clone in this area, and pyritizecl 
rocks were found in the ore zone. Additional prospect-
ing should be clone to the south and east of the present 
ho] es. 


A large area of the ore zone lies south and east of the 
small lens of ore at the Horse tunnel. In this area the 
ore zone immediately under the base of the upper uiiit 
is covered by rhyohite of the upper unit. Drilling, based 
on detailed mapping of the folds and faults, might lead 
to the discovery of new ore bodies in this area. 


The possibility of finding small isolated bodies of ore 
below the main Windy Camp-Weil ore body is indicated 
by the present drill holes. Some additional exploration 
below the main ore zone seems warranted if the lower 
mine levels are reopened. 


BALAKLALA ANGLE STATION GOSSAN 


The Ba.iaklal.a Angie Station gossan crops out in sec. 
7, T. 33 N., R. 5 W., about 1 mile east of the Balakiala 
mine, along the road leading from Coram to the mine. 
The prospect is at an altitude of 2,500 feet and is north 
and immediately below the Baia.klaia AngTe Station on 
the old BahakI ala tram line (p1. 4). 


This gossan has been explored by many shafts, short 
a.clits, and drill holes, but no unoxidized sulfide has 
been found (fig. 48). None of the gossan has been 
mined. The prospect is owned by the l3alaklala Con-
solidated Copper Co. 


Geology.—The gossan lies immediately below the base 
of the upper unit of the Balakiala rhyolite, which in 
this area is composed largely of pyrociastic material. 
These pyrociastic iocks comprise poorly bedded tuff, 
much of which contains quartz crystals more than 5 
millimeters across, and fine volcanic breccia that con-
tains many lithic fragments of nonporphyritic rhyolite. 
The gossan is in a hydrothermaliy altered porphyritic 
rhyolite that is light greenish gray to pink or lavender, 
and contains 2- to 3-millimeter quartz phenocrysts. 
Part of the rock that contains the gossan appears to be 
pyroclastic material. Rocks of the upper and middle 


units of the Baiaklala in this area are strongly pyritizeci 


and hyclrothermally altered and aie punky white, or 


light-greenish rocks, or have shades of blue-green, red, 


or lavender.


A notable feature of the Ba.laklala Angle Station gos-
san is that the gossan a.ndl enclosing rocks are not in 
1)lace, but are parts of a shallow landlslide. This slide, 
in turn, is only one of a series that are prese1t as far as 
the canyon of Squaw Creek 2,500 feet to the north. The 
jumbled, broken character of the gossa.n and enclosing 
rocks iii. the slides is shown in the deep washes on the 
hill slopes below the gossan and in the many shallow 
shafts audi adits in the gossan. At some places in the 
slide the rocks are broken andl dlisOrientedl ; at others 
the gossan andl enclosing rocks are broken into rather 
large blocks that have moved only small amounts. One 
shaft 49 feet deep exposes large bhocks of unbroken rock 
that has tuffaceous layers conformable to the general 
southwesterly dip, but the gossa.n andi rock surrounding 
these large blocks is crushed and broken by the move-
ment of the slide. 


The large sca.rp behind the landslide is little eroded, 
although soil creep and wash have completely covered 
the sole of the slide. The maximum amount of move-
ment tha.t could have occurredl is somewht less than 200 
feet vertically, and the appearance of the topography 
indicates that the movement was probably not much 
more than 100 feet. 


Ore deposit.—Gossan from massive sulfide is exposed 
at the surface andl in shallow workings, but much of the 
material that is intermingled with the true gossan is 
dlerlved from silicified rhyolite that contained from a 
small percentage to 50 percent pyrte. The gossn and 
oxidizedi, pyritizeci rhyolite occur as boulders as much as 
10 feet in dhameter scattered over the surface, and none 
of it is considered to be ii place. It is mpossibie to 
outline areas of gossa.n and heavily pyritized rock in 
more than a general way. 


The gossa.n appears to dip about 20° SW., comparable 
to the apparent southwesterly clip of the enclosing pyro-
clastic beds, although no reliable attitudes could be ob-
tained on the latter. The gossan is at least 15 feet thick 
in one adit andl locally may be thicker, but it seems 
doubtful that a large area of continuous gossa.n is pIes-


ent. Rather, the gossan is probably in small bodies 
surroun died by strongly P3 Tritlzed rock, although the 


jumbled character'of the rocks in the slide may contrib-
ute to this assumption. 


This deposit is of interest because of the relatively 


high gold content of some of the gossan, and because of 


the possibility of finding an unoxidizedl extension of the 


dieposit to the southwest or west. The gossan has been 


extensively sampled, but most of the. samples were taken 


from diumps or from gossan exposed in pits and adits. 


An arithmetic average of three separate sets of samples 


is shown in table 8.
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FIDuRE 48.—Map of the workings of the Balakiala Angle Station gossan. 
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TABLE 8.—Arithmetic average of three separate sets of samples 
from the Bala/clala Angle Station gossan 


IData furnished by Coronado Copper and Zinc Co. and the United States Smelting, 
Refining and Mining Co.] 


Sample	 Gold (ounces Silver (ounces 
per toil)	 per ton) 


Group: 
1--------------------------------0. 118	 1.48 
2---------------------------------. 124	 3.24 
3--------------------------------. 178 	 2.04 


Churn-drill samples indicate that an appreciable part 
of the gossan will average 0.25 ounce of gold per ton 
(R. T. Walker and W. J. Walker, written communica-
tion). All the samples show that the Balaklala Angle 
Station gossan carries appreciably more gold than gos-
san in other parts of the district. As discussed on page 
97, the writers believe that the evidence indicates that 
this gossan was derived from a deposit of massive sulfide 
that contains not only pyrite but also sul.fides of copper 
and zinc. 


The area between the Balaklala Angle Station gossan 
and the Spread Eagle, Keystone, and Baiaklala mines 
is almost entirely covered by the upper unit of the Ba-. 
laklala rhyolite. Many warps in the base of the upper 
unit are shown by clips in tuff beds, but reliable attitudes 
on bedding are too scattered to outline the folds or warps 
in detail. The gentle southwest dip of the tuff beds 
at the Balaklala Angie Station gossan must flatten and 
reverse to a northeast dip to the southwest and west 
of the gossan, as the base of the upper unit of the 
Balaklal.a in these directions is at a higher altitude than 
it is at the Balaklala Angle Station gossan, although the 
difference in altitude may be due in part to faulting. 
Much of the upper unit west and southwest of the 
Balaklala Angle Station gossan is pyritized and hydro-
thermally altered to a white to lavender argillic rock. 
Thus almost the entire area between the Balakiala Angle 
Station gossan and the Balakiala, Keystone, and Spread 
Eagle mines is worthy of exploration because the ore 
zone is concealed in this area, and much Of the overlying 
upper unit of the Balakiala rhyolite contains products 
of hydrothermal alteration. 


CRYSTAL COPPER PROSPECT 


The Crystal Copper piospect is on a small, north-
ward-flowing tributary stream in the canyon of the 
South Fork of Squaw Creek about 2,000 feet north 
of the Early Bird mine. It is in sec. 11, T. 33 N., R. 6 
W., at an altitude of 2,300 feet (p1. 4). Exploration 
work consists of many short adits driven into mineral-
ized zones in rhyolite. The property is owned by the 
United States Smelting Refining and Mining Co.


Geology.—The prospect occurs in a flow of porphy-
ritic ihyolite containing 2-millimeter phenocrysts, 
which is interlayered with minor pyroclastic rocks and 
flow breccia. The flow of porphyritic rhyolite is sur-
rounded by nonporphyritic rhyolite a few hundred feet 
from the workings; its stratigraphic position is not 
known. Foliation is limited to narrow zones, and most 
of the rocks are massive. 


Ore deposits.—Bands of pyritizeci rhyolite and small 
lenses of gossan are prominent in the mine area. The 


general trend of mineralization appears to be N. 20° E. 


The rock on the dumps is silicified rhyolite that con-


tains as much as 50 percent disseminated pyrite. No 


massive sulfide ole was seen on the dumps, but one 


gossan 2 feet thick was apparently derived from 


massive sulfide. Some of the rock in the pyrtizec1 


areas has been hydrothermai].y altered to soft white 


claylike products. No ore has been mined from this 
prospect.


EARLY BIRD NINE 


The Early Bird mine is owned by the Balakiala Con-


solidated Copper Co. It is located in sec. 11, T. 33 N., 


R. 6 W. at an altitude of 2,700 feet on the south side of 


the canyon of the south fork of Squaw Creek. The 


mine is on an isolated body of massive sulfide ore about 


1 mile west of th.e Balakiala mine (p1. 4). A level road 


once extended from the Balaklaia mine to the Early 


Bird mine. Although this road was not passable iii 


1951, it could be made passable with a small amount of 


repair. The mine was explored by a main :tdit • 350 


feet long, and by 460 feet of drifts under the ore body. 
The portal of the main adit was caved in 1951, but was 


opened for a short time in 1948. The underground 


workings, which were examined by the senior author 


and were mapped by 0. W. Jarrell, 7 were open and 
accessible except for the first 50 feet near the portal, 


when the mine was reopened in 1948. 


Some work was done on small outcrops of gossan near 


the upper adit (fig. 49) probably as early as 1908, but 


the ore body was discovered by drilling in 1918. Min-


ing began in 1922, when the mine was leased to the 


United States Smelting Refining andi Mining Co. This 


company mined a small tonnage of selected high-grade 


copper ole during 1922-25. The mine was leased to the 


Mason Valley Mines Co., 1926-28, during which time 


the major part of the stoping was done. The produc-


tion from the Early Bird mine is given in table 9. 


7 Map furnished by the West Shasta Exploration Co.
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FtGmcE 49.—Geologic rncsp of the Early Bird mine area. 
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eology.—The Early Bird ore body is in light-gray 


siliceous, porphyritic rhyolite that contains 2-millimeter 
phenocrysts, typical of the middle unit of the Balakiala 


rhyolite, but it is overlain by a flow of nonporph.yritic 
rhyolite. The ore body is near the top of the Balaki ala 


rhyolite, however, as shale of the Kennett formation 
crops out on the ridge about 300 feet higher than the 
mine. The upper unit of the Bal aid ala appears to wedge 


out a short distance cast of the Early Bird mine, and 
the base of the Kennett formation takes the place of the 
base of the upper unit as a stratigraphic marker. The 
ore body probably occurs between 200 and 300 feet 
stratigraphicaily below shale of the Kerinett formation, 
although the attitude of the beds is not known in detail 
because of the P° outcrop in the mine area. 


Ore body.—The Early Bird ore body is a flat-lying 


elongate body of massive sulfide that is cut by a • cross 


faul.t (fig. 50). The fault divides -the ore body into 
two separate blocks; the south block is about 30 feet 
higher than the north. The stoped pai. -t of the ore body 


is 428 feet long, but the exposed strike-length of ore is 
460 feet, and the faces of both the north. and south stopes 
are in ore. The ore averages about 55 feet in width and 
has a maximum width of 85 feet; it averages about 15-20 
feet in thickness, although the thickness is not uniform. 
The maximum stope height is 20 feet and the maximum 
thickness of ore is probably not more than 30 feet. 


The north end of the ore body has a synclinal shape 
as shown in section C–C', figure 50; the footwail con-
tacts are exposed in the north stope, and in the noith 
drift below the stope (fig. 51). In the south stope the 
ore has a uniform west dip at the south end but is cut 


by a fault on the west side (fig. 50, A–A' and B–B'). 


Dips. on the footwail of the ore in the central part of the 


south ore bodly indicate that it also has a synclinal shape. 


The ore is dense, metallic looking, and structureless 
and has no visible gangue minerals. It is cut by a few 


veinlets of chaicopyrite, sphalerite, and quartz. The 


appearance and grade of the ore i.s uniform. 
The contacts are sharp between massive sulfide and 


rhyolite containing 2-millimeter, quartz phenocrysts 


that forms the wall rock of the deposit. Foliation is


not as well dleveiopedl at the contact of the rhyolite and 


the ore as it is near the wail rock of most of the massive 


su].fidle bodlies of the area. A thin yellowish sericite or 
clay gouge ranging from a quarter of an inch to rarely 


2 inches in thickness is present along much of the ore 


contact, but this might be dine to minO1 postmineral 
movements. No frozen contacts were seen, audi the wail 


rocks contajn pyrite at only a few places. Most ore con 
tacts in the Early Bird mine are regular, smooth planes 
that are shar)ly curvedi in places. The continuity of 
many contacts is broken by cross faults that have a dliS-
placement of a few feet, but no persistent directiOn or 


offset is apl)areflt in these smttli faults. Crushedi sul-
fidies along minor faults audi si.ickensided surfaces are 
locally preseit in the ore, but not along the contact be-


tween massive sulfidle and wail rock. 
In polished section the ore is composed largely of 


fracturedl anhedral pyrite grains a.s much as 1 milli-
meter in diameter. Chalcopyrite occurs interstitial to 
and in fractures in pyrite. Sphalerite is interstitial to 


pyrite andi at some places to chalcopyrite. The gangue 
minerals are quartz andi minor amounts of calcite. 


The ore is not oxidized at its upper contact m the 


backs of the stopes, 150 feet below the surface. Drill 
holes show no enrichment in copper or silver at the 
top of the ore. The low silver content andi absence of 
silver enrichment in the high-gradle copper ore mined 


by the United States Smelting Refining and Mining Co. 


(table 9) also show that the high copper content of this 


ore was not dlue to enrichment. Other than this small 
tonnage of high-gradie copper ore, the ore samples are 
very uniform in gradle. Ore from four dlrili holes aver-
aged 0.03 ounce of gold, 1.53 ounces of silver, and 3.01 


peicent of copper, which checks fairly closely with the 


recoldi of production if the small tonnage of high-grade 


copper ore is omitted. No zinc assays are available. 


The drill holes shown on figure 49 diidl not reveal the 


limits of the ore along its strike. If the ore continues 


unfaultedi horizontally northwardl, it should crop out 


about 1,000 to 1,500 feet from the end of the north 
stope. In this stope the north face has a larger area 


than most cross sections of the ore body, and ore can 


be expectedi to continu.e fo .r some distance north of this 


stope face. The fact that its outcrop has not been 


located at the surface may be due to the absence of good 


outcrops in the mine area andi on the slopes to the north, 


or its northerly extension may be dropped by faulting. 


No exploration has been done to the south of the ore 


body, andi although the face of the south stope contains 


less than the average cross section of ore, a large area 


of favorable ground remains to be explored south of 


the Early Bird ore body. 


TABLE 9.—Production and grade of ore from the Early Bird mine 


[Data furnished by R. T. Walker and W. A. Kerr. Zinc content not given in assays] 


Grade 


I Production I	 I 


(ounces I (ounces I (per-
0pertor	 (short tons)	 Gold I Silver Copper 


	


I)c' ton) per ton)	 cent) 


United States Smelting Refin-
ing and Mining Co., 1922-25 	 5, 116 0. 015 0. 41 10. 27 


Mason Valley Mines Co-------35, 000 	 . 034 2. 00	 3. 40
/
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GOLINSKY MINE 


The Golinsky mine is 1 mile northeast of the Main-


moth mine on the northeast side of Little Backbone 
Creek, in sec. 28, T. 33 N., R. 5 W., at an altitude of 
1,840 feet. Access to the Golinsky mine was cut off when 


Shasta reservoir was flooded. In 1950 the mine was 
owned by the U. S. Government. The mine is accessible 
only by boat to a road that leads from Shasta Lake to the 
mine. The road, about 2 miles long from the lake to the 
mine, was not passable in 1950, but it could be repaired 


by putting culverts in the washed-out parts. The mine 
workings are inaccessible, and the mine plant has been 


dismantled. 
The outcrop of gossan was discovered before 1902, as 


Aubury (1902, P. 90) reports 750 feet of exploratory 


work had been done by that date. The mine was owned 


in 1902 by B. Golinsky of Kennett. During 1906-7 
the mine was under lease to the American Smelting and 
Refining Co. This company mined 3,078 tons of sulfide 


ore and shipped it to the Tacoma smelter for treatment. 
The mine was idle from 1907 until 1931, when it was 


leased to Vickery Brothers, who attempted to recover 
the gold and silver from the gossan, but the process used 
was not successful. In 1935 the mine was leased to the 


Backbone Gold Mining Co.; this company built a road 
from the old town of Kennett to the mine and installed 
a small smelter at the mine. During their operations, 


3,189 tons of ore was mined and treated in the smelter, 
but the mine was closed again in 1937 and has not been 
operated since. Table 10 gives data on production. 


TABLE 10.—Ore mined by American Smelting and Refining Co.
and Backbone Gold Mining Co. 1 


Grade of ore mined by American Smelting and Refi nng Co.


[Tons mined-3,07S1 


Gold--------------------------------ounces per ton__ 0. 134 
Silver----------------------------------------do_._ 4. 61 
Copper-------------------------------------percent__ 3. 57 
Zinc-------------------------------------------do_ 8. 9 
Sulfur----------------------------------------clo 30. 7 
Iron------------------------------------------ 23. 6 
Silica------------------------------------------ 27. 5


Production of ore mined by Backbone Gold Mining Co 


[Tons smelted-3,1801


samples taken at the surface in gossan by the U. S. 
Bureau of Reclamation contained 0.01 ounce of gold 
and 2.28 ounces of silver. Samples taken by the United 


States Smelting Refining and Mining Co. on the gossan 
exposedi in the undergroundl workings assayed much 


higher than the U. S. Bureau of Reclamation assays at. 
the surface. The weighted average of 13 samples taken 


on gossan underground showed that the gossan con 
tamed 0.36 ounce of gold, 8.10 ounces of silver, 1.20 per-
cent copper, trace of zinc, 24.0 percent iron, 6.4 perceit 


sulfur, and 47.4 percent silica.8 


Geology.—The massive sulfide ore body at the Golin-


sky mine lies just above a gently dipping contact be-
tween siliceous white foliated, iionporphyritic rhyolite 
below, and massive tan soft, porphyritic rhyolite above. 
The nonporphyritic rhyolite below the ore body is a 
heterogeneous mixture of flow-banded rhyolite and 
rhyolitic pyroclastic mtterial. Several types of pyro-
cla.stic rocks are present, but none of it shows bedding. 
Coarse and fine volcanic breccias composed of rounded 
knobs of rhyolite in a matrix of rhyolite, probably a 
flow breccia, are mixed with stubby layers of rioubrec-
ciated rhyolite. One bed of volcanic breccia in Little 
Backbone Creek below the mine is composed of a felsitic, 


green chioritic matrix that contains 3-inch oval bombs 
of white rhyolite containing closely packed chlorite and 
quaitz amygdules. Much of the rhyolite below the 
mine has a steeply dipping foliation, andl .sericite or. 


clay minerals are formed along closely spaced planes. 


Locally the rock is pyritiZedl. 
The nonporphyritic rhyolite and volcanic breccia 


grades upward into a tuffaceous bed that is commonly 
present along the lower contact of the overlying por-
phyritic rhyolite in this area. The tuffaceous bed is 
not foundl at the mine and may be thin or absent, but 
is well exposed several thousandl feet north and south 


of the mine. This bed is a well-bedded, water-deposited 


crystal tuff, that contains material ranging from grit 


to fine volcanic conglomerate. It dlips gently to the 


west, somewhat flatter than the hill slope. 
The tuff bed is overlain by mediuin-phenocrySt pot-


phyritic rhyolite about 100-200 feet thick, but part of 


the hillside appears to be almost a dhp slope, a.ndl the 


thickness is difficult to estimate due to the absence of 


bedding. Most of the porphyritic rhyolite contains 2-


to 3-millimeter quartz phenocrysts, and is interlayered 


with pyroclastic rocks and thin layers of rhyolite or 


rhyolitic tuff, which is the typical lithology of the mid-


dle unit of the Balakiala rhyolite. However, some 
bodies of coarse-phenocryst rhyolite characteristic of 


the rock in the upper unit of the Balaklala are present 


Matte produced------------------------------tons__ 398. 5 
Gold----------------------------------------ounces 	 551. 54 
Silver -----------------------------------------clo 	 11, 123 
Copper--------------------------------------pounds_ 91, 689 


1 Data from U. S. Bureau of Reclamation, nnpublishel report by E. C. 
Gaibraith and W. I. Gardner. 


The gossan at the Golinsky mine was mined in a broad, 


shallow opencut in an attempt to recover the gold that 


the gossan contained. The subsequent slumping and 


the soil that was washed into the cut have concealed the


C 


r 


geology near the outcrop of the ore body. Three 8 Data furnished by United States Smelting Refining and Mining Co. 
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and these probably are intrusive masses, but some may 
be local bodi es of extru sive coarse-phenocryst rhyol ite 


that here antedate the main period of extrusion of this 
rock and occur as small flows in the middle utht. 


The base of the upper unit of the Badakiala rhyolite 
is marked by a layer of locally well-bedded crystal tuff 
that lies beneath shale of the Kennett formation on the 
ridge above the mine, but it is not certain vthether the 
coarse-phenocryst rhyolite that lies a short distance 
above the Golinsky ore body is an extrusive mass and 
therefore part of the upper unit of the Balakiala rhyo-


lite or whether it is an intrusion into the middle unit. 
Ore body.—The Golinsky ore body is a relatively 


small steeply dipping lens of massive sulfide. It is ex-
ploied by two adits and by several intermediate levels 


(1)1. 7). The massive sulfide has sharp boundaries along 
the sides of the lens, and in the northeast end of the ore 
body on the 55-foot level the ore is basin shaped or keel 
shaped.9 At the west end of the ore on the 55-foot level, 
the lens of massive sulfide pinches out along a clay seam 
in a shear zone, as it does at the east end of the level of 
tunnel 1. At the east end of the 70-foot level and along 
the southeast edge of the ore on the 55-foot level, the 
contact is gradational to pyritized rock, or to rock con-
taining scattered bodies of massive sulfide. Likewise, 
the ore piiches out in the w:inze below the 55-foot level 
at the west end of the ore body (p1. 7, U–U'). 


The ore is shown on the underground map as localized 
in a shear zone that strikes N. 60° E. and dips 55°-60° 
SE.; the shear zone was not seen on the surface. 


The following information on the appearance of the 
ore is taken from a report furnished by the United 
States Smelting Refining and Mining Co.: 


At about the centre of the workings, the fractured zone widens 
and makes a shoot of ore that has maximum dimensions of about 
30 feet wide, 65 feet long, and 60 feet high as stoped. This zone 
narrows to the east and west of the main lens. The hanging 
wall is generally pretty well defined, with Porphyry and some 
bunches of sniphides south of it. The ore is not quite so sharply 
limited on the north, and sometimes ore makes out irregularly 
into the footwall. A coarse, firmly cemented breccia-zone often 
occurs on the footwall. Cross-cutting has exposed no ore to the 
north or south of the main fracture-zone. Above the suiphide 
orebody, is oxidized material and gossan, extending to the 
surface. 


Generally speaking, the main orebody shows in plan as a 
lens-shaped mass, thick in the middle, thin on the edges, oc-
cupying a widened bend in the fractures. In vertical cross-
section, the main orebody would also show as a lens, grading 
into gossan above and thus losing its upper outline, and grading 
into waste and tailing out to a thin edge shortly below the 
55-ft. level. 


° The information on the underground geology of the mine is derived 
largely from a private report furnished by the United States Smelting 
Refining and Mining Co., but it is in part from a report furnished by 
the U. S. Bureau of Reclamation, from an unpublished report by G. F. 
Seagei, and from. Other sources.


The sulphide ore is a mixture of compact sulphides, with bands 
of light and dark clay, soft sulphides, and quartz, mixed with 
some bands of l)Orl)hyry. The banding is parallel to the walls, 
and some bands of clean sullI)hide are as much as 6 ft. wide. 
An old cross-section through the main orebody, made in 1003, 
shows a large horse of waste occurring as an inverted wedge 
in the centre of the main sull)hid1e body. 


Seager in his unpublished report noted that much 
sooty cha.].cocite was present locally and that all the ore 
a.)pears to be somewhat enriched in copper. 


The stope outlines are not sufficiently known to be 


shown on 1)late 7. The main stope )rOba.b].y extended 
from the 70-foot level to the level of tunnel 1, and a small 
stope extends 45 feet up along the raise at the east end 
of this level. However, old maps from different sources 
are not in agreement on the extent of stoping. 


No exploratory vork wa.s done along the strike of the 
ore lens except on the 84-foot level. The ore lens at each 
end pinches down to a narrow band of sulfide or pinches 
out completely, and there was iitti evidence to encour-
age exploration. The steep topography above the mine 
and the lack of pyritization or hydrothermal alteration 
discoura.ged surface exploration. In spite of these fea-
tures, the present study of the geologic setting of the 
deposit suggests that exploration to the northeast along 
the trend of the shear zone is warranted because miner-
alizedi rocks are exposedi northwest of the mine, and 
beca.use the main ore zone is concealed along the ex-
en si on of the shear zone. 


The steep ore lens as fa.r as known appears to be 
localized along a steeply dipping shear zone. However, 
as the rocks above the mine contain local pyroc1astc 
beds that dill) gently southwest parallel to the over-
lying shale contact, flat structures similar to those 
known to have localized ore at other mines a.re present. 
The southwesterly dip of these structures make surface 
drilling to the ore zone feasible, diespite the steel) topog-
raphy above the mine. Any fiat-lying ore zone would 
lie within reach of dlriil.ing even near the crest of the 


ridge. A broadi warp or arch structure that might 
localize mineralization occurs northeast of the mine. 
The ridge east of the mine that is capped by limestone 
of the Kennett formation marks the crest of a broad 
warp trending north or northwest. The southwest 
flank of the warp is eroded, but it apparently had a 
mole gentle dlip than the northeast flank; this warped 
structure is of the type that is favorable for ore dieposi-
tion elsewhere in the dilstrict. 


Pyritizedi rock is present northwest and northeast of 


the Golinsky mine. Gossan occurs at the base of the 
upper unit of the Balakiala rhyolite northwest of the 


Golinsky mine across the North Fork of Little Back-


bone Creek, at what is considered to be the ore zone 


throughout the district. Also, a minor amount of
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gossan occurs in the lower unit of the Balakiala north-


east of the Golinsky mine near Backbone Creek, but 
the favorable middle unit is eroded in this area. The 
Golinsky ore body is probably in the lower part of the 
middle unit of the Balaklala, and the rock stratigraph-
ically above the mine and below the horizon of the upper 


unit, marked by the crystal tuff beds along the base of 
the shale of the Kennett formation, is favorable for 


prospecting. 
The Mammoth and the G-oiinsky mines are both as-


sociated with steeply dipping faults or shear zones. Al-
though these zones are not definitely known to be feeder 
channels, the California fracture at the Mammoth mine 


is about in line with the shear zone at the Goiinsky mine, 
and there are pyritized rocks in the lower unit of the 
Balakiala along the trend of the shear zone between 
the two mines, and extending northeastward from the 
Golinsky mine. It can be assumed that there is a trend 
of mineralization from the Mammoth mine through 
the Golinsky mine and on to the northeast. The favor-
able zone is eroded in Little Backbone and Backbone 
Creeks, but it is present under the crest of the warps, 
which trend northwestward, northward, and northeast-
ward from the Golinsky mine. 


GREAT VERDE PROSPECT 


The Great Verde prospect, formerly known as the 
Vulcan group of claims, is in sec. 11, T. 33 N., B. 6 W., 
on the north side of Squaw Creek immediately west of 
the Shasta King mine. The former Vulcan camp lich 
was on the ridge about 1,500 feet east of the upper work-
ings, is completely dilapidated, and all trails to the 
prospect have been washed out and overgrown. Con-
sideiable exploratory work was done, beginning about 
1900, but no ore was mined from the property. Short 
adits were driven in a prominent gossan outcrop near 
the top of the ridge at an altitude of about 2,600 feet, 


and a 1,500-foot exploration adit was driven north from 
Squaw Creek at an altitude of about 2,000 feet to pro-
spect under the gossan. A small amount of drilling was 
clone near the upper workings, but the writers could 
find no record of these holes. The claims are owned by 


W. A. Kerr. 


Geology.—The gossan at the upper workings, at an 


altitude of 2,600 feet, lies immediately below the base of 


the upper unit of the Balaklala rhyolite. The upper 


unit ("cal) rock") is here composed of crytal tuff that 


contains quartz phenocrysts more than 5 millimeters 


across; it is underlain by buff -colored shaly tuff. Only 


the lowest part of the upper unit is exposed where it 


caps the ridge; the remainder has been removed by 


erosion. The gossan occurs in porphyritic rhyolite of 


the middle unit of the Balakiala, which is thin at the


Great Verde, as it is at the Early Bird mine to the south, 


and is composed largely of pyroclastic material. Poor 
outcrop, strong hydrothermal alteration, and mixtures 
of porphyritic and nonporphyritic rhyolite to the north 
of the Great Verde make it impossible to outline the 
lower boundaries of the middle unit accurately in this 


area. Also, a varietal type of rhyolite below the Great 


Verde, shown on the quadrangle map (p1. 1) as belong-
ing in the lower unit of the Balaklala rhyolite, locally 
contains 1-millimeter quartz phenocrysts, as at the 
Shasta King mine. No sharp division can be made 


between the middle and lower units in the vicinity of 


the Shasta King, Great Verde, and Early Bird mines, 


bnt at al.l these localities, the middle unit appears to be 


relatively thin. 
Ore deposit.—A small amount of gossan derived from 


massive sulfide crops out at the upper workings and is 
exposed in several short adits. Some relict massive 
pyrite in gossan was seen on the dlumps, but no infor-
mation was available on the grade of the gossan or sul-
fides. Much of the material in the outcrop is gossan 
derived from heavily pyritized rock rather than gossan 


from a massive sulfide body. 


A poorly exposedi zone of strongly pyritlzedl rhyolite, 
some of which contains 1-millimeter quartz phenocrysts, 


occurs west and southwest of the upper workings of the 
Great Verde and about 200 feet vertically below the 


upper adit. Float boulders of gossan from massive sul-
fide were found on this hill slope, but they may have 
come either from the ore zone at the upper workings or 
from the lower mineralized zone. There is no indica-
tion that sulfide was found in the 1,500-foot aclit that 
was driven north from the level of Squaw Creek; the 
adit probably is too low in the stratigraphic sequence 


and is below the ore zone. 
Some of the operators in the district believed that the 


Great Verde was a faulted segment of the Shasta King 
ore body as noted by Seager in his unpublished report. 


A strong fault occurs at the west edge of the Shasta 
King ore body, and the rocks west of this fault have 
moved up relative to the east side. However, the two 
deposits are believed to be discrete ore bodies because 
they are not in the same stratigraphic position in the 
middle unit of the Balaklala rhyolite, and because the 
major trend of the Shasta King i.s northeast-southwest 
rather than east-west (Kinkel and Hall., 1951, p. 7). 


The possibility of locating ore bodies at the Great 
Verde depends upon the stratgraphic correlation be-


tween the rocks of the Shasta King mine and those at 
the Great Verde. The ole body at the Shasta King mine 


cannot be much less than 350 feet below the contact be-


tween the upper and middle units of the Balaklala, that 


is, it is on an horizon that is stratigraphically low in the


)
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FiGuox 52.—Diagrammatic section showing the relationship between the Shasta King and the Great Verde ore xones. 


middle unit. The upper ore zone at the base of the up-
per unit is eroded at the Shasta King mine, but hydro-
'thermal alteration and mineralization occur at this 
stratigraphic horizon north of the Shasta King. Thus 
the lower, or Shasta King ore zone, could be correlated 
with the lower ore zone west and southwest of the Great 
Verde if, as seems probable, the middle unit of the B ala-
kiala thins to the west (fig. 52). The Great Verde 
gossan at the upper workings could Dot be a faulted 
extension of the Shasta King ore body because it lies 
at a different stratigraphic horizon in the Baiaklala. 
The upper gossan at the Great Verde probably can be 
correlated with the mineralization under the base of the 
upper unit north of the Shasta King mine. 


On the above hypothesis, a pai't of the area north of 
the Great Verde might warrant prospecting for the 
Shasta King ore zone, although it is probable that lower 


zones do not have as much continuity as the main ore 
zone.


IRON MOUNTAIN MINE 


The Iron Mountain mine, which is owned and oper-
ateci by the Mountain Copper Co., Ltd., is the southern-
most mine in the West Shasta copper-zinc district. The 
mine is 17 miles by road northwest of Recicling and 


lies at an altitude of 2,600 feet; a hard-surfaced county 


road connects the Iron Mountain mine with U. S. 


Highway 299W. The Southern Pacific Railroad passes 
through Redcling, and the ore from the mine is carried 


to a spur of the railroad by an aerial tramway. 


The information on the Iron Mountain mine is sum 


marized from a more detailed report by Kinkel and 
Aibers (1951).


HISTORY AND PRODUCTION 


The first claims on the large gossan outcrops on Iron 
Mountain were staked in the early 1860's and held for 
the future value of the gossan as iron ore. Silver ore 
was dliscoveredi in the gossan in 1879 andi some explora-
tory work andi mining were done in the silver-rich paits. 
At that time little interest was shown in the di.ssemi-
natedi chaicopyrite andi the massive suifidle ores that 
were foundl in the search for preclous metals. It was 
not until 1895, when a thorough prospectin.g of Iron 
Mountain disclosedl large bodlies of copper-bearing sul-
fides, that the mineral possibilities of the region now 
known as the West Shasta copper-zin.c dllStrict were 
recognized. 


Silver ores were mined intermittently in the gossan 
at Iron Mountain from 1879 to 1897, when the present 
owners, the Mountain Copper Co., Ltdl. (formerly 
Mountain Mines, Ltd.) began mining the massive sul-
fide ores for their copper content. This company has 
operated the mine continuously since 1897. The ex-
ploration of separate bodies of sulfide ore 'led to the 
naming of indiividlual ore bodlies as dilifferent mines, al-
though they were mlnedl as part of one operation by 
the Mountain Copper Co., Ltd. Thus the Old Mine 
ore body, the No. 8 mine, and the 1-lornet mine . are 
separate andi were worked at different times, but all are 
1)alt of the Iron Mountain mine (p1. 8). 


Copper has been prodlucedi by the Mountain Copper 
Co., Ltdl., from dlirect-smelting ore, from sulfide ore 


treated in a flotation plant, and from the leaching of 


pylitic ore that was mmedl for its sulfur content. The 


Iron Mountain mine producedi 197,951,738 pounds of 


(oppei by the end of 1919 from dhrect-smelting ole, but
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TABLE 11.—Proauction and grade of ore from the Iron Mountain mine 
[Data furnished by the Mountain Copper Co., Ltd.)


Grade 


Ore and source


	


Gold (ounces) Silver ouiices Copper 	 Zinc	 Iron	 Sulfur	 Insoluble 
per ton)	 per ton)	 (percent)	 (percent)	 (percent)	 (percent)	 (percent) 


Production 
(short tons) 


380,000 
1,608, 000 


820,000 
3, 600, 000 
2,638, 000 


Copper-zinc (flotation plant)-------------------------------------
Copper (Old Mine ore body)------------------------------------
Copper (disseminated)--------------------------------------------
Pyrite for sulfur---------------------------------------------------
Gossan---------------------------------------------------------


1 Estimated. 


figures are not available for the total copper produc-
tion since that date as Copper production was reported 
oily by counties. After 1919, the principal periods of 
copper production from ore of the Iron Mountain mine 
were in 1925, 1928-30, and 1943-47. Minor copper pro-
cluction was maintained between these periods by leach-
ing of ore that was mined for sulfur. 


Gold and silver have been extracted from the gossan 
overlying the massive sulfide ore of the Old Mine ore 
body. From 1889 to 1893, 38,000 tons of gossan that 
contained 8 ounces of silver to the ton was mined. The 
gold content of this ore is not known. From 1929 to 
1942, 2,600,000 tons of gossan that contained 8.3 ounces 


of silver ai.Id.0;073.ounce of gold per ton was mined. 
The tommge and grade of ore are summarized in table 


11. The copper-Zinc ore that was treated in the flota-
tion plant was mined from the Richmond and Mattie 
ore bodies. The disseminated copper ore came from 
the No. 8 mine and the Confidence- Complex vein system. 
Most of the pyrite mined for sulfur came from the 
Hornet ore body, although some came from the Rich-


mond-Complex ore body. 


FORMATIONS IN THE MINE AREA 


The Copley greenstone, the Balakl.aia rhyolite, and 
the aibite granite are the only rock units that occur in 
the immediate vicinity of the Iron Mountain mine. 
These are shown on the surface map and on the cross 
sections (p1. 19). 


The Coley greenstone in the mine area is composed 
of chioritizeci mafic flows and minor pyroclastic mate-


rial; the greenstone ranges from well-sheared to mas-
sive rocks and is pyritized only in small, local areas. It 
underlies the Balaklal a. rhyolite. 


The Balaklala rhyolite in the mine area probably 
includes the upper, middle, and lower units, although 
shearing, folding, original lenticularity of flows and 
pyroclastic rocks, and an abnormal amount of intrusive 
rhyolite make the stratigraphy within the Balaklala un-
usually difficult to decipher at Iron Mountain. It is 
particularly difficult at this mine td distinguish between 
the middle and the lower units, and the two units may
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.001	 .04	 3.50 
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.073	 8.21 ------------------------------------------------------------------


not be separable as distinct stratigraphic units at this 
locality. Also, most of the typical coarse-phenocryst 
i:-hyolite of the upper unit has been eroded in the mine 
area; only the transitidn zone of tuff and coarse-pheno-
cryst pyroclastic material that is characteristic of the 


material along the contact between the upper and the 
middle units remains. The Iron Mountain mine was 
mapped early in the present study, and subsequent work 
in other parts of the district proved to the writers that 
the rock mapped as coarse-phenocryst rhyolite at the 


iron Mountain mine (Dbx 3 on p1. 9) is not typical of the 


ihyolite of the uppei unit elsewhere in the dlstrict, but 
is a coarser phenocryst facies of the middle unit, and is 
l]mlted to the vicinity of the Iron Mountain mine. The 
fourfold lithologic division of the rhyolite based on 
pheiocryst sizes, which was used in the mapping of the 
Iron Mountain mine in the earlier stages of the work 
and which could be maintained in the mine area, was 
later revised to a threefold division for the district as a 
whole. The small and medium-phenocryst rhyolites of 
the earlier work at the Iron Mountain mine were 
grouped together under medllum-phenOcrySt rhyolite in 
the later work in the West Shasta district because these 
subdivisions could not be in a.intained elsewhere. 


ORE DEPOSITS


CHARACTER 


The two types of ore in the Iron Mountain mine 
are massive pyrite bodies, that contain chalcopyrite 
and sphalerite, and zones of disseminated chaicopyrite 
and quartz-cha.lcopyrite veins in schistose rock. The 
massive sulfide is much more abundant than the dissemi-
nated ore. Disseminatedl ore occurs only in the No. 8 
mine andi the adjoining Confidence-Complex ole bodies. 
All other ore bodlies in the Iron Mountain mine are 
massive pyritic. bodies. The principal minerals are 
pyrite, chalcopyrite, and sphaierite. Galena, py'-
rhotite, tetrahedrite, and magnetite have been seen in 
a few specimens, and the ore contains recoverable 
amounts of gold and silver. The only gangue minerals 
seen are very small amounts of quartz and calcite, both 
of which occur as interstitial grains to . the sulfidle mm-


erals and as vemlets cutting the ore.


4, 
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In addition to the sulfide ores at the Iron Mountain 
mine, three small, lenticular bodies of magnetite oc-


cur about 700 feet south of the Iron Mountain quarry 


(1)1. 9). These are isolated from the main body of py-
ritized rock and massive sulfide by several hundred feet 
of unmineralized rock, and contain little or no pyrite 
and flO copper or zinc minerals. Drilling has shown that 
the base of the lenses is at shallow depths. Part of 
the lenses are solid ma.gnetite, some of which is polar 
but they contain some hematite, which is in part a sur-


face alteration product. At the edges of the lenses, the 
magnetite is disseminated in rhyolite. Maghemite, 


ferromagiletic ferric oxide, is reported in gossa.n at Iron 
Mountain by Sosman and Posnja.k (1925, p. 332-333). 
On tile supposition that tile magilemite might have been 
collected from the surface of the magnetite bodies, a 
sample of tile magnetite that contailled some brown, 
rusty material was sent to Cilarles Milton of tile U. S. 
Geological Survey for study and analysis. 


The analysis of tile sample of magnetite is given 
below:


Analysis of rnagnetite from Iron Mountain mine


[Analysts, Michael Grasso and Leonard Shapiro] 


Milton (written communication) found 110 maghemite 
to be present and reported on tile sample as follows: 


Calculations of an analysis [by Grasso and Shapiro] together 
with optical data indicate that the composition of the ore is 
about: 70 percent magnetite, 10 percent hematite, 20 percent 
limonite and gangue. There is no reason, from any data at 
hand, to believe that maghemite is present in this sample. 


However, ill other samples, collected from gossan from 
massive sulfide Oil Brick Flat (east of the reservoir 
shown øn p1. 9), Milton found maghemite, and reported: 


One thin and three polished sections were studied, as follows: 
692. Very slightly magnetic. Microscopically shows structure 


as shown in [fig. 53] ; the bright areas are composites mainly 
hematite, with probably maghemite. The outer zone of tile net-
work appears to be hematite (anisotropic bright steel gray) and 
the interior part maghemite (isotropic, darker gray). 


A thin section shows angular (fractured) quartz and opaque 
iron oxide. 


693. Similar to following, more or less. 
694. This appears to be somewhat more dense than the other 


two specimens, and is also darker, as well as much more inag-
netic. In polished section it shows the same micro-botryoidal 
texture, apparently consisting essentially of hematite, maghem-
ite, and limonite. A few specks of pyrite are present, and also 
some pinkish mineral with the reflectivity of magnetite, which 
it strongly resembles except for being translucent (giving 
strong internal reflections). it is, therefore, probably rutile.


An X-ray study of the magnetic powder by Fred A. Hhldebrand 
(IWX-314) gave the following: 


Hematite and moderate amounts of maghemite and quartz. 
The maghemite has a unit cell slightly larger than the cells of 
other maghemite patterns in the X-ray file. 


The micro-structure of the iron oxide minerals strongly sug-
gests crystallizatioa from a gel. 


No separate bodlies of magnetite are known in the area 
where tile samples that contain maghemite were col-
lected, nor is any visible ill tile ore in the under-
groundi workings. Magnetometer readiugs ill tile area 
of Brick Fiat showed a considerable range, but whether 


tilis is due to maghemite or magnetite ifl tile re is ilot 
known. The magilemite was probably derived from 
lepidocrocite, as suggested by Sosman and Posnjak 
(1925, p. 329-342), and not by oxidation of magnetite. 


FIGURE 53.—Photoinicrograph of polished section of gossan that con-





tains maghetnite. Iron Mountain mine, X 160. 


DISTRIBUTION OF MINERALS 


Tile mineral content of tile massive sulfide and of tile 
disseminatedi ores is essentially tile same but tile pro. 
portions of minerals differ considerably between tile 
two types. Tile disseminated ore contains predoini -
nantly pyrite and chalcopyrite ill sericitic and siliceous 
rocks, and contains many chalcopyrite-bearing quartz 
veins. Pyrite and chalcopyrite generally are present in 


about equal amounts. Only minor amounts of sphal-
erite, gold or silver occur ill tile disseminated ore. The 


massive sulfide ore, on tile other hand, is composed a!-


most entirely of pyrite, but contains chalcopyrite and 


sphalerite iii small amounts distributed througllout the 


massive sulfide bodies, and local concentrations of these 


Percent 


I FeO 
Total Fe as Fe103------------------------------------- 92. 27 


--------------------------------------------------O. e 
Actual Fe2011----------------------------------------- 69. 34 
Ti01------------------------------------------------- . 24 


By calculation. 
(
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minerals occur. Gold and silver are present in recover-
able amounts only in the massive sulfide ore bodies. 


The detailed distribution of chalcopyrite and sphal-
erite in the massive sulfide ore is not well known. I-Tow-
ever, as all the larger concentrations of these minerals 
were mined as base-metal ore, the location of stopes that 
were mined for the copper and zinc content shows the 


location of these concentrations. The record is incom-
plete, as small bodies of base-metal ore have been found 
at some localities in the mine where such ore could not 
be mnecl separately from the massive pyrte. 


The copper-zinc ore is found principally along the 
edges and bottoms of thick massive sulfide bodies that 


as a whole contain little chalcopyrite or sphalerite, but 
it is not everywhere present along such boundaries. In 
other parts of the mine, chalcopyrite and sphaierte 


occur in minabie quantities throughout massive sulfide 
ore boclis, but these localities are generally in the thin-
ner parts of the sulfide mass. 


DISSEMINATED COPPER ORE 


A body of disseminated chaicopyrite and pyrite Un-


clerlies the Old Mine ore body. Where the disseminated 
ore lies beneath the Old Mine ore body, it was mined 
through the workings of the No. 8 mine, but its exten-
sion to the northeast of the Old Mine ore body is known 
as the Confidence-Complex vein system. The location 
of this disseminated and vein-type copper ore is shown 


in plates 8 and 11. 
Two principal types of ore, which occur together or 


separately, are preseit in the No. 8 mine. One type 
consists of chalcopyrite grains, veiniets, and fairly solid 
masses of coalesced chaicopyrite veinlets that replaced 
schistose porphyritic rhyolite. Pyrite is subordinate 
i.n amount to chaicopyrte and occurs as scattered an-
hedral grains. Many small and discontinuous faults 
and gouge zones are present, and the largest ore bodies 
occur at intersections of these gouge or fracture zones. 
The second ore type, quartz-chaicopynite veins, is less 


abundant but occurs locally in or near the borders of 
the disseminated ore. The quartz-chaicopyrite veins of 


th ConfidenceCompiex workings occur as fracture 
fillings. In the southwest end of the Confidence . Com-


piex workngs the ore zone contains disseminated 
chalcopyrite and quartz-chaicopyrite veins. The north-
east end of the Confidence-Complex workings contains 
princpaliy quartz-chal.copyrite veins along a fault that 


has formed several inches to several feet of gouge. 
The shapes of the No. 8 mine ore bodies are shown in 


figures 54 and 55. The ore in the No. 8 mine occurred 
along shear zones, particularly along intersecting shear 
zones or intersecting minor faults. The ore bodies are 
reported by the mine staff to parallel the schistosity of 
the replaced rock. Plate 11, which was compiled from


stope maps, shows the shapes of the mined ore bodies. 
The material between ore bodies was, in places, miner-


alized rock that contained too little copper to be mined. 
Consequently, the map shows the major ore shoots but 


not the extent of mineralization. 
There are two main ore bodies i.n the No. 8 mine, and 


each is arcuate in horizontal section. This curvature 
of the ore bodies is best shown on the 2,350-foot level in 
the east ore shoot and on the 2,500- and 2,610-foot levels 


in the west ore shoot (fig. 54). Sections A—A' and B—B' 


(fig. 55) illustrate the echelon pattern of individual ore 
shoots and indicate that the thickest parts of most of 


the ore bodies correspond to marked changes in dip. 


STRUCTURAL FEATURES OF THE ORE BODIES 


The massive sulfidle deposits, which make up the bulk 
of the ore of the Iron Mountain mine, are enormous 
masses compoSedl almost entirely of pyiite. Except in 
the vicinity of the Old Mine ore body, the wail rocks 
are virtually unmineralizedl. The massive sulfide ore 
bodies differ in shape and attitude (1)1. 10). The Hornet 
is nearly vertical. The Mattie is cigar shapedl andi hor-


izontal; its faulted extension has not been located and 
may have been removed by erosion. The rounded base 
of the erosion remnant of the Old Mine ore body sug-
gests that before erosion it was a large, gently dppmg, 
lens-shaped or synclinal mass. The Richinondi and Com-
plex, taken together, have a synclinal shape, audi the 
Brick Flat also may be in part synclinal, although its 
shape is dleterlmnedl only by rather widely spacedi dlrill 
holes. The No. 8 mine and th.e Confidlence-Complex ore 
bodies (p1. 8) are in zones of chaicopyrite-bea.ring, seri-
citic, 1o11lii tic rhyolite, audi along quartz-chalcopy-
rite veins or minor faults. 


The Hornet, Richmond, Complex, and Brick Flat 
massive sulfide ore bodies were one continuous body be-


fore they were displaced by the Scott and Camden 
faults. It also seems possible that the New Camden ore 
body is a faulted segment of the Complex, but the rela-
tionship between these two is not well known. The lon-
gitudinal section (1)1. 11) suggests that the ore in the 
gossan area, which occurs updip from the Old Mine. ore 
body and the No. 8 mine, is a faulted part of the Brick 
Flat. It is probable that all the major ore bodlies at the 
Iron Mountain mine were one continuous dleposi.t before 
postminerai faulting, but small, isolatedi ore lenses also 


occur, such as the Mattie and Okosh, which lie along the 


side of the main ore bodly. 
The massive sulfide ore that is exposed in the upper 


Busy Bee adit (pis. 8, 9, and 11) has been explored only 


to a limited extent. The lower Busy Bee adit is barren 


but a crosscut 130 feet in from the portal of the upper 


adt exposedi massive sulfide that is 45 feet in width,
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EXPLANATION NN,55	


2380'	
2400' 


Slopes in No. 8 mine at levels indicated 


Limit of slopes in No. 8 mine 


Outline of underlying slope level
2330'	


2350'	 C' 


Outline of uederlying ore shoot 


Outline of Old Mine massive sulfide body 2330' 
at 2730 feet elevation 


Outline of Old Mine massive sulfide body 
at 2640 feet elevation 2308 


Note: Sections shown on figure 55 


100 1)	 300Feet .


-i-B 
Dalom is mess sea level


FIGURE 54.—i\Iap of No. S mine ore bottles, Iron Mountain mine. (Compiled from maps furnished by the Mountain Copper Co., Ltd.) 
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A'
EXPLANATION 


Gossan from massive sulfide ore 


-
Massive sulfide ore 


Disseminated ore, in parl 
projected to sections 


Contact, dashed where 
approximately located 


Inferred contact 


See figure 54 for location of sections 
B' 


3000' 


,-	 ne ore bodies	
- - 2500'


3000' 


Old Mine 
ore body


8 mine ore odies 


L
C 


5?0	


Datum is mean oea !e,'el	


500 Feet 


Compiled from maps furnished by The	 Geology by A. R. Kinkel, Jr. and J. P. Albers 
Mountain Copper Co., Ltd. 


FIGURE 55.—Sections of No. 8 mine ore bodies, Iron Mountain mine. Location of sections is shown on figure 54.
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and the face f the adit is in massive sulfide. This 
massive sulfide resembles the sulfide of the Hornet ore 


body, and contains little copper or zinc. It is bounded 
on both sides by steeply dipping faults that have about 
1 foot of gouge; these faults are probably the continua-
tion of those that are along the walls of the Hornet 
ore body. 


RELATIONSHIP OF ORE BODIES TO STRUCTURES IN THE HOST
ROCK 


The relationship between ores and rock structures at 
Iron Mountain is similar to those described at the Mani-
moth mine, where the relationship is more clearly ex-
posed in steep-walled canyons. Rock structures that 
were formed by fiexural-slip folding a.re prominent at 
the Iron Mountain mine, as at the Mammoth mine. 
Foliation near the massive sulfide contact is always 
parallel to the contact, and at no place does the ore 
contact cut across foliation. The massive sulfide shows 


no tendency to finger into foliated rocks except in a 
few minor occurrences at the ends of small ore bodies. 
On the other hand, zones of disseminated pyrite t.ha.t 
parallel the ore bodies and chaicopyrite zones in the 
No. 8 mine are replacements of foliated rocks along the 
planes of foliation. The sulfides. show no evidence of 
crushing or rounding and were obviously deposited in 
a foliated rock, and the foliation controlled the direc-
tion of travel of th sulfide-bearing solutions. 


The contact between massive sulfide ore and the en-
closing porphyritic or nonporphyri tic rhyolite is usually 


abrupt, although several contacts showing what appears 
to be gradational replacement have been found. At 


most localities no visible change can be' seen in the 
massive sulfide ore as the contact is approached and 


the cohtact has massive sulfide on one side, and unmin -
eralized soft white claylike gouge on the other. This 


gouge is commonly more than a foot thick, but it grades 
from structureless white gouge against time ore to 
strongly sheared, sericitized, porphyritic rhyolite as the 
more solid wall rock Is approached. It consists of highly 
sheared, altered, porphyritic rhyolite, as relict quartz 
phenocrysts occur in the claylike part of the gouge. 
Gouge occurs along all observed contacts, even though 
it may be less than an inch thick. 


The gouge along the contact locally contains some 
pyrite in the footwall of the Richmond ore body. In 
'these places, the gouge contains less clay and is a sericite 
schist, but a narrow clay seam separates the massive 
pyrite from the sheared, pyrit'ized wall rock. The 
pyrite is in small euhedral. grains that show no evidence 


of crushing, and poorly defined layers of disseminated 


pyrite in the sericite schist parallel the ore contadt and 


extend several et into the footwail; diminishing in


pyrite. content as the distance from the ore increases. 


The mineralized layers have indistinct boundaries and 
are a replacement of foliated material parallel to the 
contact. . A few quartz veinlets or irregular bodies of 
more siliceous material may also parallel the ore con-
tact, but no chalcopyrite has been found in these zones. 
It should be emphasized, however, that along most ore 
contacts the vall rock contains little or no pyrite. 


Specimens of ore from the Iron Mountain mine that 
contain streaks of chalcopyrite and sphaieriJte were seen 
on dumps, but none was found. in place. Members of 
the mine staff report tlat the southeast wail of the 


Hornet and the northwest wall of the Mattie contained 
a little banded ore, but most of the ore at lion M'oi,m-
tam is massive and structureless. 


FAULTS 


Movement has occurred at or near the contact of all 
the massive sulfide ore bodies. It. is not possible to 
determine how much of the gouge along the ore con-
tact is prernjnerai in origin, having. acted as a guide 
for sulfide replacement, and how much is due to post-
mineral movement. At many places massive sulfide ore 
is slickensided—on slips within ore bodies, on walls 
against contact gouge zones, aiid on fragments of sul-
fide within the gouge zones. Gouges that contain 
crushed sulfide gra.i.n and broken or sli.ckensided f rag-
ments of niassive sulfide ore are postminerai faults, and 
all faults on which pre bodi.es are offset contain crushed 
and slickensi.ded sulfides. 


The major postmineral faults in the mine are the 
Scott, the Camden, and the J faults, but only the Cam-
den is both postmineral and premineral. The Scott 
'faul.t is curved in strike and dip. It is unquestionably 
a postminera.i fault a.s it contains much crushed sulfide 
ore and fragments of sl.ickensided suifides. The fault 
zone, where it i.s exposed in. underground wOrkings, is 
3 to 5 feet wide and contains many a.iiastomosing slick-
ensides and much dark-gray to white gouge However, 
it is reported to be less than, a foot thick at a few locali-
ties at the end of th.e Hornet ore body. The Scott is a 
normal fault that dips about 500 NE.; but it flattens 
along the lower part of the H...net ore body. The 
movement on the Scott fault was essentially dip slip, 
and the 1-lornet ore body has been dropped 250 feet 
below the corresponding section of the Richmond–
Complex. Fiat-dipping faults have also been reported 
along the top of the 1-lornet and across the northeast 
part of the Complex ore body near the Scott fault, but 
little information is available on these faults. 


The Camden fault can be seen in. many places in the 
underground workings; in most of these exposures it 
consists of 1–S feet of gouge and sheared rock that con-
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ta.ins crushed sulfides, but the width of the fault zone is 


at least 50 feet where it is exposed at the west end 
of the 2,600-foot level. rhe fault forms the southeast 


wall of the Complex ore body and turns to form the 
south end of the Richmond ore body, which is th offset 
part of the Brick Fiat ore body. The Camden splits 
into several strands near its west end. The first dis-
placemeiit on the Camden resulted in a dip-slip move-
ment of about 350 feet and occurred along the main 
Camden and the fault that is now called the Camden 
North fault, which at the time of the first displacement 
was a continuation of the main Camden. Movement 
then occurred on the eJ fault, displacing the western part 


of the Camclei. Renewed movement along the main 
Camden displaced the eJ fault, forming a new break 
called the Camden South fault., which is a continuation 


of the main Camden west of the J fault. 
The Camden North fault displaced the Richmond. 


from the Brick Flat ore body, and the Camden South 
fault displaced the Brick Flat from the noW oxidized, 
updip extension of the Old Mine ore body. The dis-
placement along the Camden fault is also shown by 
tTie offset of the Copley greelistone and Balakiala rhyo-
lite contact shown on sections 38 and 44, Plate 9. 


A strong fault zone occurs along the. northwest. side 
of the Hornet ore body, and faults along its southeast 
side are reported to have been sen underground. The 
alnement of these faults with the Camden suggests 
that movement along them ma.y also have occurred be-
fore and after mineralization, as on the Camden. A 
continuation of these faults to the northeast into Sugar-
loaf mountain is known as the Sugarloaf fault. 


Many small l)OStnhineral. faults a.re found within the 
ore bodies. These can best be seen along the massive 
sulfide contact, where they offset the contact as inuch 
as 50 feet. They are marked by slickerisided surfaces 
in massive sulfide ore, or by gouge. However, some 
gouge within the main sulfide mass .is so continuous, and 
so far from the boundaries of the ore, that it can only 
represent sheared remnants of unreplaced rock or pre-
mineral fault gouge. 


HYDROTHERMAL ALTERATION OF THE WALL ROCKS 


Tie i.ocks in the vicinity of tile lion Mountain mine 
have been altered by sericitization, silicification, chlori-


tization, and pyritization. 
Sericite and hydromica are widespread arid although 


at some places they probably were formed by hydro-
th eima.l solutions related to the ore-bearing solutions, 


at other places they have no close spatial relationship 


to metallization. Ill places intensely altered zones of 


sericite .a.id irydromica are closely associated with ore 


bodies, but they do not necessarily form halos around


them. 'flie altered rock is either whuite or lavender. 


The alteration of feldspar in rhyolite to sericite and 


Iiydromica occurs along the walls of ore bodies and along 
faults, and as irregular zones in rhyolitenear but not 
necessarily adjacent to ore bodies. Sericitic wail rOck 
is found at the ore boundaries as a gradation between 
gouge and the less sheared rock, but this sericite may 
have been deposited before mineralization and may riot 
have been formed by the ore-depositing solutions, as 
large bodies of sericite schist are found far frOm known 


ore zones. 
Silicifled rocks are common at Iron Mountain; leached 


bodies of pyritized and silicified rock show all grada-
t.ions from rock with a few pyrite casts in a silica matrix 


to porous silica sponge in which the silica occurs as 
septa between pyrite grains. Where Jyrite did not re-
place all the rock, relict quartz phenocrysts of the Pop'-
phyritic rhyolite are found in a rock that is composed 
almost entirely of secondary silica. Silicification in the 
miieralized zone is not always coextensive with pyritiza-
tion, but zones of strong silicification in the porphyritic 
rhyolite appear to indicate the main solution channel-
ways in the mineral belt. 


Pyritization at the Iron Mountain mine is moreliin-
ited in distribution than any of the alterations pre-
viously described. It. occurs in broad mineralized zones, 
but massive sulfide bodies a.re limited to a small part 
of the pyritized zones. Massive sulfide deposits in 
the Iron Mounta.n area are associated with pyrltizeci 
rock, but the bodies of Pyritized rock are commonly 
not in immediate contact with massive sulfide ore 
bodies. On the other hand, large iJyritized areas that 
contain neither massive sulfide ore bodies nor copper 
or zinc minerals are found in the district. The im-
mediate walls of the massive sulfide ore bodlies at the 
Iron Mountain mIne contain little or no pyrite except 


in the vicinity of the Old Mine ore body. Bodies of 


disseminated pyrite parallel the sulfide dieposits in the 


same mineralized zon, but disseminated pyrite does not 


occur as a halo around most of the massive sulfide ore 
bodies in the Iron Mountain mine. 


SUMMARY OF FEATURES CONTROLLING ORE DEPOSITION 


The broad controls believed to be responsible for the 
localization of ore a.t the Iron Mountain mine are the. 


folds that acted as a guide for solution travel, the thick 


cover of shale that. was present several hundred feet 


above the ore zone at the time of ore deposition, and 


the main feeder channels. More detailed controls that 


served 'to localize individual ore bodies are preferred 


layers in the flovs and pyroclastic rocirs tithe Ba.lak-


la.ha rhyolite, fractures that served s feeder channels,
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and 1)1emine1ai fault gouge that confined the solutions 
to limited areas. 


The massive sulfide ore contains few recognizable 
remnants of unreplaced rock. Exposures showing in-
completely replaced rock can be seen in some of the 
quarry benches, and these exposures suggest that re-
placement favors massive porphyritic rhyolite that 
contains 2- to 4-millimeter quartz phenocrysts. Massive 
nonporphyritic rhyolite, flow-banded rhyol ite, and 
rhyolitic volcanic breccia seem to be unfavorable host 
rocks in the Iron Mountain area. There is no inclica-


ion that massive sulfide ore preferentially replaced 
more foliated parts of the rock at this mine, although 
the widespread disseminated pyrite tends to concentrate 
along broad zones of foil ation. 


Feeder chaimels and bands of fault gouge guided 
the mineral-bearing solutions in detailed control. 
Where these channels were not confined by gouge, zones 
of disseminated pyrite that lack sharp walls and only 
partly replace the host rock were. formed; but where 
bands of gouge were present the mineral-bearing solu -
tions were confined and locally replaced all the rock. 
Evidence of premineral bands of gouge is indicated 
where some bands extend into the . ore -in the form of 
long narrow sheets that show too: little, movement of 
the ore bodies on either side of the gouge. to account for 
its formation as dragged wall rock. This gouge was" 
present at the time of mineralization but was not re-
placed. Although clay gouge occurs at the contact of 
all the ore bodies, some of this type of gouge may have 
been formed by minor movement of the' sulfide bOdies 
against hydrothermally altered rocks, and does not 
represent a large amount of movement or necessarily a 
premnerai gouge. 


The Camden and Sugarloaf faults, which may be 
the same fault or may be en echelon in the vicinity of 
the Hornet ore body, are premineral in age. This is 
shown by the lJresence of gossan and of pyritized and 
hydrothermally altered rocks along both faults. 


The Camden fault and its probable continuation to 
the east, the Sugarloaf, appear to have been the channel 
for the solutions that formed the Busy Bee, Hornet, 
Richmond-Complex, and Brick Flat ore bodies, as well 
as the small areas of gossan shown along the eastern 
a:ud western extensions of these faults. The Camden 
probably was not the feeder channel for the formation 
of the Old Mine ore body and No. 8 mine ore body be-


cause these dip away from the fault and because of the 


upward-branching ore pattern in the No. 8 mine. TJn-


recognized or concealed solution channels probably are 
sOuth f' these ore bodies.	 .	 -	 . 
• Concentrati' ;, of chalcopyrite and sphalerite in the 
massive sulfide deposits, with the exception of those in 


379725-56--___-10


the Old Mine ore body, all lie near the Camden fault, 
marking this as a feeder. These concentrations are 


found in the Mattie, the southeast side of the Complex, 
in the Richmond, and in the Brick Flat ore bodies along 
the north branch of the Camden fault. The concentra-


' tion of chalcopyrite at the base of some of the ore bodies 


adjoining the Camden fault also indicates that upward-
moving, copper-bearing solutions were traveling 
along it.


OXIDATION AND ENRICHMENT 


Two types of gossan have been distinguished at the 
Iron Mountain mine (p1. 9). One of these was derived 


from disseminated pyrite and ranges from rock con-
taining scattered pyrite casts to rock and silica sponge 
in which the rock structure is preserved, but which may 
have contained 50 percent or more pyrite. Rock that is 
estimated to have contained less than 10 percent pyrite is 
not shown as gossan on the map. The second ty:e of gos-


san is that derived from massive sulfide ore. This 
gossan contains no discernible traces of the original rock 
structure. It consists of limonite in the form of earthy, 
spongy, and cellular masses with quartz septa (fig. 45), 
or of limonite crusts and dense limonite, or a breccia of 
angular fragments of rock and vein quartz embedded in 
limonjte. 


Small relict nodules of massive pyrite have been 
found in gossan within 10 feet of the surface in the 
upper part of the gossan quarry at Iron Mountain (fig. 


46). However, the high'relief a.nd broken, porous char-
acter of the ground allows more or less complete leach-
ing and oxidation to a depth of several hundred feet 
throughout most of the mineral zone. The deepest 
oxidation extended down along the footwall of the Cani-
den fault, where oxidized material is found locally at a 
depth of 400 feet. 


The copper-bearing disseminated ore does not crop 
out. No correlation was possible between the types of 
limonite found in the gossan and the copper content of 
the massive sulfide bodies. 


In gossan derived from pyritized rock, bands of the 
rock parallel to the schistosity are locally completely 
replaced by silica and pyrite in ribbonlike structures. 
The ribbons commonly contain more than 50 percent 
silica and tendi to stand out as resistant ribs of silica 
sponge on weathered surfaces. Materiai between the 
mineralized bands contains less silica and pyrite, or it 
may be entirely unmineralized. 


Siipergene enichment.—T1ie Old Mine ore body is 
the only body of sulfide ore in the Iron Mountain mine 
that contained supergene copper minerals. The other 
ore bodies in the mine area were either completely con-
verted to gossan and the copper has been removed 'or 
they were protected from oxidation by gouge along
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the top of the ore bodies. No secOl1dary copper min-
erals are visible in the gossan. The gossan above the 


Old Mine ore body contained 0.4 percent copper and 


no zinc, but a thin enriched zone in decomposed sulfides 
along the irregular base of the gossan had a high con-
tent of copper and an exceptionally high content of 
silver. This ore zone is reported to have been several 
feet thick and to have consisted of clay, and black de-
composed sandy sulfides that graded downward into 
massive sulfide ore. No assay records are available 


but considerable silver ore was mined from the enriched 


layer. 
A few specimens of ore from the Old Mine ore body 


have been collected from dumps on the property. They 
are fine-grained massive sulfide ore that has a bluish 
color. Thin seams of chalcocite can be seen in the hand 
specimens, and other secondary sulfide minerals may 


be present. The following assays compiled by Seager 
in an unpublished report indicate the amount of copper 
enrichment in the upper part of the Old Mine ore body. 


(See table 12.) 
The average gold content of the gossan above the Old 


Mine ore body is 0.073 ounce per ton and that of the 
massive sulfide ore below the gossan is 0.04 ounce per 
ton. This is a residual enrichment caused by leaching 
and oxidation of the sulfide minerals. The average 
weight of the gossan is 165 pounds per cubic foot and 


that of the sulfide ore is 275 pounds per cubic foot. 


TABLE 12.—Copper content of the upper part of the Old Mine 
ore body, Iron Mountain mine


Average 
Altitude	 copper 


Ore	 (feet)	 content 
(percent) 


Above 2,741 0.25 
2,741 10.0 


Gossasi-------------------------------------------------


2,732 10.0 
------------------------------------------------- 2,720 8.0 


Massive sulfide-----------------------------------------
Do-------------------------------------------------


2,710 8.0 Do-------------------------------------------------
2,682 6.0 Do-------------------------------------------------


Do------------------------------------------------- 2.614 6.0 
DoDo------------------------------------------------- 2,001 3.5


Water-soluble gold and mercury have been reported 


by the mine staff and in publications as occurring in 


the gossa.n at Iron Mountain. In describing the cyanici-


ing of the gossan Averill (1938; p. 329) reports: 


One interesting problem solved is the detection of water-
soluble gold. Difficulty was at one tinie experienced in making 
assay-values check with mill-recovery. Experiments showed 
that in some samples as much as 44% of the gold would dis-
solve in distilled water. This gold was at first supposed to 
be in a colloidal state, but tests proved that it is not. Finally 
micro-chemical tests with pyridine showed the presence of gold 
chloride (AuCI3). Of the gold in the ore, it is not unusual for 
10% to 13% to be in this water-soluble form. All of the ore 
does not contain it.


Jackson and Knaebel (1932, p. 125) report that the 


gossan contained 0.4 percent copper, 50-55 percent iron, 
5-10 percent silica, and a little arsenic and mercury, 
and that from a production of 543 tons per day, 40 
pounds of mercury was recovered by a condenser at 


each monthly cleanup. 
It seems improbable that water-soluble gold or mer-


cury occurred naturally in the gossan. It seems more 
likely that these metals were a.dded to the gossan by 
losses during early milling operations for gold and 


silver, in the amalgamating and chloriding plants. In 
the silver plant, which was destroyed by fire in 1897, 
silver-bearing gossan was mixed with salt and roa.sted, 
and about 200 pounds of quicksilver was added for each 


4 tons of pulp before pan amalgamation (Kett, 1947, 


p. 108). 
No gold could be panned from gossan at the Iron 


Mountain mine, probably because it occurs in extremely 


fine particles. 
Silver and zinc have been removed from the gossan 


over the Old Mine ore body, and although the silver 
appears to have been precipitated at the contact be-
tween the gossan and the sulfides, no bodies of secondary 
zinc minerals have been found. 


EXPLORATORY DRILLING AT IRON MOUNTAIN 


In 1950-51 a diamond-drill hole 1,798 feet deep was 
drilled at Iron Mountain to obtain additional informa-
tion about the rock structure and to explore a syncline 
similar to the structure that localizes the ore bodies in 
the Iron Mountain mine. This syncline lies parallel to 
and 1,500 feet southeast of the Iron Mountain ore bodies. 
Feeder channels were thought to be present south of 
the Richmond-Complex ore bodies, and the hole was 
drilled to explore the area where these feeder channels 
would intersect the large syncline. The outline of the 
area and the location of. the drill hole is showit on 


figure 56. 
No deep exploratory work had been done in tile Syfl-


dine south of the ore bodies before this drilling, and 
no mineralization was known in the area. Geologic 


mapping suggested that the favorable zone of porphy-


ritic rhyoiite should be at a vertical depth of about 800 


feet. In addition, mineralization is known to trend 
toward this syncline in the disseminated chalcopyrite 


ore of the Confidence-Complex vein system. 


DRILLING DATA 


The drill hole was started on an inclination of 70l 


and on a bearing of N. 42 1/2 ° W. It was antiipate.d


that the hole would cut through the Balakiala iyoiite 


into Copley greenstone at a depth ofthut 1,200 feet.


However, the syncline proved to be much deeper than 
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FIGURE 5.6.—Map of Iron Mountain area showing location of U. S. Geologic Survey diamond-drill hole and geologic cross 
Section through drill hole. 


was expected, and the hole was still in Balakiala rhyo-


lite at a depth of 1,798 feet, where it was abandoned be-


cause of deflection. From a bearing of N. 42½ 0 W. at 
the collar the hole deflected to S. 7'/2° E. at 1,760 feet, 
and from a dip of 70 1/2 0 it flattened to 38°. 


DESCRIPTION OF THE CORE 


The diamond-drill cole consisted of porphyritic and 


nonporphyritic rhyolite, rhyolitic pyroclastic ma.t.rial, 


and a small amount of chloritic rock. A geologic col-


umnar section of the hole is given in figure 57. Above a 


depth of 520 feet the core was predominantly porphyri-


tic rhyolite and contained 2- to 3-rnillimeter quartz and 


feldspar phenocrysts in an aphamtic groundmass. The 


porphyritic rhyolite was weathered and contained clay 


minerals and limonite to a depth of 266 feet. Below 


520 feet, the core wa.s mainly siliceous nonporphyritc 


rhyolite and had a mottled appearance due to irregular 


patches and streaks of chlorite. In three places chlorite 


was very abundant, and the rock was composed only of 
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FIGURE 57.—Graphic log of the U. S. Geological Survey diamond-drill hole at the Iron Mountain mine.
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quartz and chlorite. Most of the core contains a little 
disseminated pyrite in the form of tiny cubes. Pyrite 
was more abundant where the rock was sheared, and 
some of the core contains abundant disseminations and 


seams of pyrite as much as 6 inches thick for distances 
of as much as 6 feet. However, bodies of massive pyrite 
similar to those at the Iron Mountain mine were not 
found. 


Twenty-two samples of core were assayed for copper 
and gold; the assays are shown on the columnar section 
(fig. 57). Parts of the core that contain no visible chal-
copyrite were not assayed even though they are pyri-
tized. The rhyolite that contains chalcopyrite gener-
ally contains more chlorite than the average rhyolite of 
the district, and in places the rhyolite that contains 
chalcopyrite has been largely replaced by quartz and 
chlorite.


GEOLOGIC RESULTS OF DRILLING 


The drill hole at Iron Mountain indicates abundant 
pyrite and some chalcopyrite at a considerable distance 
from known ore bodies, but evidence of bodies of com-
mercial ore was not found. The cores show chalcopy-
rite at depth in the syncline southeast of the known ore 
bodies, and indicate either that additional feeder chan-
nels occur in this area, or that copper-bearing solutions 
entered the wall rock from known feeder channels, such 
as the Camden fault, at a considerable depth below the 
known ore bodies. In addition the drilling demon -
strates that detailed geologic mapping of the lenticular, 
obscurely bedded volcanic rocks will yield sufficient 
information to predict the occurrence and shape of 
folded structures, such as the syncline that was drilled. 


KEYSTONE MINE 


Location.—The Keystone mine is in sec. 14, T. 33 N., 
R. 6 W., about half a mile southwest of the Balaklala 
mine. The portal of the Keystone adit is at an alti-
tude of 3,000 feet on the south slope of the canyon of 
Squaw Creek The mine was made accessible in 1950 
by the repair of a steep dirt road that extends beyond 
the Balaklala mine. 


History and production.—Little is known of the 
early history of the Keystone mine. Assessment work 
had been done on the mine by 1902 (Aubury, 1902, 


p. 90), but no additional work had been done up to 
1908 (Aubury, 1908, p. 100). Exploratory work was 
carried on in 1918, and the Keystone is listed as a pro-
ducing mine in 1923 in the California State Mining 
Bureau report for that year. The mine was active until 


the fall of 1925. It was operated by the United States 


Smelting Refining and Mining Co. and is still owned by 


that company. The Keystone mine has not operated


since 1925, and the portals of the main adits are caved. 
The accompanying maps (pis. 5, 6) of the mine are 
based upon existing mine maps and records and are 
in part interpretations of such data by the writers. The 


recorded tonnage and grade of mined ore is 122,000 tons 
that averaged 0.06 ounce of gold, 2.7 ounces of silver, 
6.0 percent copper, 8.0 percent zinc, 30 percent iron, 
35 percent sulfur, and 15 percent insoluble material. 


Geology of the mine area.—The geologic setting of 
the Keystone mine is similar to that of the Balaklala 
mine to the north (pls. 5 and 6, H–I–J). The ore 
bodies are overlain by a gently dipping contact between 
the upper and middle units of the Balaklala rhyolite. 
Nothing is known of the rock type in the middle unit 
of the Balaklala adjacent to the ore, as the underground 
workings are inaccessible. 'Where this zone is exposed 
at the surface near the portal of the Keystone adit, the 
upper part of the middle unit is porphyritic rhyolite 
that contains 1- to 2-millimeter quartz phenocrysts, and 
nonporphyritic rhyolite. A very small amount of 
yellow rhyolitic tuff and local areas of rhyolitic breccia 
occur along the contact. The bed of coarse volcanic 
breccia above the ore at the glory hole of the Balakiala 
mine 2,000 feet to the northeast lenses out along the 
contact before it reaches the Keystone portal. The ore 
bodies of the Keystone mine occur in the updip exten-
sion of the productive zone that contains the Balaklala 
ore bodies. The upper unit of the Bala.klala rhyolite 
near the portal of the Keystone adit is a coarse-pheno-
cryst tuff that contains a few bodies of massive coarse-
phenocryst rhyolite. 


Character of the ore bodies.—At the time of mine 
operation, the massive sulfide ore in the Keystone mine 
was subdivided on the basis of copper content into 
minable and below minable grade. Both types of ore 
are massive sulfide bodies, but minable ore occurs in 
some parts of the mine as separate bodies and in other 
parts a.s copper-rich parts of large masses of pyrite 
that otherwise are very low in copper. Some large 
bodies of massive pyrite occur that contain a little cop-
per or zinc (p1. 1). 


The ore bodies in the Keystone mine are in a produc-
tive zone, at least 300 feet thick, in the middle unit 
imlnediatQly below the base of the upper unit of the 
Balaklala rhyolite. Some of the orelies just below the 
contact, but the major part of it was mined 50-80 feet 


below this contact. The higher grade copper ore is 


bounded at most contacts by strong shear zones, and may 


have replaced sheared rock. Stopes outline tabular, 


gently dipping copper-rich ore bodies that parallel the 


contact between the upper and middle units of the Bala-


kla.la rhyolite, but most of these ore bodies dip 5°-10° 


more steeply than this contact. The average thickness
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of ore in the stopes raiged from 10 to 20 feet and the 
maximum thickness was 50 feet. 


The Keystone mine contains large bodies of massive 
sulfide ore of low copper content. As the ore was direct-
smeited at the time of mine operation, these bodies did 
not constitute ore. Consequently their limits were not 
completely outlined by drilling. Some bodies of low-
grade massive sulfide are cut by mine workings, but 
what appear to be some of the largest bodies are mdi-
cated only by a few drill holes. These low-grade bodies 
are also bounded by faults or shear zones where they 
were exposed in the mine workings. Higher grade cop-
pei ore bodies occur as parts of. lower grade sulfide 
masses on levels 300 and 318 (p1. 12), but at most places 
the two types form separate bodies. The massive sul-
fide bodies that have low copper content are not suffi -
ciently explored to allow an estimate of tonnage, but it 
probably is large. The grade of the low-copper pyritic 
ore, from records of the United States Smelting Re-
fining and Mining Co., is 0.01 ounce of gold, 0.3 ounce 
of silver, 0.54 percent copper, and 43 percent sulfur. 
The copper content as indicated by available data 
ranges from 0.1 to 2.5 percent. These massive sulfide 
bodies are simi]ar to the Hornet ore body at the Iron 
Mountain mine. 


Ore controls and exloratzon possibilities.—The main 
ore control at the Keystone mine is the contact between 
the upper and middle units of the Baiaklaia rhyolite. 
The writers have no information on rock types in the 
mine other than the location of the contact between these 
two units, and no folds in this contact are known un-
less the curved contact between the two units that is 


shown on the 275-foot level indicates a minor fold. A 


vertical control by the contact seems obvious, but no 
horizontal controls are known. rilliere is a suggestion, 


however, that some of the ore bodies may have formed 


against or along faults. At several places the bodies 


of massive sulfide ore are termnatecl by steep faults. 


Faulted extensions of these ore bodies have not been 


found in existing mine workings and drill holes. Such 


steep faults may have been feeder channels for ore solu-


tions, which deposited ore bodies along flat subsidiary 
shear zones. 


The productive zone, that is, the one immediately be-


low the upper unit of the Baia.klala rhyolite, is covered 


in the area between the Keystone and the Stowel.i mines, 
a distance of 3,000 feet. The productive zone should 
extend throughout most of this area at a moderate 


depth, as the upper unit of the Ba.laklala is known to 


be about 500 to 600 feet thick where it has been drilled 


between the two mines. A limited amount of explora-
tory drilling has been clone between the Keystone and


the Stowell mines, but a large area east, south, and west 
of the Keystone remains to be explored. 


KING COPPER PROSPECT 


. The King Copper prospect is located in secs. 23 and 
24, T. 33 N., R. 6 W., on the northeast side oE Spring 
Creek (pi. 4) . Many prospect adits were driven on 
pyritized zones in the Balaklaia rhyolite, but no miii-
able ore was developed. Aubury (1902, p. 81) reports 
that the King Copper prospect was explored by about 
1,000 feet of adits by 1902, and apparently little work 
has been done since that time. The property is now 
owned by R. T. Walker and W. J. Walker. 


Geology.—The rocks in the vicinity of the King Cop-
per prospect are interlayered flows of porphyritic and 
nonporphyritic rhyolite that contain much flow breccia 
and some pyroclastic material. They probably belong 
to the mid die unit of the Balaklala, although as at the 
Sugarloaf prospect to the southwest (fig. 58) their 
stratigraphic position is obscure because of the difficulty 
in distinguishing the middle and the lower units of the 
Balakiala in this area. The Copley greenstone crops out 
about 3,000 feet southeast of the prospect, and marks 
the lower limit of the Balaklala rhyolite. The rocks 
near the prospect have a steep foliation, but no bedding 
was found. 


Ore deposits.—Many pyritized zones are in the 
vicinity of the King Copper prospect, and areas of 
strongly foliated rhyolite have been hydrothermally 
altered to soft crumbly white and lavender rock. Zones 
of hydrothermal alteration and pyritization range from 
scattered thin seams to fairly well defined bands several 
tens of feet in width. Most of the pyritized bands are 
also si.iicifled. The bands are classed as pyritized, 
hydrothermally altered rhyolite rather than gossan, as 
the material consists of scattered euhedral pyrite in 
silicifled, argilhized rhyolite, or in secondary silica. The 
most heavily pyritized material on the dumps of the 
King Copper adits contains only about 50 percent 
p Trite. A few small lenticular bodies of gossan, less 
Balakiala in this area. The Copley greenstone crops out 
near some of the adits, but the only body of gossan 
that appears promising at the surface is one that crops 
out immediately above the second adit from the north 
as shown on figure 58. This gossan occurs in silicifled 
porphyritic rhyolite; it is 2 feet thick and possibly 50 
feet in strike length. It dips flatly to the nOrth and 
appears to be localized where the normally steep folia-
tion bends and lies flat. 


Diller (1906, p. 13) reports that 


The general trend of the small ore body of the King Copper, 
on the slope of Spring Creek is N. 700_760 W. It dips 84° SW. 
and apparently agrees quite closely with the position of the 


,J)
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Spread Eagle ore body, transverse to the general direction of 
the Iron Mountain lode. 


The location of the ore body referred to by Diller is 


not known. 
The area between the Sugarloaf and the King Copper 


prospects, and northeast of the King Copper, is one in 
which pyritization is widespread, and these prospects 
appear to be aimed along the trend of a mineralized 
belt, but no bodies of massive sulfide have been located 


in the zones of pyritization. 


LONE STAR PROSPECT 


The Lone Star prospect, which is owned by the Moun-
tarn Copper Co., Ltd., is at the southwest end of the 
West Shasta copper-zinc district in sec. 27, T. 33 N., R. 
6 W. It is accessible either by a road from the Iron 
Mountain mine or by a road that extends north along 
the ridge from the South Fork Mountain lookout sta-
tion. The prospect is on a massive sulfide body that is 
explored by two short a.dits, but no ore has been mined. 
An inconspicuous gossan is exposed where the ore body 
crops out on a steep hillside. The rocks near the ore 


body are largely covered by slope wash. 
Geology of the mine area.—The massive sulfide body 


at the Lone Star mine is in porphyritic Balakiala rhyo-
lite, but nonporphyritic rhyolite, tuffaceous shale, and 
amygdaloidal andesite occur near ±he ore body (p1. 13). 
Both the porphyritic and the nonporphyritic rhyolite 
are light-green siliceous weakly foliated rocks. The 


porphyiitic rhyolite contains quartz phenocrysts that 


average about 2 millimeters in diameter. The thin 


flow of amygdaloidal greenstone which crops out south 


of the ore body, is a dark-green chloritic rock. At the 


surface the fillings of the closely spaced, round vesicles 


in the greenstone have been dissolved, leaving iron-


stained cavities. 


The bed of tuffaceous shale north of the ore body is a 


poorly exposed, buff-colored rock without distinct bed-
ding. The shale apparently lies at about the same hor-


izon as the bedded crystal tuff and tuffaceous shale that 
occurs at Iron Mountain just northwest of the Brick 


Fiat ore body (Kirikel arid Aibers, 1951, p1. 1). These 


shale beds are correlated with the crystal tuff, 800 feet 


northeast of the Lone Star prospect, in which a fossil 


was found that was determined by D. Hi. Dunkle of the 


National Museum as a fish plate from an euarthrodiran 


fish close to Titanichthys of Middle Devonian age. The 


tuffaceous shale and crystal tuff in this area are at the 


horizon of the transition zone between the upper and 


middle units of the Balakiala rhyolite, but it is doubt-


ful that the upper unit extended this far southwest.


Ore deposit.—The gossan at the Lone Star prospect 


is a typical massive sulfide gossan coml)Osed of dense 
and cellular limonite, but is in part a collapse breccia, 
which contains fragments of wall rock cemented by ii-
monite. The gossan forms an arch. At this prospect 
material formed by the cementation of soil and clump 
material by iron-bearing waters that issue from the 


mine l)Orta1 superficially reseliibles gossa.n. 
It is apparent from surf ace exposures and from drill-


ing that the ore body was essentially a flat-lying lens of 


massive sulfide with sharp contacts. The wall rock, 
including the fragments in the collapse breccia, is only 
slightly pyritized. The adits were not accessible, but 


a ].ack of gossan in clumps, and underground maps made 
by L. C. Raymond for the Mountain Copper Co., Ltd., 


indicate tha.t the gossan extended only a few tens of feet 
in from the surface. Most of the mineralization in the 
underground workings was massive sulfide. 


The size of the ore body is not adequately determined. 
Maps and assays furnished by the Mountain Copper 


Co., Ltd., show that drill hole 5 cut 45 feet of massive 


sulfide along the length of the ore body, but as indicated 
in plate 13, the total length of the lens may be about 85 
feet. The width in the upper adit is about 20 feet, and 
the maximum thickness is about 10 feet. The ore body 
is cut by many small faults, but it is not known whether 
the small slivers of ore are faulted segments of a for-
merly continuous massive sulfide body, or isolated lenses 


of massive sulfide. 
• Assays of diamond-drill core and of ore from the 
dump show that this small ore body contains more cop-
per than most of the ole at the Iron Mountain mine, 
and that it resembles some of the smaller higher grade 
satellite ore bodies at other mines in the district. The 
ore contains visible chalcopyrite and sphalerite in mas-
sive pyrite and few gangue minerals. Individual assays 
of the massive sulfide from drill core range in copper 


content from 0.62 to 6.89 percent, but the average of the 


ore cut by drill holes is 3.74 percent copper. No assays 
were made for gold, silver, or zinc. Ore specimens on 
the dump appear to contain more spha.lerite than chal-


copyrite. 
A prominent, steeply dipping, east-west fault is ex-


posed in surface cuts north of theore body. The north 


side is thought to be the downthrown block as the shale 


that crops out north of tile prospect is not found to the 


south. The amount of vertical (and possibly horizon-


tal) movement is not known, but three holes drilled in 


the downthrown block failed to locate a faulted exten-


sion of the ore body. It seems probable that a faulted 


extension of the known ore body is north of the fault, 


either below or to one side of the present drill holes.


't.
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MAMMOTH MINE 


The Mammoth mine is in the northern part of the 
West Shasta copper-zinc district in sec. 32, T. 34 N., R. 
5 W., on the south side of Little Backbone Creek atan 
altitude of about 3,000 feet. The mine is owned by the. 
United States Smelting Refining and Mining Co. Dur-
ing mining operations from 1905 to 1925 the mine was 


accessible by standard gage railroad up Little Back-
bone Creek and by funicular from the railroad siding 


to the mine's main adit, the 470-foot level. The flooding 
of Shasta Lake in 1944 submerged Little Backbone 
Gulch and the lower part of an unimproved road to the 
mine. The road is 3 miles long, and climbs 2,000 feet 
in that distance. In 1950 this road was not passable 
for a car. The mine was closed in 1925 and the mine 
plant removed. 


The report and the accompanying maps (pis. 14, 15) 
on the mine were prepared by combining the surface 
geologic mapping, done by the U. S. Geological Survey, 
and the underground geologic information obtained 
from mine records. As many of the workings in the 
vicinity of the ore bodies, including all the stopes, were 
inaccessible at the time of study, no underground map-
ping was done. Information in this report is summar-
ized from a more detailed report on the mine by Kinkel 
aid Hall (1952). 


HISTORY, PRODUCTION, AND GRADE 


The date of discovery of the Mammoth mine is not 
known but it is assumed to have been after 1880 and


probably before 1890. George Graves is reported to 
have discovered the ore body, and before 1900 a Mr. 


Nelson worked the property on a small scale to recover 
the gold from the gossan. The Mammoth Copper 
Mining Co., a subsidiary of the United States Smelting 
Refining and Mining Co. acquired the property in 1904 
and began large-scale mining operations in 1905. The 
mine was operated continuously from 1905 to 1919 but 
was closed from 1919 to 1923. Operations were resumed 
late in 1923 but were again suspended in 1925. No ore 
has been mined since 1925, although some exploratory 
work has been done. Plate 14 shows the extent of the 
mine workings.	 - 


Table 13 gives the production data. of copper and 
zinc ore from the Mammoth mine, 1905-25. The gross 
value of the recovered gold, silver, and copper was 
$51,970,290 and the value of the recovered zinc was 
$4,525,870.


GEOLOGY OF THE MINE AREA 


FORMATIONS 


Only the Balakiala rhyolite and the Kennett forma-


tion crop out in the vicinity of the Mammoth mine (1)1. 


15). A small remnant of the lower part of the Kennett 
formation consisting of interbedded gray shale aid 
water-laid rhyolitic tuff, and arkose is exposed in the 


southeast corner of the mapped area. rfIe Kermnett 


formation lies conformably on the Balaklaia. rhyolite 
and dips gently east. 


TABLE 13.-Annual production and grade of ore from the Mammoth mine, 1905-25
[Data furnished by the United States Smelting Refining and Mining Co.] 


Grade 


Year Production
() (pt) (pnt) (et) 


Copper ore 


13,868 0.029 1.94 4.30 
181, 733 .048 2.12 3.95 3.30 9.5 39.0 42.2 


1905-----------------------------------------------------------------------


201 , 124 .039 1.94 4. 15 4.70 7.7 38.4 44.5 
1908----------------------------------------------------------------------


311 , 997 .033 1.90 4.03 4.70 


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


12.6 35.6 41.9 
370, 985 .036 2.13 4.15 4.70 13.2 34.9 42.0 


1907--------------- ----------------------------------------------------- -
1908---- - --- - --------- - - - - -------------------------- ---------------------- -


315, 189 .038 2.38 3.83 4.40 15.1 34.2 40.7 
269, 438 .032 2.26 4.06 4.20 12.4 35.4 44.7 


1909----------------------------------------------------------------------


273, 555 .034 2.24 3.47 4.20 12.6 34.0 40.9 


1910-- ----------------- -- ------------------------------------------------ -
1911 ----- - - - - ------------------------------------------------------------ -


1913--------------------------------------------------------------------- 269, 233 .036 2.19 3.58 3.80 14.9 32.7 39.8 
1912---------------------------------------------------------------------


227, 459 .043 2.28 3.96 4.10 12.5 33.9 40.3 1915 242, 573 .038 2.21 3.75 3.80 12.8 33.3 40.0 
1914--------- ----------------------------------------------------------- -


1916------------- --- - --------------------------------------------------- - 223 , 458 .042 2.74 4.77 4.20 13.8 32.6 37.6 
-------------------------------------------------------------------- -


147, 340 .040 2.46 4.22 3.80 20.4 31.4 35.6 
76, 079 .040 2.29 3.91 4.30 14.2 32.4 37.6 


1917------------- - - ----------------------------------------------------- - -


37, 733 .040 2.50 4.10 3.70 14.4 32.9 37.8 
1918- - --------------- - - - - - - --------------------------------------------- - - -
1919--- - - - - - - -------------------------------------------------------------


9,221 .050 2.85 4.42 5.00 16.6 33.2 36.9 1924
1925


115, 814 .045 2.39 4.27 3.70 13.5 35.2 40.2 
1923----------------------------------------------------------------------


-------------------------------------------------------------------- --
34, 346 .037 2. 17 4.34 4.30 11.0 36.6 41.4 - - -- --------------------- ------------------------------------------- --


Total and weighted averages-------------------------------------- 3,311,145 .038 2.24 3.99 -	 4.20 13.3 34.3 40.4


Zinc ore 


	


1914-15------------------------------------ ------------------------------ --84, 000	 0.078	 5.79	 2.40	 21.10 


	


Total and weighted averagec--------------------------------------3,395,145 	 .039	 2.32	 3.95	 4.62 


379725-56-----11
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The Balakiala rhyolite in the mine areaconsists of 


porphyritic and nonporphyritic rhyolitic flows and in-
terëalated coarse and fine rhyolitic pyroclastic material. 


Parts of the upper, middle, and lower units of the Bala-
kiala are exposed; the ore zone is in the uppermost part 


of the middle unit, immediately under the base of the 


upper umt. 
The lower unit of the Balakiala in the mine area con-


sists mainly of light-gray to light-green nonporphyritic 
rhyolite, and rhyolitic tuff and volcanic breccia, but 
locally it contains a few porphyritic flows. Most of the 
lower unit is exposed in the deep canyon of Little Back-
bone Creek north of the mine where it is highly pyri-


tized at many localities. 
The middle unit of the Balakiala in the mine area 


ranges in thickness from 150 to about 300 feet. It con-
sists mainly of light-green to light-gray porphyrtjc 
rhyolitic flows and pyroclastc rocks containing 1- to 4-
millimeter phenocIysts of quartz and feldspar. The 
upper part of the middle unit contains abundant, al-
though discontinuous, coarse and fine pyroclastic ma-
terial and some water-deposited tuff beds. 


The upper unit of th Bai.ald ala in the mine area con-


Si sts of coarse] y porphyritc rhyolite containing quartz 
and feldspar phenocrysts, some of which are more than 
4 millimeters in diameter. It is about 1,400 feet thick 
at Mammoth Butte, 1 miTe west of the Mammoth mine, 
but thins rapdl.y towaici the east over the mine area. 
Part of the upper unit has been removed by erosion 
except in the southeast corner of the mapped area (p1. 
15). A thin bed of tuff or volcanic breccia is present at 
many localities at the base of the upper unit. This 
pyroclastic bed is generally 10 to 50 feet thick, but where 
it is composed mainly of volcanic breccia, it is as much 
as 150 feet thick. The upper unit of coarse-pheriocryst 
rhyolite and the tuffaceous bed at the base of this unit 
form the "cap rock" for the ore deposits, which were 
deposited just below the ba.se of the "cap rock." 


FOLDS 


The bedding in the mine area is delineated by the 


contact between the overlying coarse-phen ocryst rhyo-


lite and the underlying meclium-phenocryst rhyolite and 


nonporphyritic ihyolite, or by bedded tuff at the base 


of the coarse-phenocryst rhyolite. 
The structure contour map (p1. 16) shows that a 


slightly elongate arch trends N. 45° E. and has a cul-


mination in the central pait of the group of ore bodies. 


There are also many smaller arches or elongated topo-


graphic "highs," the alinement of which appears to 


have no relation to the alinement of the main arch. 


The sedimentary material at the base of the coarse-


phenocryst rhyolite delineates the folded structures.


Bedded material is shown at the base of the coarse-


phenocryst rhyolite on the underground maps furnished 
by the United States Smelting Refining and Mining Co. 


Evidence from correlation with the surface mapping 
done by the writers and from thin sections, indicates 


this material is a tuff bed. Dips and strikes in the 
bedded material on underground maps show that in 
most places the bedding is paiallel to the contact of the 


coarse-phenocryst ihyolite (p1. 15). Some random 
orientation of bedding has been observed, but such 
variations may be caused by close folding, faulting, or 


mi n 01 ntruson s of coaise-phenocryst rhyolite. 
At the Mammoth mine the degree and type of foliation 


that is formed is dependent on the competence of the 
iock units. The nonporphyritic rhyolite, the medium-


plienocryst rhyolite, and the thick, massive coarse-
phenocryst rhyolite are competent rocks. Pyrociastic 
beds at the base of the coa.rse-phenocryst rhyolite form 
an incompetent layer that covers a considerable area. 
During the folding in the mine area steel) fracture cleav-


age—with some recrystallization and alinement of mm-
ei.al grains parallel to cleavage planes—formed in the 
nonpoiph yriti c a1idl medium-phenocryst rhyolite, par-


ticuiarl.y near the axes of folds. Movement along 
the bedding planes, resulting in a secondary foliation 
parallel to the bedding planes, was concentrated in the 
pyioclastic layers at the base of the coarse-phenocryst 


rhyolite. In the overlying massive coarse-phenocryst 
rhyolite steep fracture cleavage is locally present, but it 
is rare because of the great thickness and competence 


of this rock.
FAULTS 


Several large fault zones and many small faults are 
shown. on the maps of the mine levels. They are of 
several ages, as shown by one fault cutting another; 
most are probably postmineral in age, but some may be 
premineiai. The principal faults are the California, 


the 313 (and its possible extension, the Yolo), the 
12-drift, the Schoolhouse, the Gossan, the Friday, and 
the Clark. On all these faults, the north or east side 
has moved diown relative to the south or west. The hori-
zontal component is not known except on the California 


fault, where it is about 250 feet. 
Few of the faults can be located oi tiaced foi any dis-


tance on the surface. Their location as shown on plate 
15 is based largely on a projection of the faults from 
their known position underground. Except for short 
sections of the California, Schoolhouse, and Gossan 
faults, where these ale exposed at the surface, informa-
tion on the faults is taken from the underground maps 


of R. N. Hunt, from R. T. WTalker (oral communica-


tion), and from the writers' brief underground exami-


nation of the California fault.


I,-, 


(


1







MAMMOTH MINE
	


135 


j 


4


The California fault zone is a group of subparallel 
and branching fault planes rather than a single plane, 
and, as seen underground, the zone does not have sharp 
boundaries at all localities. At some exposures the rock 
between the individual fault planes is massive arid little 
altered; at others the fault consists of a zone of gouge 
and crushed quartz-sericite rock containing many anas-
tomosing shear planes. 1-lydrotherm ally altered rock 
is not prominent in the exposures seen underground 
although some sericite is present, but hydrothermally 
altered rock is recognized along the surface exposure of 
this fault, as weathering has emphasized the difference 
between altered and unaltered rock. The porphyritic 
rhyolite along the California fault at the surface is 
altered to white and pink clay minerals and sericite, 
but this alteration extends only 5 to 10 feet on either side 
of the fault. 


The California is probably a premineral fault, but 
postminerai movement has also occurred as shown by 
offset ore bodies. The north b].ock moved east and down, 
but the exact amount of movement is not known. The 
ore bodies plunge at a low angle to the southwest along 
the fau]t, so that the present position of offset segments 
of ore bodies could be due either to mainly dip-slip or 
strike-slip movement. 


The 12-drift fault and the 313 fault, and its possible 
extension, the Yolo, are shown on the maps of the mine 
levels (p1. 17) and on the cross sections (pi. 15). The 
vertical offset on each of these faults is about 40 feet, 
and the rocks on the north side moved down relative to 
the south, but nothng is known about a possible hori-
zontal offset. They are probably older than the Cali-
fornia fault as the underground maps suggest that they 
are offset by it. 


rrhe Schoolhouse fault is exposed only on the 670-
foot level (p1. 17) and for a short distance on the sur-
face. The approximate vertical offset of the base of 
the coarse-phenocryst ihyolite at the surface appears to 
be about 100 feet, where the rocks on the north side 
moved down relative to the south, although exposures 
are poor where the fault cuts this contact. The offset 
on the Schoolhouse fault appears to be less in the east 
end of the mapped area than in the west. The rhyolite 
along the Schoolhouse fault at the surface is pyritized 
and altered to clay minerals. 


The Gossan fault is exposed on the 670-foot level for 
a short distance on the surface. The rocks on the east 
side of the fault are dropped relative to those on the 
west; on the basis of a doubtful correlation of rock types 
the vertical offset is about 50 feet. The rhyolite is 
pyritized and altered to clay minerals along the outcrop 
of this fault.


Several north-dipping faults that strike N. 60°-80° 
W. are in the vicinity of the Friday Lowden and Hanley 
ore bodies at the southwest end of the mine. The Fri-
day fault is one of this group of faults that cut the 
Friday Lowden ore body and may offset it. The total 
offset on this group of faults may be considerable, but 
no data are available. 


The Clark fault, which is a minor fault, has an offset 
of 10-20 feet. The rocks on the north side have moved 
down relative to the south (p1. 15). 


ORE BODIES


CHARACTER AND DISTRIBUTION 


The ore bodies of the Mammoth mine are large, flat-
lying, tabular bodies of copper- and zinc-bearing mas-
sive pyritic ore which extend along a horizontal distance 
of 4,200 feet. The northeast end of the ore zone has 
been eroded, and exploration has not delimited the 
southwesterly extension; the central part has a width 
of 1,000 feet. Although minabie ore bodies occur 
throughout the ore zone, it is not all ore (p1. 14). Indi-
vidual stopes reach a maximum horizontal dimension of 
900 by 500 feet and the maximum thickness of ore is 
110 feet; ore bodies range from these maxima dow'n to 
small stopes from which only a few hundreds of tons 
were mined. The ore zone lies along the ciest of a 
broad arch in the rocks, and all known ore occurs at or a 
short distance below' the contact between the coarse-
phenocryst rhyolite and. the underlying rhyolitic tuff 
and flows (p1. 15). The ore formed by replacement of 
rocks in the uppermost part of the middle unit of the 
Balaklala rhyolite. 


Table 14 gives data on the production and grade. of 
stopes and other ore blocks; it also shows the uniformity 
of the gold, silver, and copper content of all the copper 
ore bodies, and the sharp distinction between high-grade 
copper and high-grade zinc ore. The pyritic ore that un-
derlies the copper ore bodies contains asmailer quantity 
of copper than the massive sulfide that was mined for 
copper, but the ore is the same type. 


Table 15 gives information on the proportion of 
metals in the zinc-rich parts of the ore bodies. The 
grade of the material sorted from the ore of high zinc 
content was calculated from the known assays. It is 
apparent, for instance, that the discarded material 
sorted from the zinc ore was rock that contained some 
copper, gold, silver, zinc, and iron but contained more 
rock material by volume than is contained in massive 
sulfide (45.3 percent by weight insoluble). The figures 
suggest that the discarded material consisted of rock 
containing stringers of the massive sulfide type of ore 
in essentially unmineralized rock, rather than that the 
di sca.rded material contained disseminated minerals. 
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TABLE 14.-Production and grade of stopes and other ore blocks of the Mammoth mine


[Data furnished by the United States Smelting Refining and Mining Co.] 


I	 Grade 


Production I	 I	 I 
Ore body	 (short tons)	 Gold	 Silver	 Copper	 Zinc 


	


I (ounces per (ounces perl (percent)	 (percent) 
ton)	 ton) 


Copper ore


Iron	 I Sulfur	 Insoluble 
(percent)	 (percent) I (percent) 


10,000 
65,000


0.10 
.04


15.0 
7.0


0.5 
10.0 Gossan (sulfide) i5,00o .04 2.0 4.0 


1,970,145 
300,000


.03 


.04
1.8 
2.2


3.8 
3.8 


Gossan (oxidized)-------------------------------------------
----------------------------------------------


Copper Crest-----------------------------------------------


Winslow 2,000 .03 2.0 3.0 
Main------------------------------------------------------


--------------------------------------------------
ioo, 000 


2,000
.04 
.03


2.2 
2.0


3.8 
3.0 Smith winze 385,000 .04 3.0 5 


Graton-----------------------------------------------------
Sierra---------------------------------------------------


-----------------------------------------------
Clark-----------------------------------------------------
Metcalf--------------------------------------------------


--------------------------------------------------
200,000 
100,000


.04 


.04
3.0 
3.0


4.5 
4.5 Starrow 2,000 .03 2.0 35 2784--------------------------------------------------------


Friday Lowden------------------------------------------ 100,000 
60,000


.04 


.04
3.0 
3.0


5.0 
6.0


'''''''''''''''''''''''''''''''''''' 


'''''''''''''''''''''''''''''''''''' 
Hanley---------------------------------------------------


Zinc ore


Grade of sorted ore 1 


0. 12 5. 44 2. 20 36. 20 3. 00 10. 1 25. 2 20. 7 


.02 1.40 1.80 9.2 
9. 5


24.7 
23. 5


19.8 
31.8 13 6, 50 1. 00 27. 70 1. 00 


.40 4.90 .72 36.35 


33.30--------------------


1.40 --------------------
(-. 


Grade of unsorted ore 1 


Total'---------------------------------------------	 84, 000
	


O78	 5.79
	 12.6 -------------


I 


Pyritic ore underlying copper ore bodies 


1 See table 15. 


Little information is available to the writers on the TABLE 15.-Production and grade of hand-sorted zinc ore from 
1 the Mammoth mine 


ap1earance of the copper-zinc ore underground, or oii. Data furnished by the United States Smelting Refining, and Mining Co.] 
the nature of the contact between ore and wall rock. 


Specimens that the writers collected from dumps and Grade 
- 


along the tramline, and analyses of ore showing the Ore
Produc- 


lion Gold Silver
I Cop- Zinc Iron 


higher content of insoluble, material, indicate that al- (ounces 
per


(ounces 
per


pe 
(per. 


though most of the ore was a massive pyrite; some ton) ton) cent) t) t) 


contained more quartz and altered, unreplaced rock ma- Crude ore produced------ - 84,000 0.078 5. 79 2.40 21. 10 12. 6 35. 5 


terial than the massive pyritic ore of the Iron Mountain Sorted ore shipped
Percent increase or do-


28, 800 . 111 9.51 2.4 39.6 8.9 16.8 


and Shasta :Kling mines. However, observers who have


--------


crease-------------------
Discard calculated ------ --


-155.7 
55,200


+42.3 
.061


+63.6 
3.82


0 
2.4


+87.5 
11.42


-29.4 
14.6


-52.6 
45.3 


seen the ore underground have noted that quartz is 


rarely visible megascopically in the Mammoth mine ore I See table 14. 


except where a few late veinlets cut both the ore and the states that many ore bodies had sharp, smooth outlines. 


wa1l rocks. In these the contacts between the massive sulfide and 


Frozen contacts between ore and wall rocks are re- wall rock were sharp; the ore was separated from the 


ported to be rare; at most contacts, as in the other mines wall rock by a thin selvage of gouge at the ends as well 


in the district, ore is separated from rhyolite by a clay as along the top and bottom of the ore bodies, and the 


gouge selvage.	 R. N. Hunt (oral communication) wall rock contains little or no pyrite. 	 Contacts of this
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type are similar to those at Iron Mountain and at the 
Shasta King mine. R. T. Walker (oral communica-
tion), however, reports that the material between some 
of the stopes (and sometimes beneath them) was massive 
sulfide containing less copper than the ore that was 
mined. The ore zone was continuous between these 
stopes, and some stope outlines mark only the economic 
limit of mining. rrhus, although many stopes were 
mined to a sharp waste wall at the ends of the ore bdies 
and on all sides, at some places an individual stope does 
not represent the extent or continuity of a body of mas-
sive sulfide, which may be of considerably greater extent 
than is indicated by the outline of the stope. 


The ore zone at the Mammoth mine extends 5. 7O W 
for 3,000 feet from the outcrop of the Main ore body 
to the deepest exploratory workings southwest. of the 
Friday Lowden. The general trend of individual ore 


bodies—and of the zone as a whole, if the Gossan ore 


body is included—is more nearly S. 60° W. Part of 


the zone is eroded between the Gossan and Main ore 


bodies (p1. 15). Although the Gossan ore body lies 


at a lower stratigraphic horizon than the main part of 


the mineralized zone, it seems reasonable to assume that 


ore bodies were present along the eroded upper part of 


the zone and its eroded extension northwest of the Gos-
san ore body. The zone must have been at least 4,200 


feet long, and may have been considerably longer. 
The plunge of the ore zone ranges from almost hori-


zontal to vertical, but averages only 14° from the out-


crop of the Main ore body tO the deepest known ore. 


A few large and many small faults cut the ore bodies. 
Small faults are marked . by slickensided surfaces. The 


larger faults appear to have offset ore bodies several 


hundred feet, and the present distribution of these ore 


bodies is due in part to postrnineral faulting. 


OXIDATION AND ENRICHMENT 


The gossans at the outcrops of the ore bodies at the 


Mammoth mine are not large or conspicuous, consider-


ing the size and extent of the ore bodies. Gossans about 


10 feet thick occur where the tips of the Main and Win-


slow ore bodies crop out, but most of the gossan is thin-


ner. Rock that contains disseminated pyrite is much 


more extensive at the surface than massive sulfide ore, 


and upon oxidation of the pyrite forms considerable 


areas of rusty rhyolite (p1. 15). 


Only a few small nodules of massive sulfide ore were 


found in the outcrop of the Main ore body, and R. N. 


Hunt and R. T. Walker (oral communication) state 


that oxidation extended as much as 150 feet in from 
the present erosion surface.


Supergene enrichment has not taken place on a large 
scale at the Mammoth mine, although some secondary 


enrichment has occurred as a result of oxidation of the 
ore near the outcrop. The Gossan, and possibly the 
Main and Winslow ore bodies were partly oxidized and 
enriched, but figures on the metal content of the oxi-


dized and enriched ore a.re available only for the Gossan 
ore body. Specimens of enriched ore were not available 
to the writers, and the mineralogy of the enriched ore 


is not known. Seager in his unpublished report noted 
that chalcocite and covellite are present in specimens 
of enriched ore from the Mammoth mine. 


Production data on the Gossan ore body are given in 
table 14. The enrichment indicated for it is about the 
same as that in the Old Mine ore body at the Iron Moun-
tammine (Kinkel and Albers, 1951, p. 18). The gold 
content of the enriched oxidized ore is about twice that 
of the primary ore, owing to loss of weight in the forma-
tion of gossan from massive sulfide. 


HYDROTHERMAL. ALTERATION 


Alteration ranges in the mine area from unaltered 
porphyritic rhyolite to altered rock having relict quartz 
phenocrysts in a matrix of secondary minerals. The 
rocks have been altered by regional metamorphism, hy-
diothermal alteration, weathering, or by a combination 


of these processes. The altered porphyritic rhyo].ite is 
white, lavender, buff, or light green. Hydrothermal 
origin is evidenced by the conspicuous white alteration 
of the rhyolite around ore bodies and along fractures in 
the ore zone; the intensely altered rock is composed of 
quartz and sericite, and crumbles apart in the hand. 


ORE CONTROLS 


The four controls that are thought to be of major im-
portance in iocalizin the ore at the Mammoth mine are: 
(1) stratigraphic control, (2) structural control by 
foliation, (3) structural control by the main arch and 
minor flexures, and (4) location of feeder fissures. 


The ore zone is restricted to the rocks that iminedi-
ately underlie the coarse-phenocryst rhyolite, as shown 
in the cross sections (p1. 15). This zone contains much 
bedded pyroclastic material, principally discontinuous 
tuff beds and lenses of volcanic breccia, but it also con-
tains flows of medium-phenocryst rhyolite. Mapping 
done by th writers at the Iron Mountain and Shasta 
King mines shows that the massive sulfide ore prefer-
entially replaced porphyritic rhyolite with 2- to 3-milli-
meter quartz phenocrysts. Although no direct evidence 
is available on the nature of the rock that was replaced 


by the ore bodies of the Mammoth mine, the medium-
phenocryst rhyolite in the ore zone at the Mammoth 


mine suggests that this may be the host rock here a]so.
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The rocks are not strongly foliated in the Mammoth 
area, probably because the folds are broad, but two types 
of foliation that have had a considerable effect on 
ground preparation before ore deposition are evident at 
the Mammoth mine. The first type is a foliation par-
allel to bedding planes that is localized along flow con-
tacts, particularly where there is much pyroclastic ma-
terial between adjacent flows. The second type is a 
steep fracture cleavage at a high angle to the bedding 
that forms most strongly near the axes of folds. The 
foliation ranges from poorly defined sheeting without 
noticeable reorientation of minerals, through well-
formed sheeting with sericite oriented along discrete 
planes, to a sericite schist in which only lenticles of 


unsheared rock remain. 
The intersection of steep fracture cleavage with folia-


tion parallel to the bedding plane is an important ore 
control at the Mammoth mine because it formed a zone 
of fractured rock along the crest of an arch under a 


relativel.y inwervio1s cover of unfractured rock. 


Most of the ore bodies in' the Mammoth mine lie along 


the culmination of an arch in the rhyolite. This is 
shown on the structure contour map (1)1. 16) and on the 
level maps. In addition to the main arch extending 
from the outcrop to the Friday Lowden and Hanley 
ore bodies at the southwest end of the mine, several 
smaller arches that appear to localize individual ore 
bodies are present. Broad minor arches extend over 
the Clark body, the northwestern extension of the 
Main, the 473, and the 313 ore bodies. The Copper 
Crest appears to lie on the northward-plunging nose of 
a major arch. The ore zone at the culmination of this 
arch has been eroded. 


Faults or shear zones that acted as feeder channels 
are difficult to recognize with certainty, but faults that 
appear to have a control on mineral deposition or rock 
alteration may tentatively be regarded as feeder chan-
nels for solutions. The faults along which claylike 
hydrothermal alteration occurs are the California, the 
Schoolhouse, the Gossan (these last two are exposed on 


the surface for a short distance only), and the unnamed 
fault that lies about 200 feet south of the Copper Crest 
ore body. All these except the Gossan fault dip steeply 
and trend northeast. 


The California fault cuts the trend of the ore zone at 
a low angle, and lies 400 feet northwest of the ore bodies 


at the southwest end of the known ore zone. The local-


izatiOn of ore near the California fault suggests it was 


a feeder for the whole ore zone, and that the ore solu-


tions left it at a point below the Friday Lowden ore 


body and traveled upward along the main arch struc-


ture rather than, along the fault. However, the presence 


of several small ore bodies on the 200-foot level (p1. 17)


that are apparently aimed along the California fault 
indicates, either that some solutions continued up along 


the fault, or that solutions traveled along the arch and 
deposited ore against the fault where it cuts the arch. 


The alinement of the zinc-rich ore bodies (473, 313, 


Graton, Yolo, and possibly , the Copper Crest) along 


the 313 fault and its probable extension, the Yolo, is 
conspicuous and suggests that the introduction of zinc 
into the ore was primarly along the 313 fault. This 
fault may have reopened slightly after the main period 


of copper deposition. 
The conjunction of the major ore control.s is not mere 


coincidence. Lenses of pyroclastic material initiated 
local folding because, in contrast to massive flows, they 
form a less competent layerand bcause a change in dip, 
along the boundaries of a lens in this instance, is a fav-
ored locus for the start of a fold.. Movements along the 
bedding plane were most pronounced in folded areas, 
and fracture cleavage formed mainly in the axial re-
gions of folds. The relationship, if any, between the 
location of feeder fissures and the other ore controls is 


not known.
SHASTA KING MINE 


The Shasta King mine is in the central part of the 
West Shasta copper-zinc district near the ,bottom of a 


narrow canyon of Squaw Creek in sec. 12, T. 33 N., R. 
6 W., about 19 miles by road fromn Redding. Access to 
the mine by automobile was not possible, however, dur-
ing 1949 because of washouts near the mine. By re-
building about li/2 miles of road it would be possible 
to drive from Shasta Darn to the mine. A hard-sur-
faced road extends from Redding to Shasta Dam. 


The topography in the vicinity of the mine is rugged. 
In the canyon of Squaw Creek few slopes are less than 
350 and slopes of 500 are common. The flat-lying ore 
body of the Shasta King mine crops out about 150 feet 
above Squaw Creek and has been explored by adits in 
the canyon wall (fig. 59). 


The Shasta King mine was operated from 1902 to 
1909 by the Trinity Copper Corp., and the ore was 
shipped to the Balakiala smelter at Coram, Calif. The 
property was idle frorn 1909 to 1917, when it was leased 
to the United States Smelting Refining and Mining 
Co., who operated the mine from 1918 to 1919. Opera-
tions were stopped at the mine in March 1919, and a fire 
destroyed the mine camp, Boraima, in 1924, but most of 


the mine workings were open and accessible in 1.949. 
The mine was purchased by the 'present ('1952) owners, 


R. T. Walker and W. J. Walker, in 1944. 
Data on the amount of copper produced from the 


Shasta King mine are incomplete. The production 
figures tabulated in table 16 were furnished by R. T. 
Walker and W. J. Walker.
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FIGURE 59.—Shasta King mine. A, View from tile south. B, Diagram is sketch drawn from photograph.
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The ore contains substantial amounts of zinc, but a.s 
it was not recovered in the smelters, no estimate of the 


content of the mined ore can be made. A probable 
copper-zinc ratio of 1 : 3 is indicated by assays furnished 
by 'Walker and Walker of stope and pillar samples taken 
in 1948. These asays averaged 2.5 percent copper and 


7.61 percent zinc. 


TABLE 16.—Production and grade of ore from the Shasta King
mine


Grade 


Gold	 Silver	 Copper 
(ounces	 (ounces	 (per-
per ton)	 per ton)	 cent) 


Trinity Copper Corp., 1908-
09----------------------15, 000 	 (1)	 (1)	 (1)


United States Smelting and 
Refining and Mining Co., 
1918-19- --------- -------68,889	 0.034	 1.01	 2.92 


I Unknown.


BALAKLALA RHYOLITE 


The ore body of the Shasta King mine has replaced 
the Balakiala rhyolite; no other formations are exposed 
in the vicinity of the mine (p1. 18). The rocks adjoin-
ing the ore are poi'phyritic and nonporphyritic varieties 
of the Balaklala rhyolite and well-bedded rhyolitic tuff 
and volcanic breccia. The nonporphyritie rhyolite is 
locally flow banded. Although the nonporphyritic 
rhyolite contains a few quartz and feldspar phenocrysts 
less than 1 millimeter in diameter, it is mainly nonpor-
phyritic, which distinguishes it from other flows. 


The porphyritic units of the Ba.lakiala rhyolite of 
the Shasta King mine are subdivided into two principal 
rock types: (1) medium-phenocryst rhyolite containing 
quartz phenocrysts '1 to 4 millimeters in diameter; (2)


coarse-phenocryst rhyolite containing phenocrysts more 


than 4 millimeters in diameter. The first type comprises 
several individual flows, including flow-banded porphy-
ritic rhyolite, rhyolite with abundant small feldspar 
phenocrysts, and a dark-purple porphyritic rhyolite; it 
was not possible to map these varieties separately be-
cause the underground exposures were inadequate. The 
second type, the porphyritic rhyolite containing large 
quartz phenocrysts, appears to have intruded the rhyo-


litic flows in the mine area. 
A bed of tuff and volcanic breccia that lies immedi-


ately above the gossan at the surface is also found in the 
back of the stopes in the southwestern part of the mine. 


The bed is composed of shaly rhyolitic tuff that is inter-
layered with fine and coarse volcanic breccia. The tu'ff 


is variable in texture along the strike of the bed where 
it is exposed at the surface. The southwestern part is 
composed principally of layered tuff; the central part 
contains mixed shaly tuff and volcanic breccia; and the 
northeastern part consists almost entirely of coarse vol-
canic breccia that is underlain by a thin layer of tuff. 
Columnar sections of the bed at the surface are shown 


in figure 60.


ORE BODY 


The Shasta King ore body is a lenticular body of mas-
sive sulfide that contains, in addition to pyrite, copper 


and zinc minerals and small amounts of gold and silver. 
The ore body crops out along the steep north slope of the 
canyon of Squaw Creek and has been partly removed 
by erosion. The remnant of the ore body has the shape 
of an elongated shallow basin, that trends northeast-
ward. The outcrop of the ore body has a length of 590 


feet and a maximum thickness of 42 feet. Underground 


work has shown its width to be at least 500 feet. Gossan 


Produc-
tion Operator	 (short 


tons)


13'iouns 60.—Columnar sections of tuff and volcanic breccia above the gossan, Shasta King mine. See plate 18 for location of sections. 
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CFOS out on the opposite side of the canyon southwest 
of the mapped area, which suggests that the ore body 
was much larger before erosion. The ore is thickest 
where it is exposed at the present erosion surface. In 
places it thins to a few feet toward the northwest, but 
exploration has not delimited the northern boundary. 


The ore body is explored by adits, and most of the 
mine workings were open and accessible, in 1949. The 
location and geology of the underground workings are 
shown on plate 19. 


The Shasta King ore body is continuous through the 
mine (p1. 19). The ore is uniform and structureless in 
appearance, and is composed principally of massive 
pyrite and lesser amounts of cha.lcopyrite and sphaler-
ite. The pyrite is anhedral and commonly fine grained, 
the grains average 1 millimeter in diameter. Mega-
scopc chalcopyrite and sphalerite in small irregular 
masses can be seen in the massive sulfide ore, but no 
megascopic veinlets of cha.lcopyrite or sphaierite were 
found. The ore contains very little gaiigue except.near 
the margins of the ore body. A few nodules of porphy-
ritic rhyolite containing 2-millimeter quartz pheno-
crysts, which are unrepla.cecl remnants of the host iock, 
occur in the central part of the massive sulfide ore. 
Such nodules' are common at the upper contact of 
the ore body at several places in the mine. The nodules


range in diameter from less than an inch to several feet. 
Some are rounded and have sharp contacts with sulfide 
ore; others are irregular and' the boundaries are grada-
tional from barren rock, through pyritized rock, to 
massive sulfide. 


The contact between massive sulfide ore and the wall 
rock is sharp at some places and gradational at others. 
Where the contacts are sharp, the massive sulfide ore 
ends abruptly against an unminera.lized white clay and 
sericite schist that constitutes a strong gouge. This 
type of contact is exposed in the backs of some of the 
stopes on the 830-foot level, where the ore ends against 
fault 1, and on the 910-foot level along faults 10 and 11. 
The gouge and sericite schist a.re a foot thick in only a 
few places; they contain no crushed sulfides, and the 
porphyritic rhyolite outside the gouge zone is unsheareci 
at most localities. Other contacts between ore and wall 
rock show a gradation from massive sulfide to unmin-
era.lized rock, and bodies of partly replaced porphyritic 
rhyolite remain in the ore. Soft, sandy- or sugary-look-
ing suifides occur near some edges of the ore body. At 
these places the ore ranges from 30 to 90 percent pyrite 
in schistose sericitic rock, and minable ore is determined 
by assays. Relict quartz phenocrysts that average about 
2 millimeters in diameter remain in the partly replaced 
rock. 
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lciii;iu 61.—Details of sulfide contacts, Shasta King mine. A,. Upper ore contact in the stope on the 870-foot level near cross section F–F'; B.section looking' northeast' along fault 12. 
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The rock neal the ore contact is in many places hydro-


thermally altered and sciiistose. Consequently it is diffi-
cult to differentiate the porphyritic and nonporphyritic 


types of rhyolite, but the porphyritic types can in p1 aces 


be distinguished by the relict quartz phenocrysts. r1hey 


are piesent in the less altered facies of the rock above 
the ore, in nodules of waste, and at a few localities below 
the ore. Information on the types of rock surrouuding 
the ore body is obtainable only from a few drifts and a 
few exposures in stopes at the edges of the ore body, or 


from pieces of rock that have fallen from the backs of 
stopes. The base of the ore is not exposed in most of 
the stopes. Although the ore is generally underlain 


by nonporphyritic rhyohte, it is underlam in a few 


places by poiphyritic rhyolite that was not completely 
replaced by the ore to the nonporphyritic rhyolite con-
tact. The ore at the west end of adit 6 is underlain by 


chioritic rock. This rock is a chloritized facies of the 
nonporphyritic rhyolite. It is not a mafic flow inter-
layered with the Balakiala ihyohte because it contains 


a few 1-millimeter quartz phenocrysts and resembles 
chloritized rhyolite found at a few other places in the 


district. 
The principal ore minerals are pyrite, chalcopyrite, 


sphaierite, and small amounts of galena, and tetraheci-
rite. Small amounts of gold and silver were recovered 
from the ore, although no free gold was seen. Silver is 


present in ore without tetrahedrite. 
Sulfide minerals constitute 85-90 percent of the ore 


body. The gangue consists of unreplaced nodules of 
porphyritic rhyolite, uriiepiaced quartz phenocrysts, 
sericite, and introduced quartz. Quartz and sericite are 
present throughout the ore body, whereas the nodules 
of porphyritic rhyolite are concentrated near the 


borders.
FAULTS 


Faults, which are both premineral and postmineral in 
age, are conspicuous in surface and underground ex-
posures. Only the most important faults have been 


given numbers on the geologic maps and sections, but 
many other faults undoubtedly exist outside the ex-


plored area. 
The premineral faults are nos. 3, 5, and 12 (pl. 19). 


The evidence for a premineral age is the presence of 
pyrite, and pyrite casts filled with iron oxide, along the 
faults away from the ore bodies, and hydrothermal clay 
minerals along the faults. Pyrite occurs as much as 
75 feet vertically above the gossan on the fault 3. In 
addition, a small fault in adit 6 (870-foot level) 2,340 
feet east on the coordinate system, contains small lenses 


of massive sulfide ore that apparently formed in place 
along the fault. Hydrothermal alteration was observed 
along fault 6; this fault may be preniineral in age but


may have moved again after mineralization. Faults 


3 and 5 also moved both before and after the sulfides 


were deposited. 
All the faults except 12 have some postmineral move-


ment. The direction of displacement on fault 1 was 


determined from the position of mafic flows that crop 
out to the west (p1. 18). Geologic evidence outside of 


the mine area indicates that these mafic flows are lower 


in the stratigraphic sequence than the rocks exposed to 
the east. The vertical offset on the fault is several hun-
dred feet or more. The direction of offset on fault 8 


is not known with certainty, but the northeast side is 
probably upthrown relative to the southwest. The di-
rection and amount of postmineral clip-slip movement 


on faults 2, 5, 6, and 7 are shown by the offset of the 
gossan at the surface. Faults 2, 5, and 7 must have 
moved horizontally as well as vertically, a.s the offset 


of the gossan at the surface, where the di.p is steeper, is 
greater than the offset of the ore underground, where 
the dips are at low angles. In addition, the thickness of 


the gossan is not the same on opposite sides of these 
faults at the surf ace. The ore body thins toward the 
northwest, andi horizontal movement along northwest-
ward-trendlirmg faults wouldi result in differences in 
thickness of the ore on opposite sidles of the faults. 


ORE CONTROLS 


The Shasta King ore body formed by the partial to 
complete replacement of a thin flow of porphyritic rhy-
olite that lies between a bed of pyroclastic rock above 
and a flow of nonporphyritic rhyolite below. The ore 
body is conformable with the contacts of the flow, but 
it does not everywhere completely replace the flow of 
porphyritic rhyolite. The porphyritic rhyolite that is 


the host rock of the ore body contains 2- to 3-millimeter 
quartz phenocrysts that are distributed through a very 
fine grai ned siliceous groundmass. Smaller feidispar 


phenocrysts ale presentS but are not prominent. The 


unreplacedi remnants of the porphyritic rhyolite in the 
ore are generally massive and unsheared. Many frag-
ments of the porphyritic rhyolite remain as unreplaced 
or partly repiacedi renm ants in the massive sulfide ore, 


and all gradations are present between unreplaced por-
phyritic rhyohte and massive sulfide ore. Although 
assays are not available, visual inspection shows that 
the only sulfide in the transition zones between ore andi 
waste is pyrite, and that copper andi zinc mmerals are 


limitedi to masslve sulfide ore. 
The ore contacts are sharp against clay and sericite 


gouge at some places, but ale not as sharply defined 


between massive sulfide ore and hydrothermaily altered 


wall rock. Where a transition zone is present between 


ole and wail rock, pynte rep] aces preferentially the
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schistose part of the rock. Within the transition zones, 
anastomosing bands of foliated sericite cut the massive 
porphyritic rhyolite, 'but lenticular bodies of unsheared 


rock a few inches to a few feet in length remain. Dur-
ing the period of ore formation pyrite appears to have 


completely replaced the foliated (sheared) parts. of the 
porphyritic rhyol ite before it replaced the massive 


nodules. The porphyritic rhyolite above the ore in the 
central part of the ore body is unsheared. The evidence 


at the Shasta King mine indicates that the scattered 
residual nodules of waste in the ore, and the unrepiaced 
part of the flow of porphyritic rhyolite that contains the 


ore, were not replaced because they were not sheared. 


The isolated unreplaced remnants of rock in the main 
body of the massive sulfide ore differ in origin and ap-
pearance from the partly replaced volcanic breccia in 
the back of the stopes at the northeast end of the mine 
in the stope on the 870-foot level (fig. 61A). 


Many contacts between the ore and the porphyritic 
rhyolite are sharp. These contacts are marked by bands 
of white clay gouge that range in thickness from a frac-
tion of an inch to a foot. The wall rock is locally 


schistose behind the gouge, but there are no sulfide min-
erals in the gouge or in the foliated wall rock at these 
localities. The fact that the sericite bands at ore con-
tacts are foliated parallel to it 'indicates that this 
zone is not due to hydrothermal alteration alone. Ore 
solutions were apparently stopped by premineral foli-
ated bands of gouge and sericite at these points. There 
is no evidence of postrnineral movement, such as crushed 
or slickensided suifides, that would be sufficient to orient 
the sericite parallel to the sulfide contact. A few bands 
of gouge, ranging from a thin film to a foot in thickness, 
are found in the massive sulfide ore. The gouge is com-
Posed of soft, sticky clay and has a sharp contact with 
the massive sulfide ore. T1'iese bands in the ore appear 
to be unrepiaced bands of premineral gouge. 


The ore along fault 6 on the 870-foot level (p1. 19) 
is in sharp contact with unmineralized fault gouge as 
much as a foot thick, except in the vicinity of adit 6. 
At this locality the contact is sharp but irregular and 
does not lie against the fault, and the massive sulfide 
ore has smooth, curved contacts with porphyritic rhyo-
hite. There is no gouge at the contact and no evidence 
of movement, although a claylike alteration of the 
porphyry a few millimeters thick occurs at a few 
contacts. 


A bed of tuff and volcanic breccia overlies the gossan 
at the outcrop of the ore body, but is found in the stopes 


only in the southwestern and (less definitely) in the 


northeastern parts of the mine. Well-bedded shaly tuff 


occurs in the back of the stope on the 830-foot level, and 


material closely resembling the volcanic brecci a occurs


in the back of the stope on the 870-foot level. In this 
stope the fragments of porphyritic rhyolite in the ore 
at its upper contact closely resemble the volcanic breccia 
exposed at the surface (fig. 60). In addition, the mas-


sive suifidle ore, now represented by gossan, replaced 
tuff and volcanic breccia in the vicmity of cross sec-
tion U—C' at the surface. The fragments of porphyritic 
rhyohite in the ore (fig. 61A) have been interpreted by 
some observers as a breccia formed by replacement 


along fractures, but the fragments are not of uniform 
rock type, nor do they have the same type of alteration. 
Some fragments are silicified, contain no sulfide min-
erals, and have sharp, smooth boundaries. Other frag-
ments are soft and are replaced by pyrite, sericite, and 
clay minerals. The soft fragments commonly have 
gradational boundaries against massive sulfide ore. 
The fragments of porphyritc rhyolite in the ore in the 
lower part of the breccia are aimed parallel to the 
ore contact. 


It seems probable that the breccia fragments in the 
ore represent unrepiaced fragments in the volcanic 
breccia-tuff bedi and that this bed caps the ore in both 
the northeastern and southwestern stopes. The tuff 
bed can thus be expected to lie a short distance above 
the ore in the central part of the mine unless it pinches 
out between the outcrop and the stopes. 


The openings that served as channels for the ore-
forming solutions have not been located. Faults 3, 5, 
and 12 ale mineralized, but only near the gossan. Fault 
1 contained as much as 4 feet of massive sulfidle ore, 
which is now oxidized to gossan along the fault below 
the base of the main ore body (fig. 61B), but the massive 
sulfide changes to slightly ithneralized rock less than 
50 feet below the ore body. One or all of these faults 


may have been feeders to the oie body, but it is equally 
probable, as suggested by R. T Walker and W. J. 
Walker (oral communication), that ore solutions travel-
ing horizontally would tendi to work out along premin-
eral faults of this type, which wou1d then simulate 
feeder channels in appearance. 


OXIDATION AND ENRICHMENT 


rfhe gossan that formed from oxidation of the massive 
sulfide ore extends from the outcrop of the ore body into 
the wall of the canyon, for 30-50 feet. Steep topog-
raphy audi a shaly tuff cover have prevented extensive 
oxidation of the ore, and relict nodules of massive sul. 
fide ore occur in the gossan less than 10 feet from the 
surface. The gossan is solid and resistant to erosion. 


It is composed of dense to cellular limonite that contains 


minor septa of secondary silica forming a coarse silica 


sponge in the limonite. No collapsed breccia was seen 


in the gossan, and there is little transported limonite.
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The Spread Eagle prospect is 4,500 feet southeast of 
the Balakiala mine in sec. 13, T. 33 N., B. 6 W., and 
lies in a steep-sided amphitheater at the head of Motion 
Creek at an altitude of about 3,000 feet. It was not 


accessible by road in 1951, but during the active explo-
ration of the prospect a road extended from the 
Balaklala Angle Station to the prospect. This road 
is washed out at many places, but it could be made 


passable with a small amount of repair. 
This prospect was discovered some time before 1902, 


as Aubury (1902, p. 82) reports: 


About 1,500 feet of tunnels, mainly driven by the Scottish 
American Syndicate, of. Denver, Colorado, under bond, show 
considerable bodies of ore, including some of excellent grade. 


W. C. Onn and sons owned the. prospect in 1902. By 


1908, 3,000 feet of exploratory work had been done. 
The property was acquired in 1913 by the United States 


Smelting Refining and Mining Co., the present owners. 


Geology of the m4ne area.—The Spread Eagle pros-


pect occuis near the gently dipping contact between the 
upper and middle units of the Bala.klala rhyolite.. The


upper unit in this area consists 1)1edOlilillantly of tuff 
that is poorly bedded, but that locally contains coarser 
pyroclastic material. Quartz phenocrysts 3 to 5 milhi-
meters in diameter are prominent in most of this unit, 


and it is considered to be the "cal) rock," although very 
little of the unit originated as a flow. This tuff corre-
lates with the tuff at the base of the coarse-phenocrySt 


rhyolite at the Balaklala and other mines. 
Tile contact between the upper and middle units is 


gradational, and near t.he portal of the 475-foot tunnel 


(fig. 62) this zone consists of a volcanic breccia in which 
rounded knobs of rhyolite are embedded in a tuff that 


contains 3- to 5-millimeter quartz phenocrysts. The 
uppermost part of the middle unit of the Balakiala 
rhyolite in this area is composed of a fairly persistent 
bed of coarse volcanic breccia. Below this, beds of 
pyroclastic rocks alternate with medium-phenocryst 


(1 to 4 mm) rhyohite. 
A layer of rock of doubtful origin occurs in the mine 


area just below the main gossan.. East of the 475-foot 
tunnel, where this layer is about 100 feet thick, it dips 


10°-20° NW. into the ridge. It can be traced for sev-


eral thousand feet northeast of the prospect, and ranges 
from a few feet to 100 feet in thickness. The upper part 
is a green, amygdaloidal, chloritic rock that resembles 


andesite, but the lower pa.rt is light colored and appears, 
to be rhyolite. East and northeast of the gossan the 


rock is light greenish white with 1-millimeter dark 
spots, probably chlorite, and is not amygdaloidal. Parts 
of the layer show sharply defined columnar jointing, 
and it appears to be a sill of rhyolite that is locally 
amygdaioidal and is in part chloritized. 


Although the upper and middle units of the Balakiala 
rhyolite a.re foliated, the upper unit is less foliated than 
the middle. The foliation strikes northeast and dips 
steeply. Most of the rocks in the vicinity of the Spread 


Eagle, prospect a.re heavily pyritized. From the sum-


mit of the ridge above the mine at 3,700 feet to the low-
est mine workings at 2,537 feet, discontinuous, often 
lenticular, ba.nds of rock a few feet thick containing as 
much as 30-50 percent pyrite alternate with thicker 
bands containing smaller amounts of pyrite All the 
rock contains a few percent pyrite, and the entire area 
a.bove the mine workings is heavi].y iron stained. Pyri-
tization appears to be controlled by t.he steep foliation 
of the rocks; the most foliated rocks are the most 


heavily pyritized. 


Ore deposit—A gossan from massive sulfide 20-30 


feet thick is exposed at the surface, and has been ex-
plored by adits. Other than the description of the adits 


in this ore body, little information is available on the 


type or amount of mineralization that was found in this 


exploratory work. It is apparent from old maps and 


The rhyolite below the gossan is iron stained only along 


fractures. 
No assays are available on the gold content of the 


gossan. On the basis of data from other mines in the 
district, it can be assumed that the gossan contains about 


twice as much gold as the primary ore because of le-
sidual enrichment of gold. The weight of the gossan is 


roughly half that of the massive sulfide ore, and little or 
no leaching of gold occurs in gossans of this type else-


where in the district. 
Secondary copper minerals are rare, but a little chal-


cocite occurs in the sulfide ore just below the gossan in 


adit 8.
EXPLORATION POSSIBILITIES 


The stratigraphic zone in which the Shasta King ore 
body occurs has not been explored north of the mine. 
The ore body thins to the north, but some massive sulfide 
ore is found in the most northerly mine workings (1)1. 19, 
E—E'). It seems probable that additional exploration 
to the north along the ore zone would disclose other ore 
bodies, because the district habit of the ore bodies is to 


occur as discontinuous bodies of minabie ore in a general 
ore zone. The Shasta King ore zone is present in places 


for a mile or more north of the mine and the more 
favorable zone just below the base of the upper unit 
may also be present north of the mine (pl. 4). The 
Shasta King ore zone could be explored by following 
the ore north from the underground workings or by 


surface drilling. 
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descriptions that heavily pyritized, steeply dipping 


shear zones were explored at depth in the hope of find-


iñg bodies of massive sulfide ore. Diller (1906, p. 13) 


reports that at the Spread Eagle 


There is a large mass of gossan on the steep slopes at the 
head of Motion Creek. This has been penetrated by tunnels, 
which have cut a mass of sulphide ore that appears to strike 
N. 700_800 W. and to cup 750 SW. This is traversed by sheared 
fissures,some nearly parallel to the strike and others transverse. 
The pyrite ore beneath the gossan is generally wet, soft, and in-
coherent, and in places it is cemented by quartz gangue in vary-
ing proportions. In the lower tunnel some small masses of 
chalcopyrite are seen. 


Material on the mine dumps indicates that, except for 
the body of sulfide ore under the gossan at the 100- and 
150-foot level adits, the pyritized shear zones did not 


contain minable ore. The lack of stopes confirms this 


assumption. 
The rock on the mine clumps consists either of foliated, 


slightly pyritized, porphyritic rhyolite (2- to 3-milli-
meter quartz phenocrysts), or of heavily silicified rhyo-
lite, some of which contains as much as 10 to 60 percent 
pyrite. Much of the silicified rhyolite is cut by quartz 
veinlets, and some dump material contains only quartz 
and pyrite. A few stringers and grains of chalcopyrite 
are in some of the heavily pyritized rock, but no material 


of ore grade was seen. One specimen of massive magne-
tite veined by pyrite was found on the dump from the 


475-foot level. 
The gossan from massive sulfide ore that crops out 


above the portals of the 100- and 150-foot levels stands 


cut in sharp contrast to the oxidized material formed 
from pyritized foliated rock. The massive sulfide 


.gossan contains both dense and Po1O limonite with 


quartz septa; it is structureless and nonfoiiatecl and has 
sharp boundaries against foliated oxidized rock that 
contained only scattered pyiite. The gossan that crops 
out at the surface was partly explored by the 100- and 
150-foot level adits (figs. 62, 63). This gossan contains 
an appreciable amount of gold. The surface samples 
are richer in gold than samples taken in gossan in 


the tunnels immediately below the surface; it seems 
probable that there is not onl.y a residual enrichment of 
gold due to loss of weight in the gossan, but also a re-
sidual mechanical enrichment at the surface due to 
erosion of decomposed gossan. The grade of the un-
oxidized massive sulfide on the 100- and 150-foot levels 


is not known. 
Some exploratory drilling has been done along the 


ridge northwest of the mine but no massive sulfide was 
found. Extensive areas underlain by the favorable 
zone—the contact between the upper and middle units 


of the Balakiala rhyolite—remain to be explored be-


tween the Spread Eagle and the Keystone and B ala-


klala mines, and between the Spread Eagle and the 
Balaklala Angle Station gossan. The favorable zone 


has been eroded south and east of the Spread Eagle 


prospect.
STOWELL MINE 


The Stowell mine is in the canyon of Spring Creek, 
about 1 mile southwest of the Keystone mine in secs. 14 


and 23, T. 33 N., R. 6 WI., at an altitude of 3,100 feet. 


The property was formerly known as the Grab and also 


as the Webster Consolidated group. The massive sul-
fide ore body of this mine was one of the early. discover-


ies in the district, and 600 feet of exploratory adits hadi 
been completed by 1902. The mine was purchased by 
the United States Smelting Refining and Mining Co. 


in 1916; all the stoping and most of the extensive work-


ings shown on plate 20 was done by this company. Ore 


was carried from the Stowell mine to the Keystone 


mine by means of aerial tram. 
Mining operations were discontinued in 1919 when 


the Keswick smelter closed. The workings, except for 
short distances in the Gossan andi Pyrite tunnels, are 
now inaccessible, and the mine plant has been dis-
mantled. The mine was accessible only by a trail from 


the Keystone mine in 1951. 
The Stowell mine has produced 39,538 tons of massive 


sulfide ore that contained 0.03 ounce of gold, 1.09 ounces 


of silver, and 3.0 percent copper. 1° The zinc content of 


the mined ore is not known, but specimens on the mine 


dumps contain zinc. 
Geology.—The ore body at the Stowell mine lies 50 


to 170 feet strati graphically below the base of the coarse-
phenocryst rhyolite ("cap rock"). Little or no massive 
coarse-phenocryst rhyolite is present in the mine area, 
and the upper unit of the Ba.lakiala rhyolite is repre- - 
sented by tuff beds and coarser pyroclastic material 
that contain some quartz phenocrysts more than 5 milli-
meters in diameter. The ridge northeast of the Stowell 
mine is capped by the upper unit of the Balaklala, but 
as the bedding dips gently northeast, the base of the 
upper unit is exposed at only a few places between the 


Stowell and Keystone mines. 'The middle unit, andi 


'probabl.y the upper part of the lower unit, is exposed 


in the deep canyon of Spring Creek southwest of the 


in me. 
In the vicinity of the Stowell mine, the rocks crop 


out in the sequence tabulated below; no information is 


available on the types of rock in the underground work-


ings except for the location of the base of the coarse-
phenocryst rhyolite, which is known from drill-hole 


logs.	 - 


° Data furnished by the United States Smelting Refining and 
Mining Co. Published with :ermisSiOn of the owners.
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FIGURE 63.—Levels and sample cuts of Spread Eagle prospect, Shasta County, Calif. 


D y ill-hole logs	 Feet 
Coarse-plienocryst rhyolitic tuff ("cap rock")--------100+ 
Tan poorly bedded shaly tuff-----------------------20-50 
Lenticular flow of porphyritic rhyolite (2- to 3-mm 
phenocrysts) -------------------------------------10-50 


Noi1porphyrjtjc rhyolitic flow breccia and tuff--------50± 
Porphyritic rhyolite (2- to 3-mm phenocrysts). The ore 


crops out in this flow-----------------------------50± 
Nonporphyritic rhyolite-----------------------------125± 
Chloritic amygdaloidal greenstone interlayerecl in the 


Balakiala rhyolite--------------------------------100± 
Nonporphyritic rhyolite-----------------------------150+ 


Drill-hole data indicate that the dip of lava flows and 
tuff beds in the mine area is 20°-30° NE., but no reliable


attitudes were found on bedded material on the surface. 
The northeast clip flattens and probably reversed north-
east of the mine, as the contact of the coarse-phenocryst 
rhyolite above the Keystone mine is at an altitude of 
about 3,100 feet. The middle unit of the Balakiaia thins 
at the Stowell mine, as little porphyritic rhyolite is pres-
ent. The middle unit at the Stowefl mine contains more 
nonporphyritic rhyolite than is common elsewhere in 
the district and contains a thin flow of greenstone, as at 
the Shasta King mine. 


Two steep northeastward-trending faults occur in the 
mine area. On each of these, rocks on the northwest side
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moved down iibout 100 feet. relative to the southeast. 
The northernmost fault lies about 100 feet northwest of 
the portal of the 300-foot level adit, but the fault is 


poorly exposed as it is largely covered by dumps. The 
flow of amygdaloidal greenstone is offset by both of 


these faults, but their location in the underground work-
ings is unknown. These workings should have inter-


sected the northernmost fault. 


Ore deposit.—Little information is available on the 


ore bodis of the Stowell mine. The mine workings are 
inaccessible, and no geologic maps were located, but a 
few logs of drill holes were available. The outlines of 
the stopes shown on plate 20 and figure 64 are from un-


derground maps. Specimens of ore from mine dumps 
and from spill along the tramline were studied. 


The ore bodies are massive sulfide that contains about 
3.0 percent copper and considerable zinc. The maps 


indicate that at least three separate lenses of ore were 
discovered, but drill holes indicate that there was much 


pyritized rock, in addition to massive sulfide ore, along 
the base of the "cap rock." Some of the material be-
tween ore bodies probably consisted of pyritized rhyo-


lite, although the sharp contact of the gossan from mas-
sive sulfide at the surface suggests that, as in other 
mines in the district, there was a sharp boundary be-
tween pyritized or barren rhyolite and massive sulfide 
ore. However, the stope outlines may not mark the 


limits of massive sulfide, because sulfide containing cop-


per below the cutoff grade, or sulfide containing a high 


percentage of zinc would be left unmined. 
The large gossan at the outcrop of the Stowell ore 


body is a typical gossan derived from massive sulfide 


and it is composed entirely of dense and cellular limonite 


containing minor septa of secondary quartz and no 


relict rock material. 
Relict pyrite occurs within a few feet of the surface 


in the Gossan and Pyrite tunnels, and the part of the 
gossan that contains more than 50 peicent limonite (the 
rest being pyrite) extends into the hill less than 50 feet. 
Gossan stringers and irregular areas of gossan are found 


as much as 100 feet in from the hill slope. 
The gold and silver values shown in the gdssan 


samples on plate 20 are confined almost entirely to the 
true gossan; the adjacent strongly pyritized rhyolite is 


barren. The boundary between the gossan and the py-


ritized rhyolite is sharp at most places. 
A small amount of surface exploratory drilling has 


been done around the Stowell mine. In addition, a 
widely spaced line of holes was drilled between the 
Stowell and the Keystone mines. These holes. cut the 


mineral zone below the base of the coarse-.phenocryst 
rhyolite, but did not cut massive sulfide ore. This area 


deserves further exploration, as rocks of the upper unit 
of the Balakiala rhyolite, which are largely tuff, cover 


most of the area between the two mines, and the ore 


zone below the base of the upper unit of the Balaklal.a is 
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FIGURE 64.—Generalized projection looking northwestward through the Stowell mine showing the relationship of the ore 
bodies to the base of the upper unit of the Balakiala rhyolite.
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present over a wide area to the north, northeast, and 
east of the Stowell mine. The vertical position of the 
ore zone is fairly well known northeast of the Stowell, 
but io features were found that would iidicate the 


horizontal localization of massive sulfide bodies. All 
this area between the Stowell and Keystone mines is 


geologically favorable ground for massive sulfide 
bodies.


SUGARLOAF PROSPECT 


The Sugarloaf prospect, formerly known as the Gal-
yin miue, is on the east side of Sugarloaf Mountain be-


tween. Spring Creek and Boulder Creek. It is about 
3,000 feet northeast of the 1-lornet ore body of the Iron 
Mountain mine and is in sec. 26, T. 33 N., R. 6 W. The 
property was located early in the history of the district; 
1,300 feet of adit.s had been driven by 1902. Aubury 
(1908, p. 84) reports: 


Development work consists of 12 tunnels aggregating 4,365 
feet. A very distinct fissure bearing approximately north and 
south has been followed about 1,000 feet in tunnels No. 2 and 5. 
Small pockets of sulfide ores were encountered, but no definite 
ore body has yet been discovered. The property is owned by the 
Copper Mountain Consolidated Mining Company of Redding. 


In 1951 all adits were caved at the portal, except one. 
The property is now owned by R. T. Walker and W. J. 
WTalker 


Geology.—The rocks in the vicinity of the Sugarloaf 
prospect are nonporphyrjtic rhyolite, and porphyritic 
rhyolite containing 1 to Q-millimeter quart.z pheno-
crysts. A large part of both rock types is flow breccia 
or pyroclastic material. Most of the.rocks are strongly 
foliated and silicified, and are pyritized locally. The 
foliation strikes N. 20°-60° E. and dips from vertical 


to 40° NW. No reliable attitude on bedding could be 
found, but the trend of flow contacts suggests a steep 


northwest dip. From a projection of the general struc-
ture striking northeastward from Iron Mountain, and 
from the location of the underlying Copley greenstone 
to the northwest and to the southeast of the Sugar-
loaf prospect, it seems probable that. the prospect is on 
the steeply dipping south flank of a syncline. The axis 
of the syncline should lie north of the portals of the 
aclits but it is not known if the underground workings 
explored the synclirie as their extent and direction are 
unknown. 


No stratigraphic distinction can be made at the Sugar-
loaf prospect, between the lower and middle units of 
the Bala.klala rhyolite. As at Iron Mountain, the rocks 
consist of interlayered porphyritic and nonporphyijtic 
rhyolite and pyroclastic material. At Iron Mountain 


these mixed flows and pyroclastic rocks are overlain by 


crystal tuff and volcanic breccia that probably repre-
sent the transition zone between the upper and middle


units of the Balakiala, but a.t the Sugarloaf prospect 
the crystal tuff beds are absent. At both localities, the 
mixed flows are underlain by the Copley greenstone, 
but at the Suga.rloaf prospect there is no predominance 


of flows of nonporphyritic rhyolite at the base of the 
Ba.laklala and the stratigraphic relationships are ob-


scure. It is probable that the rocks near this prospect 


are somewhat lower in the stratigraphic sequence than 
those that contain the ore bodies at Iron Mountain. 


Ore deposit.—The rock in the area of the mine portals 
is locally well pyritized, but no gossan from massive 
sulfide was found. The mine clumps contain much / 
material that is 20-75 percent pyrite in a matrix of 
quartz or siliceous rhyolite. The pyrite is generally 
in coarse cubes as much as 5 millimeters across, and 
very little of this material is the fine-grained, solid 
pyrite that is characteristic of the massive sulfide ore 
bodies. The coa.rse-gra.ined pyrite in quartz or siliceous 


rhyolite is identical with that found in a 300-foot pros-
pect adit that was driven about half way between the 
Busy Bee workings of the Iron Mountain mine and the 
Sugarloaf prospect (fig. 58). 


Exploratory work on Sugarloaf Mountain, except for 
the Busy Bee workings, has not disclosed any bodies 
of massive sulfide similar to those at Iron Mountain 
or at other mines in the district. l-Iowever, the trend 
of the ore zone and geologic structures extending north-
eastward from Iron Mountain appear to continue 
through Sugarloaf Mountain. Figure 58 shows the 
spatial relationship between the Sugarloaf prospect and 
the nearby mines. 


The lens of massive sulfide that is exposed in the 
Busy Bee workings of the Iron Mountain mine has not 
been fully explored. A crosscut near the end of these 
workings exposes massive sulfide 45 feet wide, and the 
face of the adit is in massive sulfide. The ore appears 
to be following a steeply dipping shear zone, simila.r to 
the Hornet ore body, rather than being localized along 
flat-lying structures. No flat-lying structures that 
could act as ore controls were found on Sugarloaf 


Mountain, probably 'because of the steep premineral. 


foliation that has been superposed on the rock. It is 
possible that steeply dipping massive sulfide bodies 


similar to the Hornet and the Busy Bee ore bodies occur 


under Sugarloa.f Mountain in the area north of the 


Sugarloaf adit portals, but this area may have been 


partly explored by undlergroundl workings. 


SUTRO MINE 


The Sutro mine is in secs. 29 and 30, T. 34 N., B. 5 W., 


about 6,000 feet northwest of the Mammoth mine. The 


present Sutro mine includes the old Sutro and the Sum-
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mit group of claims, which later became known as the 


Stauffer mine. 
The Summit mine, discovered before 1902, was orig-


inally owned by M. E. Dittmar. By 1902 several adits 


had been driven; the mine was explored by the Mount 


Shasta Gold Mining Corp. in that year (Aubury, 1902, 


p. 89). The Summit mine was sold to the Stauffer 


Chemical Co. about 1908. Nothing is known of the 
early history of the original Sutro mine except that it 


was bonded to the Stauffer Chemical Co. in 1908 (Au-


bury, 1908, p. 97) (it may be that the Summit mine was 


meant, instead of the Sutro). The Sutro and Stauffer 
mines are on different ends of the same ore zone. The 
Sutro mine is now owned by the United States Smelting 
Refining and Mining Co.; most of the stopirig was done 


after this company acquired the property. 
The mine workings (p1. 21) are not accessible, and 


nothing remains of the mine plant. The rails were ic-
moved many years ago from the railroad that connected 


the Sutro with the Mammoti.i mine, and the roadbed is 


largely washed out. 
The massive sulfide ore bodies of the Sutro mine con-


tain much higher values in gold, silver, and copper thaii 
most of the other massive sulfide ores of the West Shasta 


copper-zinc district. Only ore from the Golinsky mine 
contained more gold, and none of the other ore bodies 


contained as much copper. The zinc content is un-
known. Records show that a total of 35,300 toiis of ore 
was shipped to the Kennett smelter by the United States 
Smelting Refining and Mining Co. This ore contained 
0.08 ounce of gold, 6.40 ounces of silver, and 7.4:4 per-


cent copper." 


tfhe grade of the ore produced varied at different 
times during the operation of the mlne. It is probable 


that the lack of uniformity in the grade of the ore rep-
resents different mining methods and cutoff grades 
rather than differences in character of the ore. During 


the time that the United States Smelting Refining and 
Mining Co. operated the mine, monthly records of ship-
ments show that the ore was remarkably uniform aiid 
higher in grade than the average for the total mine pro-
duction. For several yea.rs of operation, the best ore 
averaged about 0.09 ounce of gold arid almost 10.0 per-
cent copper. According to available records, the ore 


contained from 0.03 to 0.10 ounce of gold, 2.5 to 8.1 
ounces of silver, and 2.5 to 11 percent copper during the 
ieriod that ore was shipped to the smelter. The 
monthly records of shipments show that when the mine 
was turned over to lessees, during the latter part of its 
operation, the grade of ore produced was between 2 and 
3 percent copper, probably because only the lower grade 


' Data furnished by United States Smelting Refining and Mining Co. 
Published with permission of the owners.


ore was available to lessees. Ore was mined continu-
ously from 1913 to 1918, and again from 1923 to 1925. 


Geology.—The ore bodies of the Sutro mine are as-


sumed to have formed along the contact between the up-
per and middle units of the Balakiala rhyolite (p1. 21), 
The ore bodies are in a light-green siliceous rhyolite 


containing 2-millimeter quartz phenocrysts that forms 


the uppermost part of the middle unit in this area. 
The middle unit of the Balaklala rhyolite contains an 


unusually large amount of pyroclastic material in the 


area between the Mammoth and the Sutro mines, and 
also to the northeast of the Sutro. At least 300 feet of 
shaly tuff and coarse and fine volcanic breccia was de-
posited in a sedimentary basin in this area. Much of 


the material is well bedded, apparently water deposited, 
and the coarser material is in part volcanic conglomerate 
(fig. 17). Many flows of mediurn-phenocryst rhyolite 
and a few flows of nonporphyritic rhyolite are inter 


bedded with the tuff. None of the individual beds of 
pyrociastic material has much lateral continuity; stubby 
lenses of coarse volcanic breccia are common. The rock 
in which the ore bodies are assumed to have formed is 
a lenticular flow that wedges out between the tuff at the 
base of the upper unit and a bed of volcanic breccia 


below. 
The upper unit of the Balaklala (the "cap rock") in 


the Sutro area is commonly a soft, punky, tan rock con-
taining quartz phenocrysts as much as 5 millimeters in 
diameter; some of the phenocrysts are dark smoky gray. 
The characteristic coarse-phenocryst tuff and tuff brec-
cia is found locally at the base of the upper unit, and 
the lower part of the coarse-phenocryst rhyolite con-
tains bands of pyroclastic material that diminish in 
quantity upward in the section. On the ridge 500 feet 
in elevation above the mine (about 200-300 feet strati-
graphically), the upper unit contains no pyroclastic 


beds'. 
The rocks in the mine area are cut by many mafic 


dikes. Only the principal ones are shown on the map, 
but many small dikes occur also. The largest (p1. 21) 
is 25 feet wide and is continuous, although its outcrOp 
at the surface was not located because of poor exposures 
in the mine area. This dike crops out in the gulch west 
of the mine, and several smaller ones can be seen at the 
surface. They weather greenish brown and contain 
flecks of a dark-green mineral, probably chlorite. Un-
weathered specimens from the mine dumps resemble 


fine-grained gabbro that is similar to the mafic intrusive 


southeast of the Stowell mine, and to the small mafic 


dikes and plugs found in many other parts of the 


district. 
The rocks between the Mammoth and the Sutro mines 


and at the Sutro mine are gently dipping to flat but
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contain several broad warps. Tlie Sutro mine appears 
to be on the south flank of a large warp, with a struc-


tural low point between the Mammoth and the Sutro 
mines, and a structural high point north of the Sutro 
mine. However, the thick section of pyroclastic mate-
rial in this basin implies that the depression may be in 
part of primary origin. 


Many small faults are shown on the underground 
maps, but they were not seen at the surface because of 


poor outcrops and because no lithologic offsets can be 
seen in the uniform "cap rock" over the ore bodies. 


Ore deposits.—Gossan derived from massive sulfide is 
present where the Trounce ore body crops out (p1. 21), 
and large bodies of rock are heavily pyritized at the 
northeast and the southwest end of the ore zone. The 
most heavily pyritized rock lies along the trend of the 
ore bodies, that is, near the portals of the Stauffer tun-
nels 2 and 3 and the Old Sutro and B adits, but much 
pyrtzecl rock extends thioughout the top of the middle 
unit of the Balakiala rhyolite in this area. Strongly 
pyritized rock extends as much as 150 feet below the 


base of the upper unit. The upper unit contains scarcely 
any pyrite and is not iron stained. 


No information is available on the physical char-
acteristics of the ore bodies. According to the map 
pattern, they appear to be isolated bodies of massive 
sulfide that lie immediately below the base of the upper 
unit of the Balaklaia rhyolite. The obvious vertical ore 
control is the contact between the upper and middle units 
of the Balakiala. The apparent relationship shown on 
the sections between the ore bodies and the structurally 
high and low points along the base of the upper unit 
suggests a possible control of ore deposition by small 
warps in this contact, although ore may have been 
formed along feeder fissures at these points. Old niaps 
indicate that a strong gouge was present at the top of 
the ore in all the stopes at the northeast end of the mine 


(p1. 21, A–A'), and the ore bodies are presumed to have 
the sharp contacts to barren wail rock which are char-
acteristic of the ores of this district. However, some 


low-grade, pyritized rock was present under 1003 raise 
stope. Old maps show a body of disseminated ore be-
neath this stope that contains 0.01 ounce of gold, 0.40 
ounce of silver, 1.7 percent copper, 55.0 percent in -
soluble material, 15.0 peicent iron, 18.0 percent sulfur, 
and 10.0 percent alumina. 


Some exploratory drilling was done from the surface 
along the sides of the ore zone and a small amount of 
underground exploration was done normal to strike 
of the ore run. None of these exploratory workings 
extended more than a few hundred feet northwest of the 
known ore zone, and a considerable area of favorable 
ground under the "cap rock" remains to be explored
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northwest of the mine. As the Sutro is on the south 
flank of a 'broad warp, the favorable zone can be ex-
pected to rise to the northwest with the topography, so 


that there is less of a topographic handicap to surface 
drilling than appears. 
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107, 109, 114, 118, 126, 133, 137, 147,	 148 


goslarite---------------------------------- 85 


Greenockite------------------------------ 84,86 


hematite----------------------------- 84,86,119 


ilmenite---------------------------------- 84,86 


limonite---------------------------------- 85,89 


maghemite--------------------------- 85,89, 119 


magnetite------------------------ 84,86,119,146 


malachite-----------------------------------85,89 


melanterite------------------------------- 85,89 


pyrite------------------------------------ 84,86 


pyrrhotite------------------------------- 84,87 


quartz------------------------------------ 85,88 


scheelite--------------------------------- 84,87 


sericite-hydromflica------------------------ 85,88 


silver----------------77, 84, 87, 89, 99, 117, 118, 126 


smithsonite------------------------------- 85 


sphalerite--------------------------------- 84,87 


sulfur------------------------------------- 85,89 


talc--------------------------------------- 85,88 


tennantite----------------------------------85,88 


tetrahedrite------------------------------- 85,88 


wad-------------------------------------- 85 


zoisite------------------------------------ 85,89 
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COCLUIO 


No ore was encountered Lu ny of the seven holes drilled. 


Detailed eàlogicai nspin has indicated a favorable area for 


drillin tn a sthzctu'al basin lotd about 1,000 feet south. 


west of 8iuond drill hole a..8. Iad tho tnforaation obtained 


z'oa the detailed eo1oioal	 piu boon available prior to


dri1ltn, fewer boles, nero etratiioo1l7 looat, woull haYs 


bøen rillel. It is cxtrocie1r inportnt that detailed eo 


logical napping bo orpletcd 'in an other areas to be drilled 


before driIlinj is om in those areco. 
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DiamM drillin€j was aone in the angle ttion area, one of 


two areas to be explored under tertis of OIi contract Vo. 2113. 


his vont*act providea for the penditre of )(i9,62O.00 in .zplor. 


ation for 'copper-zinc ores in the Vleet haeta Copper'tnc District, 


hasts Uont, California. ho overuicnt participtton in the 


contract a limited to fifty percent of the allowable cost.. 


he angle tatton area, consisting ci area I tnd II, is uore 


opeciftos1y described under LXhtbt "An of the contract. 


eeu diamond drill boles totaling 2,620 feet havo beQn 


4rt1led jü aree I and II out of a total of 5,OO feet propo.e4 


uder tea . of the 0I contract. lions of the hole. drilled 


enoountet'ed massive sulfide ore bodies. 


A pograa of detailed geological mapping of the general 


area has been ooapleted. his mapping was done on a scale of 


200 teet to the inch,, and was done concurrently with the dis*ond 


drilling On the basin of early mappinj ntorination it was 


reooL3nsnsd that drilling be temporarily suspended until tht 


sLapping vae coapleted. This report presents the results ad 


1







oonc1uoioxe of the napping progran, together with a discussion 


of the conipleted drilling and recomiiendatione for further work. 


The Al, station gosean baa been explored by many shafts, 


short adita, and drill holes. To unoxidized ore has been tàund, 


and none Of the oeean has been mined. in 193k, Van Wagenen end 


Denn, in perident rnining engineers, put down 16. churn drill holes 


totaling 33 feet. The average depth of these boles was 52 feet, 


end 76 saples from these boles were assayed. Porty.six additional 


sanpies foim shafts, tunnels, Lumpa, outcrops, open outs, end 


trenches iere assayed. As a result ci this work, Van agenen and 


Denn calculated that there are 200,000 tons of goeean which 


contain ai average of 0.114 os/ton of cold and 2.00 os/ton of 


silver. 


DU.ring. the period of 2945 throujh 1951 the tnited States 


Oeo1oical Survey mapped the West Shasta 0opper . ino District on 


a eoale of 2,000 feet to the inoh. This work was done by 


. R. izke1, Jr., W. i. 1al1, and J. P. Albers.	 xploration 


work indoatee the desirability o doing detailed geological 


mapping On a scale of 200 feet to the inch in order to obtain more 


precise information as an aid in tetermintng the specific 


1ooationt of drill boles within areas being explored. 


Gos8an derived fron massive sulfide ore, which contains 


2







go]4 as a 2?iOt tiirLeral, inioat.s. the preesnos of oopper and 


sine uiner4e in the rnalfi(Le sone beneath the osean. 


me Mative1 high ol4 content of the Angle f3ttion 


gosean, azd the poeeibiltty of ftndin an unoxidized extension 


of the deosft to the southwest or west, tiake the Angle Qtatlon 


area attrctive for rospectng. On this basis, three holes 


tota1in ,O49 feet iere drilie ieiate1 southwest of the 


Angle taion oonan in 1959 under DU ootract ø. 4O92o 


TheBe hols all oncountor uaeean 1eriwod tron the oxidation 


of inaeetvO eulphide ore, but all bottozied tinouporpbyritto 


rhyolite r reenstone without onoowttertg unoxidizoI rneaeivs 


aulfdes .


O DIO DRiLLI 


wo oscible ore herizone wore 	 to be reaent in


the area. The tiret wue the yvoola•tic unit at the base of 


the ea4 porphyry, which o tains the An1e ttton oe boy. 


The cecaM zaa	 horizon of mei.phenocryet orh1z7, in th. 


LtdAe akl1a, wMobi shown on tho	 at thG 


eeton	 of Lrea 1. L4	 Lr5 the firot two holes 


ri11ei, wore drilled to .eptu of 610 Loot nd 3k9 feet re. 


.epecti'Veiy in a attept te hit the	 iiphonooryst or;byry,


but thi I horizon wa 4ot eountered. £ubcqunt detailed gao. 


.1oic,i a	 4ieoi,000d that the ie iuhonocryst orphyry 
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oeouro in is ares e a iike rtber than as a l3txatiCraphio 


unit'. hi O.iec1oure elirniztatea tho e,tum.phenoorot ozpbyry 


	


a potertt4 ore tar.t,	 the nszt Liv, holes w.i'c stopped 


attez'	 'trtin 100 feet into the idje unit of the Balakl*la


rbyolite. none of the bolee dri110 encountecd. aesivs sulfide 


ore	 Dri1ltn wu teaporri1y 3pende upon coupletion


of 40 enüin completion of thU detailed eo1oical mapping 


analycie of reoults of 4xi11in nd mapping. 


	


GQLQGY. O.	 2â 


Bai$clal 


ITo WC alaklai was mapped in the An1e station raa. 


cbcoaa = In the 1e station àrea the moot 


important embr of the Iiddie 1cak1alA 1 fx*o the standpoint of 


precent eo1oioa1 mapping, is a yz'oc1otic unit which has been 


deeinat€4 a the spread a1e breocia. This unit attains a 


thioknee at st least 100 Let in the area mapp&d, and is one of 


the prin$pal 'abundant pyroolaatio layers" Which Kiekel, Rail 


and AlbeZe refer to as aocurrn in the upper part' of the Middle 


Belekisla.
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The Sprad	 io br.oeia noria11r conoiete of oiliceouo,


an1ar to eub.row10 nonporphritiO ryoiLte £ratente in a 


tri of nonporhyritic or 1it to cpoe, 12 a byo1ite 


orjhyry. ho raent crc orii1 one inch or 1es in 


but 1 flC up to oix inohea or toro in p1ace.. ?refs. 


arontial atherin of the triz ofteu oauoo theoc 1arc 


£ajoto to otn1 out with arko rclio2. iiio unit bao been 


iliifio in iany cau. VJhon oi1ictfic1 the fracnte o 


not weathoz' in relief, an are often unite difficilt to ceo. 


The roa2 Ejlo breccia ie unaeriain b a ecrica of 


qoltc flowo, onciotin aortly of nonpopbyitio rhyolite 


an1 oliht to oi1crato 1	 rboitto rphry. Oocatonsl17 


•	
mn rhyo3.ito occurs in tide series, the phenocryot frequency 


rangincj from oaree to 2eeo. 


Three separate units of coase-phenocryst z'hyolite. have been 


esinato by £icl	 j. They are ao ZoUoos (1) (apiug


prhry a fairly hoaOcncou3, UIifOnI, featurolece, rhyolita 


oontni ning phonooryote Qhith range ftoi I mn to cater than 


4 zra. (2) (ontaninatc coarac-phonocryat porphyry apront3.7 


intruoivo.	 noo in ore of contanination Irot nearly bone-


cneouc cappin porphyry to rhyolite which is co contaninatea with 
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pyroolastic. material that it is diffjcult to distinguish it from 


. Anglo Station agglomerate. (3) angle StqtiOn agglomerate - a 


fine to coarse pyroclastic unit, which also includes variable 


thicknesses of fine.to mediumtexturëd tuff. The tuff occurs 


as discontinuous lenses at various stratigraphic horizons in 


the aggionerate. The uüit, whore present., ranges up to 200 feet 


in thickness. 


ihe Anile Station a glQmeraLte nd aa.sooiatod contaminated. 


ooarse-henocrst orphrr. The name Angle Station agglomerate 


has been assigned to the pyroolastio unit which is found at the 


base of the ooarse-phenooryst rhyoliteo This unit is ditinot 


from the underlying Spread Eagle breooia of the Middle Balakiala. 


.
	


Uithin the area mapped, the contact with the Spread Eagle breooia 


was found to be distinct and non-gradationale 


The Angle Station agglomerate is not present in all parts of 


the Angle Station area. in several areas, either the contaminated 


coarse-phenooryst porphyry or the capping porphyry rest directly, 


and apparently unconformably on the Spread Eagle breccia. For 


the most part, however, the capping porphyry is separated from 


the Spread Eagle breocia by the Angle Station agglomerate. 


According to Kinkel, Hall, and. Albers, the riiypIitic pyroolastic 


beds, which we now call the Angle Station agglomerate, consist of 


shaley tuff, crystal tuff, lapilli tuff, fine and coarse volcanic 


breooia, and volcanic conglomerate. in most of the pyroclaetio







r


.	


bøtø th tQzt	 a rz412 tQ 8bQ 1Z1Ü ooaeivt ot. 


xeri&4, bt in a	 oi tb beüe the freent re si11 


rosenbie voIoi oate. T1ey olee atte that 


ia boL o tai4 cjrt cz	 1.or o str1	 oiipo more 


n ii	 otoz ao haraOtc?i3tiC of the rroolastio hone 


at tho be oi' iw a	 epbsocriat relite. 


ho	 eiiption Lven by iukel, all, cind ilbera of the 


pyroolastie it at the base of the ooase 	 uocyot rhol1te to


cnera1ly aDplicblo to the ànle $tation aloerate. aewever, 


their mt	 etatton aø to the node of orLin is, in part, somewhat 


otibloe horo is o dspuo as to tho	 cnce of ohal07


tutf, lapifli tuff, fine and ooare volcanic brecota, and volcanic 


conoaoto. ¶he resenoe of oryetal tuft, however, is eubcot 


to discuseton. 


he d ioultie6 involved in dnoeing the presence of 


oyeta3 tuft have been reoonized by the authors of the ?rofees.. 


tonal gaper. ¶hey state thø problem as follows, "?he tuffaceous 


uriin of soio of the crataLtu1f is difio%4t to reooizise. 


cuart orystale, iaore than. 4 m across, are identical to the 


quartz p noOryote in the coarso.'phenooryet xthyolite in an 


apparently aphtnitLo uiatriz. Thooe orrntal tuft beds, thouijh, 


have a beergonoouo oharacter in aontraet to the uniform ohar. 


actor of the ooaroo pheuooryet rhrolita. (muarta oz'yatais in the 


tuft have a very uneven distribution, ant the crystal tuft rattes 
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laterally and vortica3ly into the rhyolitic tuft beds that have 


S	 no 4uartz oi7atale. Aleo the quartz crjstale in the tuft are 


more rounded then those in the coaree.phenooryet rhyolite, and 


chips ct' phenocryste are *ore oonon. 4nother oharacterietO of 


the oxistal tuft is a much hicher ratio of quarts to feldspar 


phenoorysts then is prasent in the porphyrttio rhyolite the 


ratio of quarts to feldspar phenoorysts in the porphyritiø 


rhyolite is about 1*1.'" 


Tb. information gained from the lsrCeiøecale dotailed mapping 


done in the ànle Station area has indicated in this particular 


area at least, that the large quartz pbenooystt found in the 


pyroo2aatio beds do not sinity a crystal tuft, as baa been postu. 


lated by inkel, 11 end lbers•. 2e edencc etronly indicates 


that pyroolastio beds were intruded by the coarsà.'phenocryst 


rhyolits. The pyroclaetta beds may or may not have been oonso3. 


idated at the time of intrusion. 


Kinkel, Uall, and Albers hsvs in facts noted some of this. 


intrusive relationships end have etctcd. "Both extrusive and 


intrusive coarse*pbsnocryst rhyolite is present. Intrusive coarse. 


phenooryst zhyolite forms plugs, sills, and di1ss." One outstanding 


example of the intrusive nature of the coaree-phenooryst rhyoliti 


Occurs on the northwest slope of the ridge which trends northeasterly 


from the 014 BalakIala angle station. iere the Anglo Station 


agloaerate hae been invaded in eill.like fashion by the coarse. 


phenooryst rhyo3ita.
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The intrualve cOaree-phenoeryt Dhoi1te variea from nearZ 


homoenoou captn pQrph3Z7 to rhyolite which to so contarinted 


with pyroolastic material that it ie difficult to distinguish it 


from Anglo Station	 There are óeveral large lenses of 


tuft, ao ehown on the acconpanying	 which appea. as islands in 


the coarsea pbenocryct rhyolite. be tntruaive ooaxsephenOorst 


rhyo]ite grades into ingle Station ajloueate both laterally sD* 


verticafly. The tz'an4tion i*ay be completely gradational, and 


this not only uakes it difficult to draw contacta betwesn the two, 


but actually rtakee it .ifficult to determine whi.oh of the two units 


to being exsained. 


he following features have been obeerve in the field and are 


rear4ed as evidence that the 'crystal tuft of izikel, flail, and 


Albere aetw4ly is the risuit of invasion by the coaree-phenocryst 


of an horizon cOnoisttn of interbedd.ed flows and pyro. 


claetic aaterial with varying degrees of meChanical incorporation. 


2.	 Svoral lenses of ehaley tuft have been napped which are 


oonpiete2y surrounded by bth2y oontam4neted cosrsei.phenooryst 


rhyolit. porpbz7. 


2. uft fraczLt us	 a 6 inches in long diseneton, 


and showing diatinst bedding, have been fount' in contaminated 


ooaree..pbenooryst rhyolite emplaced adjacent to tuft beds. 


3. Znterfingertng of tuff, brecota, contatnatad ooaree 


phenocryst rhyolite, and homogeneous sapping porphyry is 


present. Isp.cia2ly inportant in this respeot is the fact 
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that in .o*e place., conts*insted coar.e-phsaoo* yet rh'o1its 


breccia, in which the *atrix ontaine quarts phenooryots 


greater than 4 w in dta*eter (end. chips of quarts phano. 


oryate) overuse bowo*neous coarse.pbènocrys t rb7olite. 


4. In scsi places, aggloierats end/or sonteninated. rhyolite 


changes, either abruptly or r4uaUy, to l'.2 sw rhyolite 


aM tuft aentaining pheior7ste less than £4 a. 


5. The pattern of occurrence of the oontainated ooarse 


ph.nocryst rhyolite, slthongh generally conforweblo to the 


attitude at the agloraerate, eands that it a. intrwiVe 


in nature. 


optphw. The capping porphyzy is the uppermost 


unit Qf the Upper ia1ak1a1e rhyolite. It La charaot..ritically a 


.Lzzgle, continuous body of aseLVe, uzifon& coares-phenooryst 


rhyolite, which contains many quarts £X4 feldspar phenoorycta that 


are wore than £4 a in diameter. in the ares mapped it attains a 


thickness of 2O feet or wore. host of tat, unit La structureless, 


without bedding or 1ayerinj, aM locally the rocks az's poorly 


foUate. 


te has boen noted before, the Capping porphyry 3ocalir ru4ee 


down into ConteLnated oouree.phenooryat porphyry. t one point, 


a bed of sha)ey tuft,. 8-12 feet thick, was cbeervd well up in the 


capping porphyry.
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inkel, aU	 : albere recoize1 a 


coisyicuouøly	 bitio iutruivo Uc 10 loccll boon ooile 


th	 puzphjry. t2hiI ttoivo oceure tbro ghout the 4ic.


t'iøt iø 1OO UUd U1SiI tUkOO Cfl( i1iø. ¶e Oomoaition re1noo 


froz 1iorite orphyr to dacito orpy. all of , Dir1eeye 


porphyry in the roa	 to dccite, Xt oocuro	 dte 


contirnow3 kce ith	 itiu thickncee of 40 feet. 


_______________ _________	 tkC6	 33 Of OOS 


p*ooryt po hyr' 000i' throhoat the ea zuppoL. 


cbree €enera. roup of fite wore ncped tr the .A1niØ 


ttion area. These tre s followss 


Ltok?au1t 
1cinley 'a4.t	 Varallel u1te treudirz	 7 
Ohio Pault 


Ofl7 P&%ult 
Uby Pault	 • AU treudin aeneraUi bD 
Alta 


lUll P&ult 
BItt.	 aU1t - AU t endinl .raUr 1W . 
Dry Pork Pe*4t 


. 


..
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1i faults. The three faults in this Group are nearly 


para1lel and all lie in the north. central portion of the area 


mapped. The Lucky fault is the eaeternmost of the three, nd is 


well exposed where it crosses the two roads in the eouthviest corner 


of the Lucky Boy claim. A zone of quartz and breocia 15 f..t, 


which InCludeS a sinGle quartz vein 8 feet thick, is exposed in the 


bed and bank of the southernmost road. Where not exposed, this 


fault can readily be followed by the abundant ooaree quarts float along 


its trnoe. It is offset toward the east by the Blue Jay fault. 


The LLcKinley fault and the Ohio fault merce to the north, 


appear to form a (3raben.like structure betwecn them. This 


apparent eraben may actually represent a largi dike or lobe of 


contaminated ooars(-phenooryet riyoiite rather than a down..faulted 


block. The fa4te may have controlled the emplaoement Of the mass. 


SJ f1t • The Pony fault trends approximately !I S7 


and is well exposed in the western part of the Big Chief claim. 


..........	 It appears to be en important member of a series of pars1le 


.1	 faults which have a total dip*elip oomponent to the southeast 


of several hundred feet. 


The Ruby fault trends approximately	 and its trace 


can be followed from about the northwest corner of the Pony claim 


1. 1 .	 acnosc the southeastern part of the Ruby claim. Its dip.elip 


component is estimated to be at least 200 feet to the southeast. 


.
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The (lta foult trends sppzoximct517 ENS. W8W end croesee 


the Alta claim. This fault has several widely separated ex. 


posurse and is inferred on the	 map. 


auit.	 he nfl tault trends approziately N1 -


a4 oro3ees the eastern part Q thø i11 claim. It's euraoe ex. 


preaaton indicates that it robaby bac a large etrtke'slip coaponent 


with the northeast side baYing inoed toward the southeast. 


The Blue Jay fault taondo appro8iiately 7	 and extends 


across the etree north end oi' the Balakiala clam. It to bEet 


exposed in the southwest corner of the Blue Jay olaim aud the south. 


seat corner of the mma star claim, where it cute off the Lucky 


S	 fault. 


The Bry Fork fault trends ap oiatclr	 1 to Y1VJ 


and is iudicatd on the	 map. 


Slotioni 8L" anti 'V' show both	 and infsrred faults.


The inferred faul were not mapo4, bxt are necessary to ezj)latn 


exaerated thicknesses of capping porphyry anti ajgioerate. 


Three major fold structures appear in the arca mapped, and 


are indicated on the map. The Oat igntficant is a baetn.lis 
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structure 3ooate in the eouthwectern part of the ares. eottone 


"" ax4 "F" show this etruoture to be a gonti basin ainwet wholly 


covered by Oappn porphyry. 


L outhwcet prniuj oiitioiiue occupies oct• of the ohio olai. 


northeact. to southco tronii cruclino occupicu the northern 


p . t of the LcKinley cici nd etondo to the ajoinin 1cenie 


and lalala ol4Las. both of thcce latter utructurco ternin&te 


aiuet the otuotural baf4u. 


Much of the area is oecan. True taootve culfide ossan is 


present at the Angle station oe	 but iost of the eToacn rere. 


cents aa original ooneentrtion of loss than 20 % aulfidee. The 


oaan and osoany uiateri&2. oboez'ved in this arot occurs entirely


within the acjlozerate and oontcinatod ooaraeuipbenocryt byo1j$. 


The arees shown on the aocomparying uiap as l ..4 im rbylit., 


ag1ozierato and oontanizisted coaree phenooryst porbyry ax's 


geiu3rally stx'only altered. The cvppiwj porphyry is altered in 


eoiie plaoee. A bolt of purple alteration extends southweaterl; 


throu dtaxaond drill hole A.9 into the osppin porphyry. 


Th€ Anile StMion oeeun is the only ovideno. of oae'sive 
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1•	
.auifido bo4ieo n the area ciapod. ie hae been uote br ikeZp 


Ua13., ond. LLibere, oeaan from mcsoi'Vc sulfide is exposed at the 


curf.cc and, in ehllow workings, but nuch of the material thst is 


interiiwfted. with the true oean is derived from silicified 


rboltte that cotefrine1 froii a sal• eroet&e to 50 percent 


yrite. he ore bo&y OCO	 about the middle of the Lngle to.tion 


8
Other metalization in the asa waped is, on the whole, weak. 


It oonaits c oae: derived fron dicntnated. pyrito in con. 


centrationo uou.ally much lea than five percent. surface mapping 


inioatea that the di ez4nated ,yrit is oonIined to the Angle 


$tstion aloierato and. conta inted eoarc.benocr6t rolite 


porphyry, but diamond. drilliQJ obowcd tho ogeurrenCo of some 


d.isaeainctod pyrite in the u erling Spread alc breocta. 


0L1OM AL?I 


'our tnportant features pointed out b the detailed gsoloical 


mapping ares (3) ioat of the ooaur mctcrial 000urri in the area 


mapped is the result of oxidation of di000minated pyrite in the 


AU1G Station aloorato and. contarñnated coareo.phenoCrst 


rhyo2ite. (2) be Anal. Station oon represents rather mali 


aaoive sulfide deposit noi ti ou3hly oidied. and	 arently with


most of it rooved by erosion. (3) a otruetural baain, almost 


entirely oovorod. by oappin porpby, is located in the southwestern
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part o the area rnappel, an the	 station ore horizon in this 


basin offere an attractive tarot for dilli. (4) Lpping and 


4riliint both inô.ioate thcLt the moderate to teziee 23 zn rhyolite, 


which servos as a host rock in the i(Lüle Baiak2ls £orwation in 


other areae ie iissing here. io knovrn ore horizon i known tn 


the Itle a1kia1a formation in this area. 


Detailed eolo8ica1 mapping hac provUe an intizute knowledge 


Of the local variations of the 4ifterent rock unite in the areas 


bein6 rillea. Thic hue pertittet1 much gore intelligent loir 


and intorpretction of diaaond drill core than would have been 


oeetble without this information. 


e4 the detailed geological aping been ooplete before 


dianond dxiUiiig was begun, fewer, more etr tigically loce.ed boles 


would have been drillodo. The resulte of this mapping program point 


out the ecössity of doing detailed oologiccl mapping in other 


areas before drilling is beguno 


The etructura]. basin indicated couthwect of diutiond drill 


bole i8 should be explored by diond drilling. bie basin 


contains the same boriaon as the ne station re body, aud 


may contain a large ore body..
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otn.1c oe1oicai apjnj on ioa10 o 200 feet tQ to inch 


c done in & aoa o ciae' So utue 41*'iUincj before 
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(
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REPORT ON. GEOLOGIC FIELD WORK 'fl T-IE 	 ST. SHASTA 
COPPER-ZINC DISTRICT DURING THE SUMMER OF 1957 


RESULTS AND SUGGESTIONS FOR CONTINUED WORK 


Geologic field work during the summer of 1957 has acquainted 


the geologists of Shasta-?helps Dodge Joint Venture wit.h the rocks, 


structure and mineralization of part of the West Shasta Copper-Zinc 


District. Most of the Balakiala and Early Bird areas have been mapped, 


and a begirming has been' made on the geologic mapping of the large 


Sugarloaf Area. 


.Resultsto date suggest that major ore bodies' occur in .a 


broad, northeast-.trending belt (see trend sketch.), and are lOcated 


near nearly east-west, transverse faults, or folds Local studies 


further suggest that intersecting synclines localize the larger ore 


bodies,. as suggested'by McKinstry and Jar.rell. These intersection 


areas appear to have been basins that received much volcanic detritus, 


some of it water laid. Ore type nlineralization seems to have favored 


these fragmental rocks, and possibly it selected those fragmental 


rocks that were derived from porphyritiè rhyolit,es. . Pyritization of 


.the rocks is, in general, indicative, but it is. not a specific mdi-


cator'of ore, Gossan is-somewhat more valuable in this regard. Summ-


arizing, the geological guides to oce appear to be 


(1) Occurrence reasonably near the rortheast axis of the mineral " 
belt 


(2) Occurrence on or near the nearly east-west transverse struc- -' 
tur.es (such as the Balaklala fault) 	 . . . 


(.3) Occurrence.ifl basin-like •structures on intersecting.,synclines . 


(4) Presence of much volcanic debris in the Balaklala section,. .1 
some of it preferably water-laid . 	 .	 .


/ 
(5) Presence of mediUm .phenocryst rhyolite porphyry and its debris 


in t.he Balaklala section .	 . .	 .	 ..	 .	 .	 . .. 


(6) Gossan
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(7) Pyritization (not very specific) 


As a result of the geologic mapping, good correlation has 


been achieved between surface geology and drill core geology. Excep-


tions to this statement appear in the Early Bird A section and may 


indicate a faulty interpretation of structure. 


Diamond drill data and measured cliff sections will help to 


reveal Balaklala stratigraphy, but it is thought that the succession 


varies too much from place to place to allow very accurate correation. 


The upper unit, where present, is very definite, but it is suggested 


that the lower and middle units be merged. 


At present it seems as though exploration work iii the Sugar-


loaf area should be given highest priority. It is recommended that 


DMEA drilling in the Balaklala-Keystone area be finished, although the 


positions of certain holes to be drilled should be changed to cover 


geophysical anomalies, One possible additional hole is suggested to 


explore beneath the capping porphyry, if additional geologic informa-


tion appears to support it. 


The Early Bird Area is not recommended as a place to explore 


for largo new ore tonnage. 


Geologic mapping should be pushed as rapidly as possible over 


the holdings of the Joint Venture, keeping in mind priority for the 


Sugarloaf area. The resulting information will be very important in 


the selection of drilling targets. 


INTRODUCTION 


Location -- The West Shasta Copper Zinc district is situated in the 


foothills of the Klammath Mountains some 12 miles northwest of Redding, 


California, and west of Shasta Reservoir, The district which trends 


northeast-'southwest (see trend sketch), is about 9 miles long from the







Iron Mountain mine on the southwest to the Sutro and c4olinsky mines 


on the northeast, and has a maximum width of about 2 miles. 


The history of the district has been adequately covered in 


a number of reports listed in Appendix I, especially in reports Nos. 


5, 6, and 9 (Appendix 1). 


The geologic niapping accomplished during the summer of 1957 


covered parts of the country around the Early Bird, Keystone and 


Balaklala mines, and some preliminary mapping in the Sugarloaf area, 


northeast of the Iron Mountain mine (see trend sketch). 


Objectives -- It was understood thàttheobjectives were (1) to develop 


a geologic method that would reveal the structures that controlled ore 


deposition, (2) to establish a corrslation between the rocks penetrated 


by the diamond drill and those mapped on the surface, (3) to establish 


•	 the ,strat±graphy of the. Balaklala formation so that the stratigraphic 


position of any given diamond drill hole could be determined. It is 


thought that good progress has bean made toward objectives (1) and 


(2),hu.t that objective (3) may nevsr bea.t1ained because ofmarked 


lateral variations in the Balaklala formation. Incidental to the main 


objectives are studies of the origin and mode of accumulation of the 


Balaklalà forthatiori,and:recognition of •thehorizons and structures 


favorable to ore. 


Acknledmnts ---f It is difficult to acknowledge properly all who 


have .contributedtoward this report. Mr.W.JWalker, Supervisor of 


the exploration program, contributed in many ways. Mr. E, E. Maillot, 


of Phelps Dodge Corporation, arranged. for the writer to participate in 


the work, and loaned a number of reports on the district. Other Phelps 


Dodge employees, particularly Robert Ludden and Williani Allen, Jr., 


contributed materially to the work. Dr. Charles Miller accomplished







a large share of the field work. Of the Joiat Venture employees, 


Myron Wright and William Woodbury served as assistants in the geolo-


gical work. Acknowledgments and thanks are extended not only to the 


above, but all who contributed in field and office during the 1957 


season.


Finally, it is desired to acknowledge with thanks the time 


given by J, P. Albers of the U.S. Geological Survey in explaining and 


discussing the rocks and structures of the district. 


GE OLOGIITUAION 


jaj Setting - As can be seen on the Tectonic Map of the United 


States, The West Shasa. Copper-Zinc District lies in 'a region where' 


several major structural trends intersect., The northwesterly trend 


of the Sierra Neyada and Coast Ranges--about T3O-35W, the nearly north-


•	 south trend of the Cascade Range, the nearly east-west trend fqund in 


the northern part of the Sierra Nevada,' 'and a pronounced northeasterly 


trend, characteristic of the Blue Mountains of Central Oregon--all are 


found in the West Shasta District. This fact is shown on Plates 1 and 


3 of the 1956 report by Kinkel, Hall and Albers (5, Appendix 1). On 
Plate 3 of that report, structures following the yarious directions have 


been connected by smooth curyes, whereas in some cases they may actually 


crisscross,'. A trend: sketch, based mostly on Kinkel, Hall and Albers 


maps, accompanies this report. 


A. northeast-trending belt, at least 16 miles long, containing 


the 9 mile long mining district, is cut off on the southwest by north-


westerly structures of, the Sierra Nevada trend.' Further, within this 


.	 northeast belt the mining district terminates at the northeast and south-


west on nearly east-west structures as in the Manirnoth-GolinskySutro 


area at the northeast and in the Iron Mountain area at the southwest.
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Within the mineral belt are other east-west structures, such as the 


Balaklala fault, supposed to trend across the Early Bird, Balakiala 


and Angle Station areas, the Sugarloaf fault, trending east-northeast-


ward from the vicinity of Iron Mountain into the SugarloafS area, and 


others.


It seems that the West Shasta Ilistrict is localized where a 


belt of strong northeast-southwest structures cross the regional north-


westerly trend, and further, the mineralization within this belt seems 


to be restricted to the vicinity of nearly east-west faults or other 


structures. At present this conclusion is hypothetical, it requires 


confirmation. 


geologic Formations -- Since these formations have been described in 


published reports, it should suffice here merely to list the rocks 


found in the area covered during the summer of 1957. None of the 


granitoid intrusions southwest of the mining district, and perhaps 


none of the supposedly Devonian Kennett fOrmation was mapped. Tuffs 


and black shales found above the Balaklala rhyolites on Early Bird 


ground (see Early Bird South sheet) are thought to represent the lower 


part of the Mississippian Bragdon Lormation, so that in the area mapped 


the Kennett was never deposited, or was deposited and eroded prior to 


Bragdon time, or the rocks supposed to be Bragdon are actually Kennett. 


We have then, the following formations described by Kinkel, Hall and 


Albers, and niodified according to the 1957 field work 


.
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-	 - 
Kinkel, Hall& Albers, 1956 Shasta-Phelps Dodge Joint 


.
Ventures 1937 


Age	 Formation Formation 


Missis- Bragdon formation-Sha1e, Bragdon('7) Fine '-grained tuffs, black 
sippian sandstone, conglomerate shales and mudstones of Early Bird 


area. (Early Bird S sheet) 


Middle	 Kennett formation--linie- Missing	 Or are the rocks regarded 
Deyonian stone, black cherty as lowermost bragdon actually 


shale, tuff Kennett('?) 


Middle	 Balakiala rhyolite Balaklala rhyolite 
Devonian (a) Upper Balaklalar (a) Capping porphyry--with quartz 


coarse phenocryst rhyolite phenocrysts 4mm	 in size or larger 
(quartz phenocrysts 4mm or 
greater) (b) Porphyritic and nonporphyritic 


rhyolites. (l-'2mm phenocryst porphy-. 
(b)Middle Balaklala--Medium ties, 1-3mm phenocryst porphyries 
phenOcryst rhyolite (quartz and l.-.4mm phenocryst porphyries) 
phenycrysts 1-4mm in dia- massive and flow banded nonporphy-
meter), nonporphyritic ritic rhyolites.	 Tuffs, ajlom-' 
rhyolite, agglomerates, erates, and flow breccias, some 
tuffs. interlayered greenstone toward 


bottom,	 No division into middle 
(c)Lower Balaklala--as and lower unit. 
above, but mostly nonpor-
phyritic rhyolite and 
some interlayered green-
stone. 


Middle	 Copley greenstone-.4reen- Copley greenstone--Green, faintly 
Devonian stone, keratophyre, meta- schistose rocks under Balaklala 


andesite, pyroclastic in Sugarloaf area. 
rocks, metagabbro 


Beginning possibly in the Early Middle Devonian time, the 


West Shasta Area was the site, first, of widespread basaltic and 


andesitic volcanism, now represented by the Copley greenstone, second, 


of a more restricted rhyolitic volcanism, limited mostly to the north-


east-southwest belt, but extending to an unknown distance sOutheastward 


along the Dierra Nevada trend,	 Some of the latest rhyolites, the coarse 


phenocryst porphyry, or capping porphyry, are almost completely restric-


ted to the mineralized belt, although a few small bodies of capping 


porphyry do occur outside the mineral belt.
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With cessation of yolcanism, marine deposition became domi-


.	
nant, and supposedly buried the Balakiala rhyolites. 


Southwest and south of the mining district are two large 


granitic intrusions, the Mule Mountain stock, believed to have been 


emplaced during the Nevadan orogeny, and the Shasta Bally batholith, 


which intrudes part of the Mule Mountain stock. Because the nnnerali-


zation is obviously later than the coarse phenocryst porphyry of the 


Balaklala formation, it is tempting to suppose that the mineralizing 


solutions came from magnas represented by the Mule Mountain stock or 


the Shasta Bally batholith. Kinkel, Hall and Albers (1956, p. 95) 


say however, "it is also possible that they were solutions that were 


mobilized as a result of orogeny and were not necessarily of igneous 


origin".


PROPOSED GUIDES TO ORE 


(1) Obviously the firtused guides were the gossans that have re-


sulted from weathering and oxidation of the massive sulphides, As 


mentioned by Thaete (8, Appendix 1) the gossan outcrops received care-


ful attention dunn g the early days of the district, and most of the 


ore indicated by them was found. In some cases, however, gossan may 


still be a valuable guide especially if used with other guides. 


() Aiteration--argillic alteration, silicification and pink hematitic 


alteration, while they tend to be restricted to the mineral belt, are 


very widespread within the belt, and eyen extend beyond its known limits. 


It seems then, that such alteration is not restricted enough to be a 


valuable guide in exploration, unless it can be used with other guides. 


In the 1957 mapping attention was paid to areas containing pyrite or 


that obviously had contained pynite. Even this type of nietallization 


may be very widespread and may have very limited yalue as a guide, be-


cause the ore bodies appear to have sharp contacts against pyritized 


areas, and, there is usually no gradation from pyritized rock to ore.
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It is thought, however, that pyritized areas, if used in relation to 


.	
structural or stratigraphic guides, and perhaps with geophysical guides, 


may aid in focusing on the more promising targets. 


(3) Stratigraphic 4uides-.-All of the ore so far found has been in the 


Balakiala formation, Further, it has been found below the coarse pheno 


cryst, çr capping porphyry, or below the tuffs and shales thought to be 


the lower part of the Bragdon formation, According to Kinkel, Hall and 


Albers (5, 1956) the ore occurs only in the middle member of the Balak-


lala, but as the 1957 mapping provides no basis for distinguishing a 


middle froni a lower unit, it seems better to say that the ore occurs in 


the Balaklala, exclusive of the capping porphyry, that it tends to occur 


high in the section below the capping porphyry, and that the presence 


of medium phenocryst rhyolite, or of abundant fragmental rocks seems to 


be favorable. Accordingly, any area of the Balaklala formation in which 


the rocks were dominantly nonporphyritic, and in which little or no tuff 


or agglomerate were present, ou1d be dicidedly unattractive unless there 


were reason to expect more favorable rocks at depth, 


(4) tructura1 Guides 


(a) The MantTheory--proposed by Walker and Walker (1950, Appendix 


1) assumes that the known ore bodies lie in three northeast-southwest-. 


trending mantos, from east to west the Hornet, Mammoth and Sutro mantos, 


all fed from inlets located somewhere in the southern part of the dis-


trict. It was recognized that mineralization was not of ore grade every-


where in the mantos, but it was proposed that each mant contained a 


series of ore bodies. Unfortunately this attractive and simple theory 


does not seem to fit the complicated geology of the district. 


(b) Drag Fold Theory--Mr, J. P. Albers of the U,S. Geological Survey 


has suggested orally that the ore bodies may be localized in large drag 


folds, He regards the northeast-southwest belt on which the West Shasta 


district lies, as a huge shift zone on which left-handed strike slip has
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taken place. The deformation would be expressed mostly as steep shears, 


sheeting and cleavage, locally buckled into drag folds that would loca-


lize ore inlets and perhaps provide structural traps for ore bodies. 


So far our field work has not revealed any support for this attractive 


theory, but it still remains an interesting possibility. 


(c) Synclines and crossructures--Several of the known ore bodies, 


such as the Early Bird, Shasta King, and Balaklala are trough--or syn-


dine--shaped. The Manmoth, an important exception, seems to have the 


Eorm of a broad, irregular dome, (Kinkel and Hall, 1952, P1.9) whereas 


the Iron Mountain ore body (Kinkel and Albers, 1951, Pi.) takes a syn-


clinal shape in its northern part. From these features the impression 


has been gained that a synclinal structure is favorable, but obviously 


the ore does not occur everywhere along northeast-southwest synclines 


of the mineral belt. Based on the observation that some of the syncline-


like ore bodies, such as the Balaklala and Shasta King, are actually 


bowlor basin'-haped, McKinstry and Jarrell (1948, p.16) hint that cross 


folding may localize the ore bodies. Cross folding would seem to be 


quite in place in so structurally complicated a district, 


SIJc4GESTED EXPLORATION TARGETS 


The investigations to date have been concerned with certain 


of the objectives recommended in 1'48 by McKinstry and Jarrell 4 A list 


of these target areas follows, and those areas in which drilling or 


other explcratory work has been or is being done by Shasta-Phelps Dodge 


Joint Venture are underlined 


1. Early Bird 
2. Angle Station 
3, Sugarloaf Area 
4. Shasta King Area (Diamord Drilling, no geologic mapping) 
5. Balakla_Area 
6. Crround Northeast of Squaw Creek (Beyond Shasta King Mine) 


The present report covers only the work done to date in the 


Early Bird and Balaklala areas, and some preliminary remarks on the Sugar-


loaf area,







DESCRPTION OF THE GEOLOGY OF BALAKLALA NORTHEAST, 
SOUTHEAST AND NORTHWEST SHEETS 


GENERAL 


The Balaklala Se and NE sheets show primarily structures that 


have the northeasterly trend of the mineralized belt. On this trend 


occur the Balaklala and Keystone mines and to the southwest, beyond 


the mapped area, the Stowell Mine. The Balaklala NW sheet connects 


with, and overlaps, the Early Bircj area. 


The rocks of the Balaklala area include nonporphyritic and 


niedium-phenocryst porphyritic rhyolites of the Balaklala formation and 


their fragmental equivalents, the coarse phenocryst capping porphyry, 


and greenstone, apparently deriyed from diabase, Phritic mineralization 


is fairly widespread, and there are some prominent gossan outcrops, 


THE ROCKS 


The Nonporphyritic Rhyolites--In the area covered by these three Balak-


lala sheets, nonporphyritic rhyolite is the most widespread rock, The 


surface on which it is exposect or on which the float suggests its 


presence, has been colored neutral gray. 


This rhyolite has several aspects or yariants, it may be quite 


massive, or flow bande, or fragmental (flow breccia) or it may show a 


faint cleavage that has probably developed parallel to flow banding. 


Locally it shows an obvious steep cleavage not parallel to any primary 


structure, and at some places it shows sheeting, or closely-spaced 


joints or shears, a structure coarser than cleavage. 


The fragments in the flow breccias may be very distinct and 


sharply defined, or they have vague outlines and the rock, both frag'-


ments and matrix, may present a streaky appearance, as though flowage 


and fracture were simultaneous. 


The nonporphyritic rhyolites include rocks that contain no 


quartz phenocrysts, or abundant quartz crystals 1mm or less in diameter,
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and even rocks with a few phenocrysts 2mm or greater in diameter, 


They vary in color from black through various shades of gray, geeenish-' 


gray, brown and tan, All have been altered to some degree, but this 


alteration has not been indicated on the geological map unless pyrite 


or its weathering products were conspicuously developed. 


Although the rhyolites of the Balaklala area, except the 


capping porphyry, probably all belong to the middle unit of the Balak-. 


lala formation as defined by Kinkel, Hall and Albers, these rhyolites, 


as already mentioned, are predominantly nonporphyritic. It appears 


that the Balaklala formation below the capping porphyry and above the 


Copley is essentially a nonporphyritic rhyolite. The field observa'-. 


tions indicate that most of this rhyolite exists as lava flows and 


equivalent fragmental rocks, including agglomerates, volcanic conglom-


erates and tuffs, Sonie observed dike-like bodies of nonporphyritic 


rhyolite, such as those shown in the northwestern corner of the Balak-. 


lala northwest sheet on the road to the Early Bird mine, must be in-


trusive. Perhaps such dikes were feeders for the growing volcanic pile. 


The flow structure o the nonporphyritic rhyolite is locally 


very complicated, aS shown in the central part of Balakiala Northwest 


sheet, and in more detail along the road above the Early Bird adit, 


This structure probably reflects the manner of accumulation of the 


nonporphyritic rhyolites. Similar structures can be seen along the 


margins of the young viscous rhyolite and dacite flows of the Medicine 


Lake Highland, east of Mt. Shasta. These structures are not known to 


be of importance in ore accumulation. 


Apparently, the nonporphyritic rhyolites accumulated as over-


lapping, thick, viscous flows, parts of which broke up during flowage. 


These flows had fragmental tops, and this debris, washed and water-


sorted, accumulated as tuffs and volcanic conglomerates (mapped with







--12 


the agglomerate) in the depressions. Thin intercalations of black 


shale found among the rhyolites on Mule Gulch, just east of the 


Balakiala area, suggest that, in the depressions at least, the en-


vironnient was marine. 


The l-2 millimeter and 1-3 millimeter Porpyritic Rhyolitese--Associated 


with the nonporphyritic rhyolites, but lacking in parts of the 3alak-


lala area, are irregular or gently-incline4 tabular masses of rhyolite 


porphyry with abundant quartz phenocrysts in some places ranging from 


1 to 2 millimeters in diameter, in othsrs from 1 to 3 millimeters or 


even larger. These have been shown in turquoise on the maps. In the 


western part of the Balaklala Northwest sheet, and in the Early Bird 


area along and near the supposed Bragdon contact, the rhyolite porphyry, 


mapped in blue, varies greatly in t.xture, some parts ot it containing 


abundant quartz phenocrysts 4 millimeters or greater in size. 


Some of the irregular bodies of rhyolite porphyry seem to 


have intruded the nonporphyritic rhyolite, but thin sections of drill 


core from dianond drill hole EB A-! show the upper part of a body of 


rhyolite porphyry to be fragmental--even tuffaceous. Further, in the 


sequence of 'volcanic conglomerates and tuffs along the road north and 


northeast of the Balaklala open pit are layers in which the fragments 


or pebbles are rhyolite porphyry. Accordingly, much of the rhyolite 


porphyry must have accumulated as thick, stubby flows with shattered, 


fragmented tops that added their debris to the accumulating sediments 


in the depressions. 


Agglomerates and Tuffs -- Many small bodies of tuff have been indicated 


in]ienion yellow on the maps. Such little tuff lenses are usually asso-


ciated with coarser fragmental phases of the rhyolites, and doubtless 


the tuff is merely the finer debris washed from the fragmental rock. 


Possibly some tuff lacking evident bedding has been mapped as nonpor-







phyritic rhyolite. 


Coarser volcanic fragmental rocks, including volcanic con'-


glomerates with rounded pebbles and cobbles attaining four to six 


inches in diameter, are abundantly developed in and around the Balakiala 


open pit, where they are indicated by the light tan color. These vol. 


•	 canic fragmental rocks are associated with nonporphyritic rhyolites and 


rhyolitic flow bfeccia. As already mentioned, some of the layers in 


the fragmental yolcanic rocks are debris of rhyolite porphyry. 


The volcanic debris and associated flows and flow breccias 


of the Balaklala ppen pit area make a thick deposit that appears to 


have accumulated in a trough, or depression, flanked by more massiye 


flows, Above the Shasta King ore body, on the opposite side of the 


canyon of Squaw Creek, sections by Kinkel, Hall and Albers show a simi-


lar pile of volcanic rocks, perhaps accumulated in an extension of the 


same trough. 


A second large area of fragmental rhyolite has been mapped as 


agglomerate on the Balaklala southeast sheet, south of the Keystone 


dump. The shape of this fragmental mass is not well known and the frag-


mental rock may not be agglomerate. Bulldozer cuts in this part of the 


area would aid the geologic mapping, 


The Caiping Porphyry (Coarse Phenoçyst Rhyolite) 	 This, the upper 


unit of the Balaklala formation according to Kinkel Hall and Albers, 


occupies a large part of the Balakiala northeast and southeast sheets, 


The capping porphyry is a coarse-grained porphyritic rhyolite with 


abundant quartz phenocrysts, most of which are 4 millimeters or more 


across, The rock is easily recognized, shows little variation, and 


makes a very satisfactory mapping unit. 


In most exposures, the capping porphyry has a faint foliation, 


or primary flow structure. In some cases the phenocrysts are slightly 


elongated and a majority lie with longest dimensions approximately







parallel. Some outcrops show ill-defined layers, some rich, some 


relatively poor, in phenocrysts, Some outcrops show a faint streaking, 


or a weak fissility that helps to define the foliation. Relatively 


few outcrops appear to be structureless. 


As shown on the Balakiala southeast sheet, the capping por-


phyry seems to have inserted, or wedged itself parallel or nearly 


parallel to the primary structure of older lavas, agglomerates, and 


tuffs. Low in the valley east of the Keystone dump, the capping por-


phyry seems to have spread on top of gently-dipping tuff and agglome-


rate, lifting a cover of nonporphyritic rhyolite and tuff which it 


broke through leaving a gently-dipping, disrupted band of tuff and 


nonporphyritic lava, which, as a chain of fragments, circles the ridge, 


or nose east and northeast of Keystone dump (Balakiala SE and NE sheets(. 


These fragments are large inclusions in the capping porphyry. Other 


large inclusions of tuff, anc sOme of agglomerate appear at higher 


levels, some agglomerate inclusions appear on the upper road in the 


southeastern part of Balakiala SE sheet, 


Near the Balaklala open pit the main mass of capping porphyry 


has been lowered on the northern side of the Balakiala fault, so that 


the porphyry appears along the lower road north of the pit (Balaklala 


NE sheet).


What seems to be a separate body of capping porphyry crops 


out on the Weil Tunnel road (Balakiala NE sheet). Part of the eastern 


contact of this porphyry is steep, crosscuts the structure of tuffs 


and agglomerates, and is parallelled by steep foliation, as though the 


porphyry had risen along a steep fracture. To the west, across a gulch 


and beyond the Balaklala dump, two irregular porphyry bodies with 


geatly--to mocerately--dipping foliation are probably flat, still-like 


parts of the steeper body on Weil tunnel road. On the slopes farther 


west, small areas of capping porphyry float are thought to be the last
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vestiges of a more extensive porphyry sill, not yet completely erased 


by erosion. 


The foliation of the main mass of capping porphyry takes the 


pattern of a nearly N-S narrow southward-plunging trough on the ridge 


east of Keystone dump and southeast of Balaklala open pit. A somewhat 


broader, gentler trough, branching off of this one southeast of Balak-. 


lala open pit, trends northwestward toward the pit. The foliation of 


the down-dropped mass north of the Balaklala fault seems to define a 


broad, irregular, trough or basin structure. 


Greenstone -- Irregular masses of soft, gray-green rock, probably altered 


diabase, intrude the medium phenocryst rhyolite on the road near Early 


Bird portal (Balaklala NW sheet) and intrude the capping porphyry on the 


upper road south of the Keystone dump (Balaklala SE sheet), At the 


latter locality inclusions of capping porphyry are present in the green-


stone.


STRUCTURE 


•	 Folds-- As already. mentioned, the intricately folded structures mapped. 


in the nonporphyritic rhyolites (Balakiala NW sheet) probably are primary 


contortions formed in viscous flows. Certain broader structures, however, 


such as the troughs, basins, and synclines, and certain anticlines, had a 


different origin and may be very important as localizers of ore. 


The tributary syncline that trends northwestward toward the 


Balaklala open pit from within the capping porphyry, is reflected in the 


structure of the tuffs, agglomerates and flows on the southern wall of 


the pit. Northwest of the pit this synclinal structure was lost in a 


confusing array of steep cleavages, but a careful remapping here might 


yet disclose the northwestr-trending syncline in the agglomerates. 


Structures along the road and on the hill northeast of the Balak-


lala open pit indicate a broad northeast trending basin, and an intersecting
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nearly north-south syncline is suggested in the overlying, capping por 


phyry,


Additional geophysical control lines now being run in this 


area shoulj make it possible to obtain further data on structure. Al-


ready the suggestion is strong that the Balaklala ore bodies, third 


largest knorn ore cluster in the district, occupied part of a debris-


filled basin, where troughs with two or more trends intersected, (Compare 


the Balaklala stope contours, McKinstry and Jarrell, 1948, p1. o. 16, 


with the structures generalized on Balaklala SE and NE sheet), 


The hill of medium phenocryst rhyolite, northeast of the Key-. 


stone dump, seems to have the structure of a southwestward plunging 


syncline that. becOmes increasingly tight toward the ' northeast, The syn 


dine appears to open southwestward, down plunge, where it may underlie 


a broad, platter-shaped lobe of capping porphyry. It may be flanked on 


the southeast by a sharp anticline that brings to the surface a strip 


of nonporphyritic rhyolite. The synclinal structure is being drilled at 


present. Ore-type sulphides have been found in the medium phenocryst 


rhyolite, where the sulphides seem to have replaced fragmental layers 


(See Keystone-Balaklala drill sections). 


Other folds thought to have influenced the localization of ore 


are discused in the description of the Early Bird sheets, 


Faults -- Faults have proven to be unusually difficult to trace. The 


Balakiala fault, which crosses the Balaklala open cut and drops the capp-


ing porphyry on the northern side, could not be satisfactorily traced 


eastward as far as Mule gulch, just beyond the border of the Balaklala 


NE sheet, Likewise, it has not been possible to trace this fault west-


ward to connect with the large fault south of the Early Bird mine, thought 


to be the Balakiala, 


A nearly east-west fault crosses the Keystone dump, forms the 


northern boundary of the area marked "crushed, altered wedge (SE sheet),
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swings northward, and may be the fault seen in an adit on the NW sheet 


east of 8000 E and north of 15000 N. Four small crushed wedges of 


capping porphyry have been mapped along the trace of this fault. 


A fault appears to extend from the cliffs along the southern 


edge of the Balaklala open pit southwestward along the syncline of 


medium phenocryst rhyolite. This fault is curved, revOrses its dip at 


least twice, and is followed by pyritic mineralization and, in part, by 


heayy gossan. 


The contacts of the lobe of capping porphyry southwest of the 


Keystone dump appear to be faults. In general, there appears to have 


been movement everywhere along the lower contact of the main body of 


capping porphyry. This may result from adjustments between this porphyry 


mass and the underlying rocks during deformation, or it may be a record 


of viscous drag along the bottom of the porphyry when the porphyry was 


emplaced.


The many small shears and faults mapped in the Balakiala area 


are indicated by thei conventional blue lines, 


MINERALIZATION 


Pyritic mineralization -- Pyritic mineralization and its weathering prod-


ucts is not very conspicuous around the Balaklala open pit, except just 


aboye the sunken ore blocks (NE sheet). A belt of pyritized rock extends 


southwest from the open pit, along the syncline of medium phenocryst 


rhyolite, and across the ??crushed altered wedge ?? (SE sheet). This pyri-


tized area appears to turn northward near the adits shown in the eastern 


part of the SW sheet. It would be interesting to explore the extent of 


this pyritized ground on the NW and SW sheets. 


Pyritized rhyolite indicated on the map by diagonal orange lines, 


S
was seen at several places along the lower contact of the main mass of 


capping porphyry, and in the agglomerates northwest of the Balaklala open 


pit.
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Gossan -- This weathering product of strong stilphide mineralization is 


rtther sparingly developed. The most conspicuous gossan crops out along 


the northeast-trending syncline, northeast of the Keystone dump. This 


gossan which is situated albng the previously-mentioned curved fault 


appears to be a southwesterly offshoot of the Balakiala mineralization. 


Other small gossan outcrops are located on the southwestward-trending 


syncline of mediuni phenocryst rhyolite. 


Gossan crops out locally under the lower lobe of capping por-


phyry east of the Keystone dump, and the distribution of gossan float 


suggests that this porphyry lobe may be underlain by gossan, and perhaps 


by sulphides. 


A northwest-southeast-- 'trending fissure that crosses coordinate 


il000 E north of 14000 N, is filled with gossan. This, plus the presence 


of gossan and pyritic mineralization along the lower porphyry contact, 


suggests .ailphide mineralization beneath the trough-shaped bocy of por-


phyry. As indicated on the maps, some old drill holes found ore type 


mineralization below the porphyry. 


A small gosaan outcrop was found near the lower, caved adit 


just west of 8000 E, NW sheet. 


DIAMOND DRILLING 


The Keystone-Balaklala diamond drill holes are shown on the 


accompanying cross sections. Unfortunately, mechanical difficulties 


with the drilling have prevented the completion of more holes, which 


would have allowed a more accurate interpretation of the structure. The 


general shape of the syncline of medium phenocryst rhyolite, and a res-


triction of ore type mineralization to the mediuni-phenocryst rhyolite, 


are beginning to be revealed. It is still not known whether an economic 


ore body will be found on this structure,
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DESCRIPTION OF GEOLOGY OF ThE EARLY BIRD AREA (EARLY_IIRD
NORTH AND SOUPH SHEETS 


GENERAL 


:uhe Early Bird mine lies to the west of the main northeast-


southwest-trending zone of nlineralization, It is thought that the 


Balakiala fault, which should cross the mineralized belt is the large 


fault mapped south of the Early Bird mine. Even if these two faults 


are not the same, and if the Balaklala fault cannot be traced throughout 


its inferred course, there seems to be a broad, nearly east-west belt of 


fractures, and perhaps folds that crosses the mineral belt at the Balak-


lala Mine and extends westward into the Early Bird area. It is supposed 


that this nearly east-west cross structure is the reason why the Early 


Bird ore was located west of the main mineralized belt, 


ROCKS 


It is unnecessary to mention again the rhyolites, tuffs, agg-


lomerates and greentone already described in the Balaklala area. These 


rocks are shown on the Early Bird maps in the same colors as before. 


The highly variable 1-4 millimeter porphyritic rhyolite usually appears 


just below the upper tuffs and shales assigned to the Bragdon formation. 


Because the upper contact of this porphyry perfectly fits the crumpled 


tuffs and shales above, it seems that the porphyry may have been injected 


along an unconformity between the Bragdon and Balaklala formations at 


the time of folding. 


The soft, tan-colored tuffs at the base of the Bragdon inter-p. 


leave with the black shales and mudstones, At best it is difficult to 


map contacts between these two kinds of rock, and where exposures are 


poor, this is not possible. 


The intricate folds locally mapped in the Bragdon probably 


represent the reactions of an incompetent sedimentary cover to moyements 


in the underlying rdatively rigid rhyolites,
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STRUCTURE 


Folds -- The sharp, northward plunging anticline in agglomerate south 


of the Early Bird adit has already been mentioned. Other north-south-


trending folds are suggested by the struOture . measurements, hut some of 


these at least may have formed as the viscous rhyolites were extruded. 


An example is the ñortheast .-s.outhwest trending, trough-like structure 


enclosed by the sharp curve in the road about 800 feet east of the Early 


Bird portal. This structure may have formed as the stubby lobe of a 


• viscousfiow of porphyritic rhyolite. 


The shape of the Early Bird ore body suggests that the ore 


replaced a nearly north-south syncline. A study of the flow.structure 


of the porphyritic rhyolite in which the ore occurs shows, however, that 


the ore occupies a kind of structural terrace where the gently westward 


dipping flow structure turns sharply downward, then flattens again. At 


only one or two places did the structure actually dip eastward on the 


western side of the ore body. The localizing, nearly north-south fold 


is a roll, or terrace, rather than a syncline. 


Locally, rolls deyelop into oyerturns. An example is on the 


road at Coordinate 16500 N, between 5000 E and 5500 E. Here, black shale, 


intruded by nonporphyritic rhyolite, overturns from a westerly dip uphill 


to the north to an easterly dip at the road. Downhill to the southeast, 


on a lower road, what appears to be the same black shale is again rever-


sed arid dips westward. In vertical section the shale structure is S-


shaped.


Broad westward-plunging, nearly east-west-trending anticlines 


and synclines warp the nearly north trends in the mine area. Early Bird 


stopes lie across a broad, westward-plunging syncline. It is thought that 


these cross folds are related to the Balaklala fault, or to a nearly east-


west fracture and fold belt parallel to the assumed trace of the fault.







A large, southwest plunging, northeast-southwest trending basin is 


suggested by the measurements in the northeastern part of the area(N sheet) 


Faults	 The large fault, thought to be the westerly extension of the 


•	 Balaklala fault, is indicated, on. the map,. as are .se ye.ral'other, extensive 


fractures with nearly east-west trendf All of these transverse faults 
seem to be part a cross-cutting, nearly east-west belt of fractures. 


•	 This fracture belt is bordered on the north by', .sqme transverse folds. 


'A..few srnall'northwest trending faults were seen, One of these, 


which maybe the fault,that separates the no.rthern and southern parts of 


Early Bird ore.body, crbps out'on the road south of the raise. 


• ..


	


	 . "S,eyeral northeast-trending faults have been. mapped, and among 


these i,.s a shear associated with pyritic mineralization at the adits in 


the northern part of the area (IN sheet,). 	 . .	 . 


MINERALIZATION	 •.	 . .,	 .	 . 


Pyritization -- does not seem to have been widespread in the Early Bird 


• 'area. The places where pyrite -or its. weathering products were noted are 


indicated by parallel, inclined orange lines. Most of the pyritized 


rocks 'are in, or on the western flank of, the broad syncline in 'the nor-


them part of the area, Further,, most of this type of mineralization 


•	 . seems 'to be restricted. t.o the medium phenocryst rhyolite. 


Gossan ----Heavy gossan is not, conimon,in the Early 'gird area, 'The few 


gossan outcrOps seen are shown in. pink. The gossan just west .of the 


•	 southern part of the Early Bird stopes. seems tb have been the only sur-


face indication that an ore body might be near. Several gossan outcrops 


•	 •	 occür'on or near the big'fault.'west'of the Early Bird mine, -. 


Ore Body -- The Early Bird ore body has been described in previous reports, 


but a few additional notes may be of interest. 


•


	


	
The ore replaced medium plienocryst (l3 mm) rhyolite, and the 


replacement stopped abruptly at the contact with the overlying nonporphy-.
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ritic rhyolite. Fragments of medium phenocryst rhyolite seen in the upper 


part of the ore suggest that the replaced rhyolite was fragmental. These 


pieces of rhyolite, however, may be merely replacement residuals. Some 


fragmental rhyolite seen just below t.he or,e appears to be 'better evidence 


that the rhyolite replaced, was fragmental.. Further, core recovery from 


•


	


	 the ore 'in . D1H EB A-.2 has a vaguely fragmental appearance,' the chalcopy-'' 


rite s.eeming.to'.haye replaced certain fragments. Accordingly, it seems 


probable that an elongated body of fragmental porphyritic rhyolite occupied 


the roll, or structural terrace described under "folds" The bottom of 


• thefragmentai rock may' have rested on an uneven surf ac'e thai cut the . f low. 


• . .	 structure of the' underlying rhyolite., for the' lower ore bOundary'was at 


•	 one place observed to. truncate the' flow, structure. .	 . 


•	 '	 . ", In the structural terrace, Or roll and nowhelse in. the 


underground workings, he rOcks are divided by numerous steep parallel 


fractures that trenclslightlywest or slightly"east of.north. 'These fra-


ctures .obviously" control the plan of the ore body. 


At the' southern .f ace of the south stopé, the ore is divided by 


several steep wedges or'hOrsesof waste; thus t 'he ore seems to "tail out" 


southward along the steep , fractures. The same thing 'happens at one place 


on the western, and one place on the eastern side of the southern stope, 


Locally the bottom contact of the ore on the eastern side rises about 


parallel to the flow structure of the r,hyolite, but at a number of places 


this cojitact is almost vertical and is obviously fracture controlled. 


The structural terrace, steep fractures, overlying contact with 


nonporphyritic rhyolite, and uneven bottom of the fragmental rhyolite seem 


to account completely for the shape of the ore body, which is located where 


the structural terrace crosses a broad, westward-plunging, transverse syn-


dine. 


• •Diamond_Drillig-.-'The diamond drill holes, except DDH DPi +'25'W are 


• ' •	 shown on the Early Bird cross sections, when the geology of these holes 


• 	 . 	
0 	 •. 	 , , 	 , : ' 	 . . .. 	 ' 	


' 	 ' 1
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was plotted on sections, some of the logs, as for example that of KB A-3 


did not appear to fit the geology as mapped on the surface. Folding 


like that shown on the C section (DDH'S EB C-2 and EB C-3) may provide an 


explanation. If this folding became sharper, and if the folds became 


overturned and broken, the discrepancies could be resolved. In each 


• section the structural interpretation has been made as conservative as 


possible, but there may be more tight folds than has been realized. 


One result of th Early Bird diamond drilling has been to show 


that uiiderground more of the medium-phenocryst porphyritic rhyolite exists 


• then appears at the surf äce.'	 '. 


A syncline, structural terrace, or roll may exist in the A-


section to account for ore EB A-2, and pyritic mineralization only in EB 


A-3. The suggested interpretation is one of several possible ones. 


Petrographic details of the rocks and metallization in DDH 


EB A-2 are given in Appendix 3. 


T ENTATIV CONCLUSIONS BASED ON KEYSTONE -BALAKLALA-





EARLY BIRD STUDIES 


At present stage any conclusions relating to the localization 


•p.f ore must necessarily be tentative. Even so, it seems best to summarize 


present opinion and let it be modified by accumulating information 


1. In general, the strongest mineralization is in the 9-mile 
northeast-trending belt that crosses the northwest trend. 


2. Known ore bodies occur in this belt where the belt is crossed 
by nearly east-west structures (folds or faults) and some ore, such as 
at the Early Bird s occurs on the nearly east-west structure beyond the 
limits of the main mineral belt. 


3, In more detail the controlling structures seem to be synclines, 
(or . . structural terraces as at the Early Bird) and the ore is located 
where synclines of various trends cross'.. Such intersections result in 
'a local basin-like area (Balaklala and Shasta King). 'The Maninioth Mine 
may be an important exception. 


4, The synclines probably existed as depressions that received the 
debris from the Balaklala volcanoes, Basins on syncline intersections 
should have been favored sites of deposition, and weak spots when the 
rigid volcanics were later deformed,
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5, Accordingly, it is supposed that important ore bodies will 
be associated, not only with a favorable structure, but with abundant 
fragmental volcanics (not merely flow breccias, but water-sorted tuffs 
and volcanic conglomerates). 


6/ Judged by observations at the Early Bird and from the diamond 
drilling, ore type mineralization favors the medium-phenocryst rhyo-
lites in preference to nonporphyritic rhyolite. Layers of medium-
phenocryst agglomerate occur in the fragmental pile, that ' enclosed the 
Balaklala ore bodies, and underground mapping in the Balakiala mine, by 
Mr 0 W. J. Walker, reveals some medium phenocryst rhyolite, So far, 
however, it is not known what type of rock the Balaklala ore replaced. 


7. It is thought that no ore would have formed without some 
pyritization of adjoining rock, yet widespread pyritization seems to be 
a loubtful guide to Ore. Its presence may be an encouraging sign that 
requires other evidence to indicate a specific target. 


APPLICATIONS TO THE SUGARLOAF AREA 


• , .


	


	 :	 The' Sugarloaf area, north of . the property of MOuntain Copper 


Company is now being investigated. Certain structures associated with 


ore on the Mountain Copper ground, such as the Sugarloaf fault and 


Sugarloaf syncline, seem to continue into the Sugarloaf area. 


Mr. Walker has mapped the Sugarloaf adit E at the road level. 


The rocks in the adit dip northwesterly and appear to lie in the south-


eastern limb of a northeast-trending syncline. Both medium-phenocryst 


rhyolite and nonporphyritic rhyolite occur in the adit. Pyritization 


appears to favor the iriedium-phenocryst rhyolite, 


Surface geologic mapping has so far been restricted to the 


roads. A steep reversal of the northwestward dip was found on the road 


between the coordinates 1,859, 000 E and 1,860,000 E, just south of 


496,000 N. This reversal suggests a northeastsouthwest trending syn-


dine, psibly 9 .sagarloaf syncline, with gentle northwest dipping 


limb and steep, southeast dipping northwest limb. A similarly 


shaped but smaller syncline appears southeast of, and below, the main 


road. The rocks in these folds have been intensely pyritized. 


Changes in strike along the road suggest the presence of trans-


verse folds, but the geologic mapping will have to cover a wider area
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before anything definite can be said about fold intersections or about 


.	 transverse faults, 


The rocks along the main, road include both medium phenocryst 


and nonporphyritic rhyolities. On the switchbacks below the main road 


greenstones have been mapped, probably the upper part of the Copley, The 


amount of fragmental material in the rhyqlites seems to be rather limited 


and no coarse agglomerate, round pebble volcanic conglomerate or water-


sorted tuff has yet been identified. Of course such rocks may still 


be found in the area. 


A. diamond drill site is being prepared on a hilltop above the 


trough of the larger syncline. The information expected from this hole 


includes rock lithology and sequence, structure, presence or absence of 


agglomerate or tuff, occurrence of suiphides, and possible evidence of 


downward secondary enrichment in copper. 


It would seem wise to extend the geologic thapping southward to 


connect with structures known to have controlled the deposition of Iron 


Mountain ore on Mountain Copper property. Thus it should be possible to 


trace theSugarlbaf,syncline and'fault into the Sugarloafarea. The 


surface geologic mapping should be extended from the roads over as much 


as possible of the Sugarloaf area to locate possible fold intersections 


and evidence of detrital volcanic rocks that have accumulated in 


structurally-controlled basins, It may be that such fragmental rocks 


will not be exposed and will have to be sought by holes drilled into the 


synclinal structures. 


The Sugarloaf area, being large, relatively unexplored and 


adjacent on the mineral belt to the largest known ore cluster in the 


district, seems to offer the best possibility of important new ore 


I
tonnage. While the field work to date has revealed some encouraging 


features, it has not yet progressed far enough to reveal all the factors 


considered essential to localization of ore, Until this work has advanced
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considerably farther the best targets cannot be selected for exploratory 


•	 drilling in this area. 


It is felt that during the remainder of the current field 


season priority should be given the Sugarloaf exploration. 


• '	 SUGGESTIO FOR THE CONTINUING_WORK 


It is thought that the geological studies will aid greatly in 


selecting targets for diamond drilling, and it is hoped that these 


studies will, be extended as broadly as possible. In addition to surface 


geologic mapping there is need for detailed underground studies of all 


accessible workings, Such studies would greatly help to reveal the ore 


occurrences in three dimensions.	 .	 " 


Meanwhile, in addition to drilling planned in the Sugarloaf 


area, the following seenis worth.nention regarding future , diamond drilling. 


ystone-.Balaklala a-.- An effort should be made to complete the DMEA 


drilling planned, although locations of holes could be shifted to explores, 


• . . resistivity anomalies : . Completed drill hole sections here should furnish 


a detailed pictar'e qf. a sync linál structure. and, the occurrence of. ore in 


•	 ' it'. Even though a cOmmercial tonnage was not found,"th.e study might 


furnish information leading to a better target in the area. 
•	 '	


. . :," ' ,' The presence of gossan and 'gossan float around the lowest lobe 


of. capping.porphyry east of the Bala,kl'ala. dump suggests the possibility. 


of ore under that part of the capping porphyry. Some ore was found in 


holes 'located north of this lobe, but only two'.oldhOles appear to have 


been drilled in it, namely Nos. 150 and l5t along the western border. 


If bulldozer work is done in this general area, and if results strengthen 


or support the impression that this capping porphyry lobe rests on a 


syncline in the /underlying rocks, it is suggested that a vertical hole 


• .be . drilled.near'14,225 N,, lO,650'.E.."Encouraging results.might' justify 


further drilling under the capping porphyry. 


The new geophysical control lines in the Balaklala area should
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be examined for outcrops and these mapped. If, as a result of this work 


•	
a synclinal structure is revealed northwest of the open pit in an area 


not already mined or drilled, some drilling could be planned here. In 


general the best part of the Balaklala fold-intersection seems to have been 


mined out, and the chances for important new ore tonnage would seem to 


diminish with distance from this intersection, For this reason exploration 


around the Balaklala mine should not be giyen priority over any favorable-


appearing, more virgin area. 


Early Bird -- By continued study of the geology of the Early Bird area, 


making full use of information in the drill cores, holes could doubtless 


be directed to hit additional ore. It is thought, however, that the 


additional tonnage to be gained would be small. In case it is desired 


to try once more for a northward continuation and possible easterly swing 


of,the'Early Bird ore, another, vertical hole could be drilled on the B 


section 100 feet east of EB B-1 (see drill hole sections). The conditions 


observed at the south face of the. Early Bird south stope do not look 


•	 favorable for 'a southward continuationof the ore bOdy. Itis felt thab 


the Ea±ly Bird area ' offers very little: chance of finding new ore tonnage 


of the magnitude sought for. • 	 . . '	 .	 . :.	 '. 


Other Areas	 There remains, besides the Sugarloaf area, the other ex-


ploration targets listed by McKinstry and Jarrell. Some of these, such 


as the Angle Station Gossan Area, seeni to have been little investigated, 


and therefore, may be very important targets. It is hoped that the geo-. 


'logical'investigation of. such areas can be completed intimO to be of 


help in planning the diamond drilling. 


A district as difficult to explore as the West Shasta, and with 


the production record that this district has, should still contain a few 


large ore bodies. 


Evans B, Mayo	 Redding, California 


September l 1957
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APPENDIX I 


Princi2al Sources of Information Consulted in Preparing iport 


1, Kinke1 A. R,, Jr. 1955, Structural and Stratigraphic Control of 
Orte Deposition in the West Shasta Copper-Zinc District, California. 
Mining Eng. vol 7, No. 2, p . 167-174. 


2. -------, and Wayne E. Hall, 1951, Geology of the Shasta King Mine, 
Shasta County, California, State of California, Department of Natural 
Resources, Spec. Re$ort 16, 11 pp., maps, sections, 


3. -------, -----, 1952, Geology of the Mammoth Mine, Shasta County, 
California State of California, Department of Natural Resources, Special 
Report 28, lSpp., maps, sections. 


4, ------, and J. P. Albers, 1951, Geology of the Massive Sulfide 
fleposits at Iron Mountain, Shasta County, California State of California, 
Department of Natural Resources, Special Report 14, l9pp ., maps, sections. 


5,------------, Hall, W. E., and Albers, J. P., 1956, Geology and Base 
Metal Deposits of West Shasta Copper-Zinc District, Shasta County, Calif. 
U, S. Geological Survey, Prof. Paper 285, 156 pp., maps, sections. 


6. McKinstry, H. E., and Jarrell, 0. W., 1948, Geology and Ore Deposits, 
'Iron . Mountain-MammOth Belt, Shasta County, California: Report to Cyprus 
Mines, Ltd. 


7. McKinstry, H, E., 1952, West Shasta District, California--possibilities 
for Ore on Ground Held Under Option by Freeport Sulphur Company Report 
to Freeport Sulphur Company. 


8. Thaete, E. H,, Jr,, 1950, Report of a Preliminary Examination of the 
Properties of Walker and Walker, Shasta County, California Report to 
Freeport Sulphur Company, 19 pp. Accompanied by letter from Howland 
Bancroftto R, C. Hill and summary listing favorable and unfavorable 
features,	 .	 ';	 . 


9. Walker, R. T, and Walker, W. J., 1950, Geology and Ore Resources of 
the Western Division of the Shasta Copper Belt, Shasta County, Calif. 
Part 1, Report 67 pp, Part 2 Exhibits, plans and sections, 


10.----------, 1956, Discussion Structure and Stratigraphic Control of 
Ore Deposition in the West Shasta Copper-Zinc ihstrict, California, by 
A. R. Kinkel, Jr Mining Eng, vol 8, No. 3, pp. 322-324, 


11. Tomlinson, W. H., 1956, Report tp Phelps Dodge Corporation on Samples 
Submitted with Order No, 97707, ------------with Order No. 97650, 


12. Copy of logs of diamond drilling done prior to 1919 in files of 
Shasta-Phelps Dodge Joint Venture. 


13, Records of Diamond Drill Holes made by Shasta-Phelps Dodge Joint 
Venture 


14, Maps inthé,.files o.f Shaâta-Phelps Dàdge Joint Venture.. 


In addition to the above, I have had the venef it of helpful
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conversations with Mr. W. 3. Walker of Shasta-Phelps Dodge Joint Venture, 
Mr. J P 4 Albers of the U.S. neological Survey, and Mr. William Allen, 
Geophysicist of Phelps Dodge Corporation. 


APPENDIX II 


Mapping Methods 


Primary control for the geologic mapping has been furnished by 


the engineers and located points on geophysical control lines have also 


been an important aid. Some intervening areas have been surveyed by 


the geologists with Bruriton Compass and tape. 


The very incomplete exposures, nature of rocks, and their 


generally altered condition, have made geologic mapping unusually cliff i-


cult, Lithologically it is necessary to distinguish nonporphyritic, 


medium-phenocryst and coarse phenocryst rhyolites, tuffs, agglomerates 


and flow breccias. Identification o the black shale presents no pro-


blem, and the various rhyolites can usually be separated with a little 


care and use of a hand lens. Separating nonporphyritic rhyolite from 


tuff, however, is difficult, and the policy was adopted of mapping dense-


looking rocks in the Balakiala formation as nonporphyritic rhyolite un-


less it showed recognizable bedding, in which case it was mapped as tuff. 


Accordingly, some of the rock mapped as nonporphyritic rhyolite may 


possibly be tuff. 


'There- has been some uncertainty with ' the coarser fagmental 


rocks. These include flow breccias, explosioil breccias or agglomerates, 


volcanic conglomerates, and various breccias of tectonic origin. It now 


seems to be important to distinguish between the deposits of agglomerate, 


volcanic conglomerate and tuff on the one hand, and the flow breccias 


and tectonic breccias on the other. Fragmental rocks believed to be vol-


canic conglomerate or agglomerate have been assigned a separate tan color, 


• otherwise the rock is given the mapping color of nonpqrphyritic rhyolite 


or medium phenocryst rhyolite, and its fragmental nature is indicated by 


small elipses or triangles. Tuff has been colored lemon yellow.
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It has been difficult to map contacts in the poorly exposed 


. areas. Probably this difficulty wilinever becompletely overcome; but 


increasing experience in the use of. float, together with bulldozer cuts 


in iitlportant areas will help. 


Previous field workers intb±s distriôt have complained that 


the scarcity of layered or bedded rocks makes it , difficult to map the 


structure, Such is the caSe, arid in an attempt to pvercorne. this diffi-


•	 culty an effort has been made to utilize such primary features as the 


•	 preferred Orientation of fragments, minerals, compositional bands in 


laväs and'porphyries, etc. Using these features we have been able to 


represent, somewhat better than has been preyioüsly done, the structures 


around the Balaklala ore , bodies, the structures being drilled near the 


Keystone duimip, the strUcture of the Capping porphyry, and structures 


around .the Early Bird mine, A number 'of factors, however, prevent this 


work from being straightforward and easy: 


(1) Primary structures may be too faint to map with confidence, 


(2) Steep cleavage and sheeting (secondary structures). may be s.o obvious 
that the primary structure are obliterated or at least suppressed so that 
the. geologis+ records only secondary structure and so loses the pattern 
of folds that control ore deposition. In order 'to separate steep, cross-
cutting cleavage frOm primary layers, separate symbols have been used, 


(3) Some primary flow banding, particularly in the nonporphyritic rhyo-
lites, is extrømeiy contorted and.probably records the complicatedadjust-
merits that take place along the margins of. viscOus, stubby lava flows. 
So far. as known, these details are of no use in mineral exploration; yet 
the, broader pattern of flow structures should. disclose the effects of 
later folding..	 .	 . . .	 .	 .	 . 


In future geologic mapping in this district attention should be 


given the following: .	 . . .	 . .	 .	 .	 ., 


More accurate tracing of contacts, with thO help of bulldOzer cuts. 
where necessary, 


(2) Distinguishing agglomerates and volcanic conglomerates from flow 
breccias .and tectonic breccias, • 	 . •	 . . 


• (3) Distinguishing between primary structures and steep, cross-cutting 
- . . .	 cleavage, and	 .	 •.	 .	 . 	 . 	 .	 . 


(4) Distinguishing nor!porphyritic.agglomerates,'etc, from the medium 
phenocryst fragmentals,	 • .	 •	 . 


'it :i thought thatin spite of.complicating •factprs, ore-
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contol1ing structures can be recognized and represented by the methods 


used this suniiner, 


S	 APPENDIX III 


Early Bird Microslicles 


EB A-2_No._	 0-48' Although supposedly drilled in nonporphyritic 


rhyolite, the slide shows phenocrysts up to 3mm in diameter. 


The phenocrysts are quartz, quartz aggregates and quartz-feldspar 


granophyre aggregates. They are perhaps not as abundant as in typical 


porphyritic rhyolite. Small plagioclase phenocrysts exist. 


The groundmass is very fine, felted aggregate with faint directional 


fabric, (relict flow structure followed by wisps of sericite.), 


Sericitic alteration is especially pronounced in certain patches which 


may have been porous or fragmental and outlines certain other patches 


which may have been fragments. In planepo1arized light the matrix 


appears to have been pumiceous or fragniental. 


Secondary quartz occurs in cross-cutting veinlets and nests, accom-


panied by some carbonate (calcite?). 


Fluffy leucoxenes are sparsely scattered throughout the section 


Pyrite eahedra and nests are dissenlinated sparsely through the section. 


Examination of the chip with hand lens reveals the features only 


vaguely. The rock would be mapped in field as nonporphyritic rhyolite, 


EB A-2 No. 2. 49' The rock looks like dense chert, but when wet angular 


fragments are evident. 


No penocrysts appear in the slide. 


Qjrtz, crbonate, and pyrite fillrnicroveiñlets and shears in the 


felted matri g, in which the vague directional fabric is followed by a 


web of wispy sericite, 


Pyrite and fluffy leucoxene are sparingly disseminatej throughout, 


The rock is nonporphyritic rhyolite, either a fine flow breccia or 


an igimbrite.







EB A-2 Tomlinson 227O,	 (no chip') What appear to be phenocrysts 


S


reaching 3mm size are eyident in the slide. 


The penocryts are quartz, granophyre aggregates of quartz and 


plagioclase (albite?) and plagioclase. Some phenocrysts are broken and 


small individuals scattered through matrix are probably fragments. 


One partially collapsed gas vesicle was seen rimmed with chalcedony, 


partially filled with pale bluish-green chlorite, and with sericite () 


in the center. Others are entirely filled with chlorite, 


Matrix, shows wavy, streaky flow banding. It is strongly ericitized. 


There are discontinuous veinlet of carbonate (calc ite). Opaque bodies 


are leucoxene. 


Genera]. impression is of a flowing mass that was chilling and breaking 


up, Either a porphyritic rhyolite flow breccia Or igniznbrite. 


Rock may have undergone some dynamic metamorphism, and it was hydro-


thermally altered, 


EB A-2 No,j, 60'6" Chip appears porphyritic under hand lens and pheno'-


crysts are obvious in slide, Core presents a streaky, faintly fragmental 


appearance. 


Phenocrysts are quartz and granophyre aggregates with some eyidence 


that the aggregates have formed at the expense of crushed quartzes 


Matrix ha an obvious directional fabric and has been sericitized. 


Opaque spots are leucoxene and small pyrite euhedra, Carbonate occurs 


as veinlets and disseminates, In plane polarized light, matrix looks 


granular or fragmental. 


Rock appears to be a porphyritic rhyolite flow breccia or ignimbrite. 


Seems to have been dynamically metamQrphased and hydrothermally altered. 


EB A-2, Tomlinson 2 2 7 1 , 66'(no chip') Thin section looks faintly frag '-


•	 mental, and phenocrysts are obvious. 


Phenocrysts are quartz and have been crushed. No granophyre aggre-


gates seen,
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Matrix is a felted sericitic aggregate with directional fabric, In 


plane polarized light, appearance is granular, and grains are bordered 


by a net of small opaque pyrites, Larger pyrite euhedra occupy certain 


lenses and are accompaniej by a micaceous mineral with very low birefring-. 


ence (possibly a chlorite). Carbonate (calcite) is rather abundantly 


:d±sseminate ,d. There is abundant disseminated ieucóxene. 


Rock is rhyolitic in composition. 	 t seems to be a tuff. Has been 


dynamically. netamorphased, hydrothe,rmally altered and metallized more 


abundantly than any of the above specimens. 
S 	


.; 


EB A-2 No, 4. 66' Chip is fine grained, medium gray, with apparent 


phenocrysts, a cleavage-like planar structure about 400 to core, and vein-


lets oblique to cleavage. Under hand lens phenocrysts are dark (quartz) 


aric pale gray, fuzzy (granophyre?)..	 S. : 


Slide shows faint planar structure, obliquely intersected by a shear 


containing much black, opaque (mostly pyrite), Opaque t? dust T? appears 


throughout slide. 


5 5' S' Phenocrysts are.quartz, some crushed, No granophyre seen, 	 . 


Matrix has directional fabric, is fine ' grained fragmental, contains 


many small, 'radiating-fibrous spherulites,. is abundantly sericitized and 


pyritized. Carbonate (calcite) is very scarce, and some leucoxene is 


present, 


The shear veinlet shOws euhedral pyr±te : with p:Lumose.,quartz, calcite? 


and sericite, 


The rock may be porphyritic rhy&lite flow, but is more probably a 


tuff. It has been dynanlically and hydrothermally altered and metallized, 


EB A-2 No, 5 123' Intensely silicified rock under ore body. Looks like 


pale gray chert, but hand lens reveals quartz phenocrysts, which are very 


obvious and abuncjant in slide. 


• S Phenocryst	 rë cjuartz aici p1agiocláe (albite?) 	 'Oie. grnophyre 


group seen.
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Matrix shows faint flow structure and texture of a rhyolite. jt 


fragmental, not tuff j) Veinlets carry quartz and carbonate (ca1cite). 


There is some disseminated pyrite and abundant Ytspongestt of leucoxene. 


•	 Rock is porphyritic rhyolite flor or intrusive. Has been intensely 


•	 silicified and paringly metallized. 


EB A-2 No. 6. .124' Like No. 5 but has mottled aspect and dark veinlets. 


Hand len shows white opaque patches and some pyrite. Slide •shows obvious 


phenocrysts. 


Phenocrysts are quartz and plagioclase. One small grarophyre aggre-


•	 gate was seen, and one phenperyst, apparently quartz, has a nlyrmekite-


like borders 


Matrix is microcrystalline and shows a faint directional fabric, 


Not fragmental. Has microveinlets of sericite, veinlets of secondary 


•	 quartz (some crushed) and calcite(?). 


Rock is a silicified porphyritic rhyolite, slightly defornied, and 


hydrothernially altered. Both pyrite and leucoxené appear as small 


"spongy" niasses. 


EB A-2 No. 7. l9'. C.herty-looking, but darker gray than specimens 


above. Wet chip shows preferred orientation of pale gray phenocrysts 


and minute. cracks that contain pyrite and leucoxene? Phenocrysts .are 


obvious in slide. 


Phenocrysts are mostly plagioclase (albite'? ) and some quartz Many 


are broken and small fragnients, occur in niatrix,. • 


Matrix is microcrystalline with faint directional fabric very slightly 


sericitized. Shear veinlets carry crushed matrix, secondary quartz, 


calcite'? chlorite, pyrite and leucoxene(?) Pyrite, a little chlorite, and 


leucoxene ? alsO occur in matrix. In plane polarized light the matrix is 


•	 vaguely fragmental, as though it had started to shatter while flowing. 


One small shattered area adjacent to veinlet. is heavily pyritized. 


Rock is a porphyritic rhyolite 0•
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EB A-2 No. 8. 134t Medium gray, very fine grained, silicous and mottled 


with light gray spots. Hand lens shows quartz and feldspar phenocrysts 


surrounded by pale haloed. Some pyrite. A directional fabric is ob-


vious + 300 to core. slide shows obvious phenocrysts. 
Phenocysts are quartz and plagioclase, many of them enveloped in 


calcite (the haloes). A few granophyre aggregates appear to haye formed 


at expense of broken feldspar. 


Matrix is mcrocrystalline, not originally fragniental, but locally 


shattered (by deforthation?). Shattered areas carry calcite)'? ) pyrite, 


leucoxene and titanite, arid some of theSe minerals appear in the Un-


crushed matrix. There appears to be no secondary quartz. 


Rock is a rhyolite porphyry flow or intrusion s It has been deformed 


and hydrothermally altered. 


EBA-2 No.9 146 ?4T? Chip is fine grained, with obvious quartz pheno-


cysts with faint pale haloes. Directional fabric abQut 450 to core. 


Phenoc ysts are quartz arid plagioclase, some crushed, No granophyre 


or myrmekite seen. 


Matrix is microcrystalline, not originally fragmental, but parts 


subsequently crushed and replaced by calcite'? and a little sericite, 


pyrito and. leucoxene, Calcite'? also replaces parts of the plagioclase 


phenocrysts. Minute remnants of titanite' were seen in one large 


leucoxene mass, 


The rock is a porphyritic rhyolite. It was rather strongly deformed 


and was hydrothermally altered. 


EB A-2_No.j0 l5' Medium gray, fine grained, siliceous. Chip shows 


feldspar and quartz phenocrysts and minute cracks with leucoxene, Some 


disseminated pyrite. No obvious directional fabric. Slide porphyritic, 


Phenocrysts are quartz and plagioclase, some crushed, Some plagio-


clase crystals are partially replaced by calcite, which occupies parts 


of quartz phenocryst boundaries and cracks in quartz.
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Matrix microcrystalline, nonfragmental with faint directional fabric. 


•	 Minute fissures are filled with calcite('? ) and possibly a little sericite, 


Pyrite euhedra and spongy leucoxene aggregates are present. Very little 


sha+tering of the matrix. 


Rock is porphyritic rhyolite flow or intrusive, slightly deformed 


and hydrothermally altered. 


EB A.-2 No. 11, l8o t 6 tt Medium gray, fine grained siliceous. Obviously 


porphyritic when wet and in slide. Directional fabric about 350 to core. 


• Phenocrysts are quartz and . plagioclase, mostly shattered. The broken 


plagioclases are partially replaced by calcite. Phenocryst fragments 


are scattered through matrix, 


Matrix is microcrystalline and appears vaguely fragniental as though 


it hadbegun to shatter while flowing. it i traversed by small shears 


and a network of microcracks, probably formed during later deformation. 


One shear was almost completely replaced by calcite, some cracks are 


filled with secondary quartz, but most of them only with sericite. 


Euhedral pyrite is disseminate4 throughout as are spongy nests of 


leucoxene. 


A porphyritic rhyolite or rhyoliic micro-flow breccia, somewhat 


deformed and hydrpthermally altered. 


EB A-2 No, 12. 211' Medium dark gray. Wet chip looks porphyritic and 


fragmental, Slide is obviously iorphyritic. 


Phenocysts are quartz and plagioclase, much broken One quartz had 


a devitrified glass inclusion. Others were reduced to shards. Plag-


ioclase is shattered and some has bent twin lamellae. 


Matrix is microcrystalline and seems to have begun to shatter while 


flowing, and to haye again shattered subsequently. Some original(?) 


•	 fragments are outlined by sericite, others are traversed by sericite 


wisps. Some calcite replaces plagioclase and crushed areas in matrix. 


Pyrite and spongy leucoxene are rather abundantly disseminated.
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Porphyritic rhyolite thicro-f low breccia, subsequently deformed and 


hydrothermally altered, 


EB A-2No, 13. 228' Chip appears porphyritic and coarsely fragmental, 


Porphyritic nature confined by slide. Rock is medium gray. 


Phenocrys, qiartz is mostly broken, and sharp chips of it are 


shattered through matrix, Plagioclase (and some orthoclase ? ) seem less 


shattered and are replaced to slight extent by calcite and sericite, 


Matrix, microcrystalline, shows contorted, swirily flow structure, 


Only locally does matrix seem to have shattered during flow. It is 


peppered with pyrite and spongy leucoxene. Veinlets carry calcite, 


secondary quartz, and very little pyrite. 


•	 Porphyritic: rbyoljte, somewhat deformed and hydrothermally altered, 


EB A-2 No,4	 23	 Chips are rather light gray, porphyritic. 


Phenocrysts The quartz and plagioclase are much broken, 


Matrix in part nonfragniental microcrystalline, but in part was either 


originally fragmental or subsequently brokeri..' ..Cálcite, secondary quartz 


and a lath-shaped mineral (albite ? ) have formed in these fragmental or 


crushed parts. Some pyrite and leucbxene are disseminated, 


Porphyritic rhyolite flow or flow breccia, somewhat deformed and 


subsequently altered, 


EB A-2 No, l5	 245 ? 6 t? Medium gray, coarsely fragmental, porphyritic. 


Certain fragments heavily pyritized. Porhyritic nature confirmed by slide. 


Pheriocrysts, the usual shattered quartz and plagioclase. 


Matrix, Microcrystalline, may have commenced to break up while flowing. 


Is nw traversed by myriads of wavy, parallel threads of sericite(?) and 


by fewer veinlets of calcite, and cross-cutting and parallel veinlets of 


secondary quartz. Pyrite is plentifully disseminated and a little tita-


nite, leucoxene and chlorite are present. 


A porphyritic rhyolite flow or flow breccia. 


EB A-2 Tomlinson 2272, 298? 


Phenocrysts - quartz and plagioclase, somewhat crushed, Plagioclase
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very slightly sericitized. 


Matrix - mcrocrystalline, with faint directional fabric, Not frag-


	


r	 ' 


mental, little altered, Very little calcite appears in niinute cracks,. 


and there is very little sericite, There is a small amount of epidote, 


with radiating structure, some secondary quartz,. a few , small prisms of 


	


•	 someeuhedral pyrite and fuzzy leucoxene, 


Porphyritic rhyolite, slightly defornied and altered. 


EB A-2 Torfllinon 273.. 494? 


Nophenocrysts Rock is fine grained fragmental with' abundance of a 


felted mineral with very low birefringence, (Serpentine?) or some member 


of the chlorite group. Much (originally . detrital?) quartz, some intro-


duced quartz, calcite, titan±teänd disseminated pyrite and a little epidote 


Seems to be a tuff 9f'flhixed origin, including some debris from a basic 


intermediate source, Hydrothermally altered. 


EB A-2 Tomlinson 2274 685'6' Porphyritic, 


• , Phenocrysts, shattered quartz and plagioclase, Some of the plagio-


claseshave become quartz-feldspar intergrowths, others have been re-


placed by calcite, 


Matrix, microcrystalline with:,faint directional fabric, followed by 


myriacis of minute sericite (or calc ite) filled shears, Titanite, pyrite


	


•	 and a, little leucoxene present,.	 .	 • . '•'	 . •• 


A porphyritic rhyolite, subsequently deformed and rather intensely 


altered,	 ' •	 .	 '	 . 


EB A-2 Tomlinson 228O 73'6" In the ore. Appears to be amass of 


interlocking pyrite crystals, cemented by secondary quartz and a brightly 


birefringent mineral, perhaps sericite, Locally the pyrite appears to 


• have shattered and, partially replaced by. sphalerite. No chalcopyrite 


recognized. 


*
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SHASTAMinerals & Chemical COMPANY 
1406 


SALT LAKE CITY 1 UTAH 


March 6., 1961 


;/	 ...,	 ..	 ..	 .,


4/ 
(' 


Mr. Glenn G. Gentry	 . .	 ; 
• Acting Field Officer., 0) 
Region II 
555 Battery Street	 .	 •:	 .	 ... 
San Francisco 31, California 


•	 •,	 . . Re: Dockit No.. OME-6078 (Copper-Zincj 
Shasta Minerals & Chemical Company 
Baiskiala Mine .. 
Shasta. County,. California 
Contract No. Idm-E2113	 .	 . 


Dear Mr.G.ntry:	 . S	 . 	 ••	 . 	 . 


Shasta Minerals and Chemical. Company herewith requests extension of 
the termination date of this contract from .uly 30, 1961 to December 31, 
1 961 .	 .	 .	 .	 . ..	 .	 •	 . 


The contract specified that the operator shsll. begin the work on or 
before July 30, 1960, and subject to the provisions of Article 9 and 
Exhibit A, shall either have cospleted the work within 12 month. from 
the date of the contract or shall have incurred allowable costs in a 
not less than the total cost set forth in Exhibit A. The work has not 
yet been completed, and th total allowable costs have not been incurred. 


Seven boles, totaling 2,620 feet, have been diamond-drilled, in Areas I 
and II. The total expenditures in these two areas are $22,847.00. These 
seven holøs were disappoinUng, and drilling operations were suspended 
on October 18, .1960,. pending completion'. 0* detailed geological mapping 
in thø area. This mapping has been completed on a scale of 1 inch equals. 
200 feet, and a report based on. the combined resulta of mapping and 
drilling is being mailed to you under separate cover.	 . 


On the basi* of resultS thuá far Obtained, we do not believe it is desir-
able to drill any of the remaining boles presently proposed in Areas I 
and II • Mapping indicates a favorable area. located approximately 1,000 
feet southwest of diamond drill hole A5-8. Frmis*ion to drill one or 
two holes. in this area wifl be requested at a later date. The 'moat 
significant result of the geological mapping is the realization tbat at 
least several of the holes ou1d not have been drilled if the1 information 
obtained from detailed geological mapping bad beenh avaiable prior to: 
drilling.
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HASTA MiNeraIs & TiiemicafOMPANY 
1406 WALKER BANK BLDG. 


• :.	 fr flSALT LAKE CTY1,tJTAH	 V 


S 	 V 


sV•V	
VV	 - 	 - 


March 20, 1961 


Mr. Glenn CL Gentry 
Actifl


g  Pield OiE1cer, OHE-	 .. 
Region U	 S 	 - 


$55 flattery Street	 0. • 	 . - 


sn 1!raacisco 11, Ca1iiornia 


Re: Docket Zo. 0M84078 (Copper4inc) 
Sh*eta )Uner*la t Chemical. Coapany 
Baiskiala Mine 
Sha8ta- Cøunty, C1ifortia 
Contract lb. Xdai2U3 


Dear r. Gentr3r	 V 


Enclosed are the original ad .fotr copies ot "Drilling 
Progress ftøport or 1960 with Discussion -o? the Detailed 
(,o1ogy of the Angie Station Ares." ThLa report is that ,re 
•ferred to in the letter of March 3, 1961 requesting an exten 	 S - 


• acn of the te ination d*te -of' the oontraet. 	 S 


' Very trt4y . yours, 


?Lóker'	
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•	 H	 'S	 • 


•	 •	 UNITED STATES• 


	


DE PART M E NT OF THE ft TE ROR	 COPY 


555 Batterr Street	 RECEIVED.'	 6	 6O.j 
San Francisco	 , LODE 


k 3.96D__ 


H-H.L 
Chief, Division of Field Operations, O), 1sh	 - 


Fron	 Acting Field Officer, CKE, Region II 


Subject: Interim Inspection	 •.	 •. 
Docket No.	 ..6O78 (copperu.zine) 
Zhuts Kinersis & Chemical Com*ny 


la1s Mine: 
S1?*sti County, California 	 S.	 • 


Contract No. C4E'2113 


Reference is n*de to a letter dated September 13, 1960 from Kr. Earold •	
Kii'kemo,. 'Geologist, U.S.G.S., addressed. to this office sod our lett*x' 
of September 15, 1960 Mdreued to Mr. Art Kinkel,: Geologist, U.S.G.S., 
Redding, liforn1.a 


Ioth letters relate to an interim inspection f the subject eontz'act '	 S	 • 


Inci.osed herevitI are two copies of said. inspection report by Mr. 
Arthur B. Kinkel, Jr., U. S. 'Geological Survey, d*ted October 3, 1960. 


In my opinion, Mr. Kinkel be provided a good,. reasonabl. sod 
tical geological approach to the exploration problems in "this: OS..' 


Eis interest in this project is appreciated.	 • : • 


5	


5	


5	
' S.	 ••	


S.	 /	
I'	 ,	 5 


S	 • 	 • 	 • . 	


5,	 S	 • 	


•• GI	 G.	 Y	 •	 •	 :	 '• 
Attachments 


Copy to (*4E File, Region II







GEOLOGICAL SURVEY 
GEOLOGIC DtVI5IO? 


345 MIDDL!IFILD ROAD 
E!NLO PA. CALILORNA 


DAVENPORT 5-e7cI 


t	 PLy LEWP TG 


UTED STATES 


DEPARTET OF THE INTERIOR EXTRA CO
O.M.F


RECEIVED	 6	 U 


01 tober 


Mr. Glen G. Gentry 
U. S. Department of the Interior 
Office of Minerals Exploration 
555 Battery Street 
San Francisco 11, California 


Dear Mr. Gentry:


	


	 Re:. Docket No. OME-6078 (Copper-zinc) 
Shasta Minerals and Chemical Co. 
Balakiala Mine - Shasta Co., Calif. 
Contract No. O-2ll3 


I made an interim inspection of this project on Oct. 1 and 2, i9O. I 
visited the drill sites, reviewed the new hole locations in the light 
of additional geologic date Walker has obtained, went over his geologic 
maps, and looked at part of the core of the previous drilling. Walker 
is sending copies of the drill logs to you. 


Walker and nis geologist Imewiler are mapping the drilling areas on 
1" = lOO t and 1"	 OO' for different areas. They are doing an excellent 
job of mapping the structure and rock types in the limited areas that 
affect drilling, and are tying this to the broader structures that £ 
mapped. Minor structures are so important in precise location of drill 
holes that it is imperative that mapping be far enough in advance of 
drilling to be used, but this is slow work at these scales0 The wire-
line drill that they are now using is doing a much better and faster 
job of drilling this ravelly ground because the drill does not have to 
be put back down over cave after each pull. Runs of 70 feet a shift 
and lO(i' per bit have been achieved at times. Thus drilling may get 
ahead of mapping, and if the operators request a recess for this reason, 
£ would recoaxmend giving it to them, They are making every effort to 
get the holes in the best places and to avoid any wasted footage. We 
are all in agreement on the basic lithologic and structural features 
that control ore deposition, although this does not necessarily mean 
that we are right. 


Drilling to date has shown that the eastern part of Area I is not 
worth additional drilling as it seems either to be east of the ore 
trend at the Angle Station Gossan, or that we are too low in the section, 
and that ore in this area deposited only right at the base of the cap







S 


rock. The ore deposited has nuw altered to ossan. No lower sulfide 
zone was encountered equivalent to the lower zone at the Balakiaia mine. 
Scattered pyrite and some hydrothermal alteration occurs at the upper 
and lower ore horizons, but nothing of conmercia1 interest. 


Three holes were drilled in area i. a- corresponds to No. 1 on the 
original plan (enclosed), A5 to No. , and A- to No. lO. Walker, 
imswiler, and I agree that no farther drilling is worth while in Area I. 


Une hoit na-; been completed in Area , and one is down about 300' and 
is aDout completed, without findin; more than scattered pyrite in the 
ore zone,	 ol.e A-7 was drilled about ISO' N. 15 W. of Location No. 1 
and A- is keing drilled at Location No. 3. The next hole will be about 
at location f or 7 dependin, on ietcriitd structures now being mapped. 


e1ailed ria;;in is showing that there are far more minor faults in 
this ;rea than I found, and th	 a.i affect drill locations. My 
intp,.ion	 that Walker artu Lmsiftr are picking the very best drill 
locations, arid if they have reasons for working farther west or southwest 
from Ar&a , I ouid agree. We are drilling blind in detail, although 
I thiuls that we have good broad ore controls, so it is a matter of 
feelin ones way along, with the location of a new hole depending very 
appreciably on the rock types and structure shown by the last hole. 
kor this roason I hope that the program can be kept flexible, and that 
new informat ion iILd new concepts can be use. i'm sure that there 
are undiscovered ore bodies in this disirict, but it remains to be seen 
whether we ire clever enough to find theni. 


Sincerely yours, 


(tI /(Jj2 
Arthur R. Kinkel, Jr. 
U. S. Geological Survey 


iEncl osure 


CC:	 aroId Kirkemo 
'. R. Griswold.
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SHASTA irLds & Chemical COMPANY 
-	 1406 WALKER BANK BLDG. 


SALT LAKE CITY 1., UTAH 


March 6, 1961


fl	
f


///	 /'//v r 
, 1


Jiff Mr. Glenn G. Gentry 
Acting Field Officer, OME 
Regien 11 
S55 Battery Street 
San FrancisCo 3.1, California


Ret Docket No. OME-6078 (Copper-Zincj, 
Shasta Minerals & Chemical. Company 
lalakiala Mine 
Shasta County, California 
Contvact No. Idm...E2113 


Dear Mr. Gentry: 
Shasta Minersia and Chemical Company herewith requests extension of 
the termination date of this contract from July 30, 1963. to December 31, 
1961. 


The contt'act specified that the operStor shall begin the work on Or 
before July 30, 1960, and subject to the. provisions of Article 9 and 
I3xhibit A, shall either have completed the work within 12 .montha from 
the dat• of the contract or shall have incurred allowable coats in a sum 
not less than the total coat set forth in Exhibit A • The work baa not 
yøt been completed, and the total allowable coats have not been incurred. 


Seven boles, totaling 2,620	 have been diamonddri11ed in Areas I 
and Xi. The total expenditures in these two areas are $22,847.00. These 
seven holes were disappointing, and drilling operations wer. suspended 
on October 18, 1960, pending completion of detailed geological mapping 
in the area. This mapping has been completed on a scale of 1 inch -equals 
200 feet, and a report based on the combined results of mapping and 
d*i11ing is being mailed to you under separate cover. 


0u the basis of results thus far obtained, we do not believe it is desir-
able to drill any of the remaining holes presently proposed in Areas I 


- and II. Mapping indicates a favorable area located approximately 1,000 
feet southwest of 4tamond drill hole A8. 8. Permission to drill one or 
t wo holes in tbie4Ja will be requested at a later date • The most 
nignificanb zeèlt;Qf the geological mapping is the realization that at 
lØaat se r*là ths holea would not have been drillød if the information 
obtained from detailed geological mapping had been available prior to 
dri3ling.







Mr. ienn G. Gentry	 Xrch 6, 1961 
Acting Pie]d Off.oar, OM	 S 


Our' supervising geologist, W. 3. Walker', has recosmended cospletion 
of deta1ed geologieSi sapping in Area XXX . prior to drilling. ' This 
geological sapping should greatly sesist in properly locating drill 
holøe in the ares.	 ,	 . 


Shasta Minr*1i and Ch.ic*l Company haø already t*ken the initial steps 
to have topographic saps on a scale. o. .1 inch equals 200 feet prepared 
fros aerial photogr'*pha. Ground control i* presently being established, 
and geological sapping will begin am soon a. the finished topographic 
rasps have been received. 


The benefit, to both the Governraent and the operator, of carrying out 
this geological sapping prograe is apparent. It will not be possible 
to cospiete the geological sapping and diasond drilling in Area XXI 
before the tareinstien dats. of the present contr'act, and for this ieasôn 
the operator hereby requests that the teraination date of 0)41 contract 
No. 2113, bøtwen the United States of A*erica and Shasta Minerals *nd 
Chesical Cospany, be extended to De4e*ber 31, 1961. 


Very truly yours, 


$UASTAL MXNUALS, t ChEMICAL CO.







IN REPLY REFER TO: 


UNITED STATES
DEPARTMENT OF THE INTERIOR 


GEOLOGICAL SURVEY 


WASH INGTON 25, D. C.


March 23, 1960 
Memorandum 


To:	 H. Kirkemo 


From:	 A. H. Kinkel, Jr. 


Subject: OME Exploration by Shasta Minerals and. Chemical Co. 


I reviewed. the d.rilling proposals briefly and. I am fairly well 
satisfied. that most of them are good. exploration oprospecting pro-
posals. In the Copper Alps, Boralma area, Vu.lcan area, and. Lawson 
Butte area, the proposal is for a few drill holes if geologic mapping 
suggests that ore may be present in these areas. These are favorable 
areas to prospect and. it is quite possible that geologic work might 
turn up some good. beis. The favorable horizbn is present in these 
areas and there is considerable mineralization and rock alteration. 
Four or five holes in each area should. d.etermine whether ore is 
present or not. 


The area proposed. east of Balakiala-Keystone mine is also a good. area. 
andas far as I know,has not been drilled.. 


The area east of the proposed 
holes is also favOrable ground.. 


I take a very pessimistic view of the drilling to the north of the Early 
Bird. mine. Our mapping indicated. that the rock to the north of the mine 
was generally in the lower, unfavorable horizon, and. it seems improbabl 
although not impossible, that ore would. occur to the north. I would. 
have no objections to 2 or 3 'exploratory holes down the ridge to the 
north, to see if porphyritic rhyolite was present. There is no surface 
indication of ore. in this area. The area south of the Early Bird. mine 
is quite favorable and the 2 holes that were drilled. in the early 
DMEA project do not eliminate the possibility of additional lenses of 
ore to the south. However, the Walkers' property line is only about 
800 ft. south of the end of the present known orebody, so that not much 
room remains for drilling in this area.







The proposal to drive a tunnel north of and below the Early Bird workings 
seems to me to be more development than exploration. It is true that the 
ore encountered in the drilling north of the orebody cannot be tested 
metallurgically, nor can its extent be well determined, except by develop-
ment, but if 'metallurgical testing is the real purpose of the adit and 
raises, then samples could be obtained by reopening the present workings 
and sampling the plentiful ore exposures in the open stopes. There is 
no reason to think that the ore to the north would be different in charac-
ter than ore blasted from a face of ore in the open stopes, as long as 
the first few feet of oxidized ore was eliminated. The Early Bird work-
ings 'were reopened with no difficulty in 1950, and we found that only 
the first 30 ft. of the adit near the portal was caved. The rest of the 
underground workings stand well. 


I think the expense for microscopic work on the cores should be elimin-
ated. The microscope is of very little help in distinguishing between 
the different types of rhyolite, and these types can be recognized quite 
satisfactorily by eye. It was our experience that no significant alter-
ation was present near orebod.ies that 	 e not present in the rhyolite 
in many places where solutions had been active, but where there was no 
ore.


•1
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October 3, 1960 


Mr. GLen G. Gentry 
U. 5,. Depart!ftent of the Intatior 
Office of Minerals B1oration ' 	 S 	


' ' 


asttery Stteet	 , 
Sen Francisco 11, California 	 - 


Dear Mr. Gentry:


	


	 Re: Docket No. OM&'6078 (Coppersinc)
Shasta Minerals and ChesUcal Co. 
Ba11a1a Mine • Shasta Co., Calif. 


•	 .,	 ' Contract No. OME23,13 


I made an. interiuz inspection of this project on Oct. 1 and 2, 1960. 1. 
visited the drill. sttes, reviewed the áév 'bole locations in the light" 
of additional geologic data Walker has obtained, went over his geàlogie 
,teps, and. looked at part of the core of the previous drilling.. Walker 
is sending copies of the drill logs to you. 


•	 Walker and bis geologist lnswiler' are napping the drilling areas on 
•


	


	 1" 100' and I" '2OO" for different areasa They are doing an excellent 
job of napping the structure and rock types in the united areas that 
affect drillinS, and are tying this to the broader structures that I 
mapped. Minor structures are so important in precise tocaUon of drill 


•	 holes that it is i*perative that *ipping' be . far enough in s4vance of 
•	 drilling to he used, but this isalow'work at these 'scales. 'The wita 	 '' S 


line drill that they are now using is doing a *uch better and, faster ' 	 S 


job of drilling this raveUy ground because the drill does not have to 
hi put back dowis. over cave, after each pull. Runs of 10 feet a shift	 '	 S 


and 100' per bit have been achieved at tines. Thus drilling nay get 
S


	


	


, ' '
ahead of napping, and..Lf the operators request a. 'recess for this reason,	 S 	


S 


I would recoasnd giving it to then. •'They are, making every €ffort to 
get. the holes in 'th. beat placeá and to *void any waited footage. We 


• •, '	 ', are aU in ejre.men.t on 'the baeic Uthologic' and structural features 
that control ore deposition) although this does not necessarily nean 


•	 •	 that we are tight. 	 ' ,	 ':,	 ., ,	 ' '	 • 


5, .' Drilling to date has shown that the eastern pat of. Area I is not 2, , 
worth addttonal drilling 'as 'itseaa either 'to he east of' 'the ore • •	 " 


•	 , trend at the Aig.1e Station. Gossan, or that we are too low in the section,	 5
and that ore in this area deposited only right at the base of the cap











Budget Bureau No. ,42—R1368 
UNITED STATES	 Approval expires Dec. 31, 1963 


DEPARTMENT OF THE INTERIOR 
OFFICE OF MINERALS EXPLORATION 


APPLICATION FOR FINANCIAL ASSISTANCE IN MINERALS EXPLORATION 


MME Form 40 
Dec. 1958


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


NAME OF APPLICANT (Full legal name and mailing address as they should 
appear on contract if one is executed.) 


Ut LC CI P


APPLICANT DO NOT USE THIS BLOCK 


DOCKET NUMBER


Oi"2,c — O 7 
DATE RECEIVED 


REGION 


DIVISION CODE 


	


__________	 '1• 
BUSINESS ORGANIZATION' LIST CORPORATE OFFIERS OR' PARTNERS HERE, IF 


(Check one)	 ',	 NAME	 ADDRESS


o_o c 
PLICABLE


TITLE 


1C2	 bo c^) 
INDIVIDUAL Lckiii.	 Q 
CORPORATION thTh V,CC 
PART NRSHIP 3,	 ) tor) 
OTHER (Specify) i 'xre	 : 


'"IN'ERALISI FOR WHICH YOU WISH TO EXPLORE 


f'Th :4? 
ESTIMATED COST OF PROJECT 


Ebtf


PROPERTY	 LOCATION 
NAME	 COUNTY	 STATE 


:,J:i CCDJ co2 


EINWHICH,FIRMIS	 '	 '	 '•,	 ,	 ' 


NIZED 


GENERAL INSTRUcTIONS 


Before	 filling' out	 this	 application	 please	 read the OME 
Assistance


should be used' to supplement ' narrative descriptions of the 
Regulations for Obtaining Federal 	 in Financing property	 location and boundaries	 in item 2', existing mine 
'Explorations for Mineral Reserves. (30 CFR Chap. III). 	 To workings and geology in item 3, and the proposed exploration 
assure	 prompt	 action,	 your	 application	 must	 provide	 all work in item 5.	 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 attachment' 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 four copies of this app1ic'ation and all açcom. -' become. the property of the Government and will not be re-
panying papers 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,	 Wàshinton 25,	 D.	 C.,	 or with the nearest OME 
apply to your application, show' the item number on your state- Field Office.	 ,	 , 
n'ient and after it write "not applicable." 	 Maps or sketches ' 


CERTIFICATION 


The undersigned, 'whether as an individual, corporate officer, plete,	 to 'the	 test	 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- ensTh IIrN1"L	 'cflEflIC'	 GOflPAY 


February 25, 1960 
"\	 DATED 


(


______________________________ 
y ( ignature) • '	 '


TITLE


A wilfully false statement or certification to any Department or Agency of the United States Government is a criminal offense. 
U. S. Code, Title 18, Sec. 1001.
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SHASTA Minerals & Chemical COMPANY 


	


(/\¼\	 1406 WALKER BANK B1DG. 	 . 


	


)	


SALT LAKE CITY 1,, UTAH	 ;	 : 
'-J	 F.bru.rr 2$ , 1960 


United States Department of the Interior 
Office of Minerals Exploration 
Washington, DC.


Re: Applic8tiøn for financial *saietnce 
in Minor-als Exploration 


Gentlesen: 


Pup *nt to Public Eaw 8^-701 (72 Stat. 700; 30 U$C 641), we are 
p1nsød .io; eclose the following .docurneits: 


I. Dru. copies of correspondence addressed to the Zione Fir-st 
National Bank and the Continental Bank i ruet Company of 
this city. 


2. True copies of correspondence received from these two 
b*nks, rejecting the requested loan. 


3. Copies of Fore 40, Application for Pinancial, Assistance 


•	
in Minera]. Exploration. 


As you will notà by the appltcstLon *nd th. enclosed letters, the 
co*pany has estimated the coat of exploratory work on its property 
holdings in Shasta County, California, in the satount of approxi-
s*tely $300,000.00. Of this amount one-half! has already been 
•ubscribed to by present stockholders of the coepany who will buy * maximum of $150,000.00 worth of stock of the company. Accordingly, 
in connection with our *pplication with your agency, we wish to 
vspeetfully inform you that as of this writing we are able to 
furnish our portion of the coats of exploration work, as required 
by item I (c) of row' Form 40. 


Concerning the requested list of na*ea and addresses of affiliated 
companies or organizations, this is to inform you that the company 
is not affiliated in any manner, contractually or otherwise, with 
any other coepany. 


Your help in expediting the prooeiàing of thu application w11 be 
greatly appreciated. 	 .	 .
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i4	 (a) 


eacribe in detail and illustrate with maps or ketchei 
all mining or exploration oerattons which you inow have been or 
are being conducted upon the land • Xnelude existing riine wordngs 


The history and extent of prior mining and ex1oration 


activities in the district have been covered by the authors of 


professional aper 285, published in 1956. 'ield work for this 


project was comileted in 1951. 
'ttning operations have continued in the dl strict only 


at the Iron 4ountain mine of Mountain Copper Compcu, situated 


in the southvest part of this district. The ickfl1at' ore 


body of this mine has bcen stripped for opeA*pit mining and is 


mined at the rate of 5)O tons per day. The ore is massive pyrite 


which is crushed at the mine, then ship ped to 3an 'rancisco for 


the manufacture of sulphuric acid • This ore body contains very --	 , 
little copper, zinc, gcld, or silver. 


93 (b) Construction of the West Side road froi the 


western end of 8hasta Dam to the ?rtday .Lowdefl Tunnel of the 


Mammoth 4ine, vhtób was started in 1951. and com1eted in 1956, 
permitted the construction and rehabilitation of access roads 
into the district. With access thus restored, exploration was 


facilitated, and in the su!nor of 1955, a diaiond drill ex 


ploration campaigt was initiated at the hasta sting mao by 
Thasta Copor Uranium Company (predeecessor to shasta £1inora1s 


Cheraical Company, the present applicant) under terms of a







#3	 c	 TJI1 (b) cont 


Defense 4inerals Ex)loration Administration Loan, Contract ME 


3590, XdmrnE 803 . Under terms of this contract, I.,il feet of 


diamond drill core drilling was done in an area north of tb. 


shasta ing mine, aimed at exploring the pro3ected northerly 


tengion of the $hasta ding ore body. Results were disappointing, 


the projected exteAeion was not found. As a result of the ro 
gram, however, it was determined that additional detailed surface 
geological mapping might well dIsclose areas strueturaU f,vor' 


able for the occurrence of lenses of massive sulphide similar in 
size, shape and grade to the sta tng ore body. 


shasta Coper Uranium Coniiny acquired control of 
the Balakiala properties, situated south of the $hasta ing mine 
area, in the spring of 1955. Thi s property contained several 
diamond drill ezploraticn targets, notably the interval between 
the old Balalala mine Workings and the eystone nine,, the north 


and south extensions of the 1arly Bird ore lens, and the south' 
erly projection of the Angle Gtation goesan. 


IM4A contract 4392, Xdm"E 1006 was granted on this 
area, and drilling started in the summer of 1956. In June, 19564 


?hlps Dodge Corporation joined with Shasta Copper Uranium. 


Comrjany which shortly thereafter re morganized itself into the 


present coipany, shasta 1inerais and Chemical Company in a 


joint venture in the district, under the ruDe Shasta*he1p$







3	 ICJMb);Cont. 


Dodge Joint VonturO.	 iUtn on centrct eO2, ZdE 


was carried o in the tall and wjnter of 1956 and through the 


spring, sumnier and fafl of 1957.. The Joint Ventu' ea1oycd. a 
riutaber of geologists:,. under the direction, of . Dr. vans. o, to 


rap in detail the 3urface eolcg of the areae being. drilled. he 


Jotnt Ventu:e also utiltzd the eztensie resourcos, of. the geo 
9hyS&C31 departaont of ho]ps Dodge Corporation in an effort to 


develop a gcophysic31 tool th3t would help, in in.pointtng, 


objectives.	 few boles were drilled to test geophysical 
anoia3i.ei, and two ho1e were drilled to test rxia geological 


targets..
Although a moderate eut of ore was iidtcted in the 


block between the l3alaklala and eystone tne3, the drilling. 
evidence hoted that th ore lens was greatly reduced in size 
in this projection. 


One hole at the arly 23ir4 rine showed northard 
•ectensiOn of this ore lens, but a row of boles thre. hundred 
feet farther north tailed to confirm its further e*teneiofl. 


hirfaco tapping , based on the technics established 
br Dr. ayo, was extended to tim sugar Loaf area. A tiht].y 
folded syncline was indicated by this napping, and ir the fail 
of 1957, a single hole wa drilled to explore this featurf. 
This wa3, çn,esunabiy, on the strike of the fol d ich contains







#3	 (b) Cont 


the Zz'on Mountain ore body, a iitle or so to the southwest. In 


1958, hOl V)odge Cor!,oration, who was in charge of oiertIons 


for the 3otnt Venture, elected to request a year' s deferment in 


the contractual obligations of D 	 iø92 X&I. 1006, w drill, 


instead, two boles tn the 3ugar ioat area, between the hole 
drilled the year before a the Iron iountain mini. These to 
holes were drifled in 1958, Drill resultz3 tailed to show 
either a nnssive eulphide ore body or the existence of any quanEty 
of diase4nated copper ore in this area, and as a reiu1t of this, 


phelps 1odge Corporation withdrew trot the Joint Venture. 
3hasta tncra1e Cheidcal Cozcration resc drilling 


uiier terms of DMiL L092, IdrnI 1oo6 in iune, 1959. The drilling 
rógrm outlined in the contract with some 1ncdific3ttrns, waS 


coip1ted in i!ebruary, 1960. I*iiItng fa1ed to establish 


continuity of t)e riain ore trend between the 1a1ak1a1a aid 
• come 0400uragOUleflt was . found In cre intercepts 


that 1*1icated that the B iáklal* east trend might be conttnuou$. 


The Anglo tation was pro5ected 4th ttue drill 
boles aid the conclusion drawn that the block is, in tact, in 
a landslide, aid that the extension below the Sole of thó 1ide 
would be oe distance to the southwest. 


AdditIonal drilling at the arly 3ird mine proved the 
xtensiOn of the Ore body to and beyond the three hole3 that







#3	 (b) Cont 


had foraeri been coneidered ac iintthg it at the 'north. The 


further pro3ectlon of tide .ro body tn a norther3 dir,ctton is 


a rtiajor objective ot the cwpaig proposed In thia a1ic3tiofl.
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n pagø 7, U. S'. 0. 3. rotesdonal ?aer 285, is a table ioing 
rduction aM gra!e ot ore of the vest Thasta Coerzine 4itriet.. 
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•	 This tabuLation is. probaby co1ete thog 1951. Since that ti, 
Ioutain Copor .hs cotine4 to ciiae asite suiphide ores at the rate of 500 
tons per day. Thi3 ?roduction probabli has the average va1uc ot the flornet 
lUchrioM Co1ex ores. listed above. 3inca 1951, therefore, the preduction has 
been increased by the addition of the i11ion or re thn, otnee by Mountain 
Copper.
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Deicr2be kzwvn ore reserves, giving uantities grades 
and sara4ing methods used. u2ort your statatient with cog4es of 


4yJ p jf,eyaj11be,.	 - 
The 3hasta it mine is the. only property under control 


cf the aplicant that coat. . developed ore. According to Morgan 
Thorias, the superintendent in charge when the mine wt last operated 
there were 2)OO) tone of ore in 'ight when operations ceased. 
Accordiog to U. S. smelting, etintng 4in&ng Co : any maps, the 
total resercs are ltf,C3 tons. Nctinatry	 o 3+) beUev it 


ttfficu1t to ztract mere than lO3,O ta	 the mine. 
eiIinatr 8tates that tho gz'a1e might aeragc 1,9 copper,, .27i 


zinc, o .o3i ounces of goiu and i.O] 
a b3tntial tonn3go of ore i iadicteJ the £alah 


lala rea bt o'e tcc in Q.o ld ,orking a b aond drill 
boles. The Et Trc of tho lalaa .Aroa i etlated to .on 
tam 6,3O tons of or that wilt avcrae 	 coper,	 zinc, 
LO31 ouacoi in gold and l. ounces in giver. The	 Trend is 


stirte t cntoin Li,UO to that 4l1 averae 2.6 cojjpor, 


ino 0.01 ounc of o1d, aid 1.0 otnoo t i1ver. 
The north extension of the Erlr i3ird Lo Xs thus far 


estited to oontain at 1ost X00,0 tcx*	 iU average 2.5 
COPPZ', l.9 ziflV	 in gold and 1.33 ounces ii silvez'. 
This ore bodr hai not iet been 3oltQitod to the north







I.	 XL:LVQ. (a) 


To aid the C reroientatiVe who may oztine the 
root7 state cario ant circ o' poon 	 4U cet hi 


give dtrectiow for reaching the ropertr; and describe access 
jbj34t f oaet	 4, tae 


The O rer ctcttve i'4fl, bo t by !. 3 • lkor, 


;322 3iet rive,	 itorda	 lcie • fl 


¶the	 rorty caa beet be roced bi	 roeeedi	 nrt!t cr 


99 frø?	 4jfl	 Ø tho	 )t3 J)3	 tof Ct	 rcct City 
abint	 jjo,	 tb t	 thc	 turi	 loft, føUctig 


the •ast	 road. The ai i erøed	 thi. z'oa, Mcb is 


fotlowed to a oftt, bt bait a ziile be1oii the da on tho west 


sIfle of the	 cramento £dve; ezhrø the grazeUed couty rc3d takes 


O off to the right. The county road i folloved for tTo cfles, to 


H
the tap t the dividø, where a dirt road takc c	 t the left. 


Tht road I foUoved for five t3il05 to the roerty.. 
e 3re*s deicribed in this appiictton ra onorUy 


accestbte by ccr, except the area a3acert to the 3hata £ing rtn. 


Some	 inø :oring$ are ac	 ible,(or Coid	 e 


at the baeta	 g	 in.e,	 The Eriy Bird mine i	 oon a	 acces 


ibLe	 The Weti 'tiel of the Ba	 ilaia mine i3 open.	 Otbcr4eie, 


vorge	 t	 areas 8escibed are ieceibie. 


The nearest aIitig	 oint is atho g•on	 the	 sta 


• Darn branch of the ottherA Pacifte £ilroad. 	 Thia is the shi4ng 


oTht uéd by *ut*tAtz Copor Coray	 i	 4thin a mile of the 


3oUtherflrat	 int of thø	 roOrty.	 io ubie	 ccez ro3d cects 


tho roert	 to	 the30







H


.


the 9roerty. 
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$ point ts eding, 5lxteen iilcs trora







5. EXPLORATION WORK: (a) 


Describe fully the proposed exploration work giving individual 
footage and sizes of openings for each item of work. Use narrative, maps, 
plane, and sections as necessary. Show location of the proposed work as 
related to geologic 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 
ident1fjabl corner. 


•	 The applicant proposes to do exploration work in six 


•	 areas in the district. Th locations of.thc various areas are shown on 


the following map. For convenience, they are treated separately, under the 


following headings: 


Early Bird Area: Area north of the Early Bird 'Ltne. AREA A 


Balaklala East Area: Area east of the main Balaklala 
mine workings.	 AREA B 


Copper Alps Area: Area between the Balakiala mine and 
the Early Bird mine.	 AREA C 


Boralma Area: Area between the Balakiala mine and 
the Angle Station goasan. 	 AREA D 


Vulcan Area: Area west and north of the Shasta King 
mine.	 AREA E. 


Lawson Butte Area: Area northeast of Sugar Loaf 
and east of Spring Creek.	 AREA F







5, EXPLORATION WORK: (a) 


Several dietr&ct-wide ore controls have been recognized by 


Kinkel, Albers and Hall. (U. S. Gr. S. Professional Paper 285) Briefly 


stated, they are (1) stratigraphic control within the Balaklala rhyolite, 


(2) structural control by folds and foliation, (3) the presence of 


feeder fissures (or other channels) along which the Solutions ascended. 


To these may be added the apparent occurrence of the massive 


sulphide masses in "trends" in a northeasterly direction, 


Several subordinate controls have been suggested. Dr. Evans 


Mayo agrees 4th John Albers (USGS) in the belief that the east-west 


faults may be both pro-ore and post-ore in age, and may represent either 


feeding fissures, or zones where preparation has been good for the 


deposition of the massive sulphide ore bodies. Di'. Mayo also emphasizes 


the presence of fragmental rock horizons in the geological section as 


probably important in localization of favorable ore horizons. 


Drilling done to date indicates another subordinate feature. 


This is the adverse effect of tight synclinal folding. The Hornet ore 


body of the Iron Mountain mine rapidly decreases in size, and finally 


terminates, in a tight sncline. Drilling in the Sugar Loaf area, along 


the axis of a tight syncline, failed to disclose any massive sulphide 


masses, although other geological conditions wore favorable. The large 


Balaklala ore body rapidly decreases in size to the southwest as the 


broad eyncline in which it occurs changes into a tightly folded syncline, 


as shown by the "E", 'D", "C", and "B" rows of drill holes. 


The Early Bird ore body is all at the south end. of the 


mine, where the structure is steep (and possibly tight), but increases







5.	 7 iOL'tP:	 (a), 2 


?aptdly in croeesesctjojsl area to the north as the structure beconea 


more open.


The importance of detailed geological appin as a prereq4eite 


to dtaad drill exploration is obvious. The areas containing the favor 


able elsuent. can be d.t.rmtrsd by such mapping with consequent eaving 


in drilling costs. 


Sons surface mapping and a large amount of diamond drilling 


are suggested in Phase I at the iaarl.y Bird sine (aWA A). Underground 


werk to expose the ore bod.y and to obtain representative samples for 


metallurgical testing is suggested as Phase II. 


Dismand drilling is suggested in the balakials iiet area 


(Aa ) to check results of mapping previously dons. As the structure 


indicated by mapping t8 rather tight, this does not appear to be as 


attractive an area as the early Bird. 


Tb. Copper lpa area (A1UA C) contains an area wher. prior 


mapping indicates a possible . basin. The mapping is incomplete. Phase I 


include, geological mapping of this ares, and Phase II consists of drill. 


tag to be dons if the mapping confinne th5 presence of a basin. 


Geological mapping is suggested as Phase I in the borel'i. 


ares (MU' 3). This ares lies east of the main alak lR ia mine area and 


west of the Angle Station area. The ares lies between twe main Irnrth-


south trends but lies within the eaot.weet trend that appears to have 


been important in localizing the baiskiala and iar1y bird ore bodies. 


Phase II irnuld consist of drilling areas indicated by Phase I. 


The Vulcan area (AEA E) includes a large area west and north 


of the Shasta King ain. It is likely that geological mapping, which is







proposed as Phase I for this area, will disclose one or riore favorable 


areas, which gould then be drilled under 'hase II. This area is favor-


ably situated in the middle of the known district between the Balakiala-


Shasta King mines and the £amubth mine. 


The Lawson Butte area (AaIa F) includes an area that shows 


wide-spread piyritization and alteration, with some heavy gossan. Frag-


mental and tuff horizons are known in the formations that underlie the 


area. Geological mapping, with some bulldozer cuts to improve exposures, 


is planned as Phase I for this area. Phase II consists of drilling areas 


designated by the mapping conducted in Phase I.
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5 A EXPL0RATI0N WORK	 Early Bird Nine, Cont. 


Supervision: 


Phase I:	 4,000.00 


Phase II:	 2,600.00 


Kiscellaneous: 


Car expense: 100 days © 5.00, Phase I 	 500.00 


	


48 days © 5.00, Phase II	 240.00 


Thin-sections: 0.06 x 7,600, Phase I 	 456.00 


Petrographic work: 0.18 x 7,600, Phase I	 1,368.00 


Assaying: 0,08 x 7,600 , Phase I	 608.00 


152. 942.00 
Distribution: 


Phase I:	 94,992.00 


Phase II:	 571950CX) 


1521424X
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[j	 EARLY BIRD AREA 


GEOLOGICAL MAP AND SECTIONS 
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5 13 ____________	 AL?1KIAX A? 


The area ii sholek on the enclosed eystone p. Four ho]as 


are pxoprsed to explore a rather tight nc1ine east of the ain 


a3akl.1s ares. The iset5ter15t airnr warp in taLe qnclins spparent3j 


acted as the control o the ore depoattton in the east a1aklata trend. 


Four holes are prop. ed, as thow on the mp and the attached section. 


Four holes, 400 feet deep each: 1600 f..t Q )9.60/ft.	 ]5,360.00 


2600 f of access roads ( 300/toots	 iao.00 


gjej'j	 srvices 


Surveying, vertical and horizontal controls 	 250.00
e*1jogicl Zopi: 


logging core: 8 dayB;	 228.00 


Inspection trips	 ayss	 228.00 


?roportinn of tine: 	 300.00 


Car expenses 16 days ) 5.00:	 80.00 


Thjn-sctjon: 0. ô x 1600:	 96.00 
?etrographic rk 0 S]S x 1600:	 288.00 


£eaying3 008 x l600	 _____ 


1743.







BALAKLALA EAST AREA 


MAPS AND SECTIONS
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5 C EXPIORATIOW DRK C0?PR ALPS AREA 


S
The area lbs in Section 11, township 33 &rth, ango 6 West. It 


is shown on the 1az'1y Bird map, drawing No. 201.01,32.2, which is enclosed 


in the Early Bird section of this application. The specific area included 


is the block lying between co-ordinates 506,000-508,000 North and 1,856,000-


1,858,000 bast. 


Sketck surface mapping in this area indicates the edstence of a 


structubal basin. enera1 pyritization to the east indicates mineralization. 


Additional detailed Lmpping is required. If such mapping confirms the 


estence of the baein, then a min	 of te 500-foot holes u1d 


be necessary for preliminary exploration. 


_____	 Phase	 Phase II 


Diamond Dri11ig: 


1,500 feet © 9.6O:	 l4,400.00 


150 core boxes 0 1.25:	 187.50 


2,000 feet of drill roads © 30:	 600.00 


Engineering Services: 


Surveying'	 t 144.00	 144,00 


Geological Services: 


Surface mapping: 15 days	 900.00 


Logging core:	 288.00 


Inspection trips to drill: 	 102,00 


Sipervision: 


Proportion of time:	 50.00	 250,00 


Miscellaneous: 


Car expense:	 75.00	 55.00 


Thin-sections: 0.06 x 1500	 90.00







Copper Alps Area 


Phaee I 


J..J,l4.o2


?ha8o II


27O.00


J.20.00 


652







5 D 


he aca 1ic i	 ction 12, ¶i%iin4p 3 £ortb, £agu 6 


The eurface ao1c o beot iocu on the ,000-caio geologic ap tt 


accompanioo Pro >eaeion1 ?aper	 ¶uze I4e Otation gossen jrospect lies 


east of the area, the man a1akla1a mine lieo west, the hauta idug rnine 


lieo to the north. 1be area to be axplop. cont4ns no known mines. The 


area lies bebwocn the rthn nn'th.outh trende, but 1io in the eaQt"itest 


trend that aay have localized the	 4rd anc ia1akla1a mines. 


Co Con iderable geological aapping 411 be required to deterine 


the location c$ eocific dri1lin targets. 1hOU1d euth tarets be 


found, then a iniiuur of three 600-foot holes gould be neceeaar7 Lor 


preUzdnry exploration. 


______


	


	 hase_l	 ________


DilWu 


10O feet C c9.6Ot	 c0.0O 


2000 feet of drill accoes roc4e C 30	 600.00 


10 core boxee C Ql.25 each;	 225.00 


ifl4C!in 4!VCCI


	


$55Q.00
	


250.00 
Qe1ojcal Svi1ce 


rfac mapping: 60 days 


Iing core, 9 days; 


Xne,eotion trips to drill: 


SUVLGiofl: 


Proportion of time for Qix months: 


3ceUeneou 


Car expense:


324.00 


144.Q0 


65.00







.


lsce11&us. cont:
	 Phase I


	
Phase II 


Thin-'sctions:
	 $ 108.00 


Petrographic 'iork;
	 324,00 


Assaying:
	 144.00 


5 D EXPWRATION 'OK BoralluA Area 


TOTAL
	


J5,65o.Oq
	


$20,064.00







ij 
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S
5 ____________ TUA	 A 


H	 The arCs lion £	 t3 O eCUoft3 L, 11 and 12, bimchip 3 


6 e&t. Tio oob i boat cbw n the oloi, Lca1 iap ut aiip-


ofeai©nl Paper 2)5.	 e shasta tng £4n0, iitwted in te 


couthoru part o2 the area, io doeoz'tbed at aeo 338 to 144. he Yulon 


4pj j	 paso 116 un1r the nie of reat verde rospectd. 


The upe' £a1akla1a foiation ha been 1rel tripcd fz'rz the 


area by oz'oion. oth the 1&d1a and haota £in ore horizonø should 


occur in the azoa. 


£t 1eat iinety days of detailed api would be required to 


cover the area with reanab1e detail. It will be necessary to re-bui1d 


a bridge ax rehabilit,ito thre ailes of access road for this work. 


i
:1


	


	 The roa is very large, and its location in the center of the


diotrict i favoablc. t to likely that detailed iiappin will Ltc3ose 


o,cora1 baojn 3W)turOQ.	 minimum of six óOO.'toot holes would be 


i*'*t1 to do the prc1Mnairy ep1or&?tion work.


3b&oe 


inon4 rilhi 


fcot of dri1Uw U (9.60s	 )34,56O.QO 


6,0W) feet at drill roads 2) 300:
	


1,800.00 


%0 core bWO$ ) 1.25:	 450.00 


inEriflr eviçp


t 720.00 


iia1 Ce ices: 


S4rtace majpinij: 93 dayo 	 _______


ehabilitate access roads, build bridge: _____







$	 _____________	 1u1oazi Lzea, cont. 


•	 ____ _____ 


of	 I,5O.0 


3,600 x 0.06	 21.00 


3,600 x 0.V	 64.00 
3,00 0.O	 _____	 ________ 


T0TLL	 C____ ____







5 P ______________ 


he ares hoe in Sections 23 ar 24, wi1ip s3 zth, au 


6 teet. The cfoe geolor is 1n cii the 2,0' eale	 that	 $ee 


Protecionai Ptper 235, The area is detiorihed, in part, on pjø 131 of 


the Protesional Paper, under the na	 in copper Prospectt?. 


The widespread xyritization and alteration, the 1*own preenc• 


of tuft aM fraenta1 rock horizons in the a1ak1a1a aeriet aro, and the 


location on the oasternnoet trend, zxiake this an attrictive ares. 


Detailed co1oica1 ork is required prior to drilling. A 


minirmmi of øi holes, with a 500.foot averas depth, uld be required 


for initial .x!,loration drtlling. 


______	 _______	 a 


p 1aøn8 DrtlUnp: 


3,000 feot 0 9.00: 


300 core bxee U i.25;	 375.00


2,000 feet, of drill roads U 30s 


ineejng ervtces: 


urveyin:	 500.00	 s 1,036.00


0eoiic4 vi&e 


urfacs mappin, 40 cis;	 2,400.00 


Iojing core;	 540.00 


Xn$pection of drilhin	 600.00


p,vision 


roortion of thEe: 	 80.00	 900.00 


Car expense:	 230.00	 5.00 


Thi"eection;	 2]fL00







ase_I


Q


H	 5	 ww	 Lxozz i-utte 4rea 
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6. EXPERIENCE 


- State your operating experience and background to conduct 
this exploration work and also that of the person who will supervise 
the work.


Shasta Minerals and Chemical Company (and its predecessor, 


Shasta Copper and Uranium Company) has been engaged in mining since 1954. 


The organizer and president of the company, K. L. Stoker, has been in 


the mining business for twenty-five years. 


Shasta Minerals and Chemical Company intends to employ the 


services ' of Walker Engineering Corporation in the direction of the 


program. The work will be done under the immediate supervision of 


W. J0 Walker, an. engineer and geologist of twenty-two years experience. 


Mr. Walker has been in charge of the programs previously completed in 


the district, DMEA 3590 (Shasta King mine), D4Ek 4092 (Balakiala mine), 


and the program for the Shasta-Phelps Dodge Joint Venture. 


Additional geological services will be furnished by Walker 


Engineering Corporation. Engineering services will be supplied by one 


of the professional engineering organizations available in Bedding.


.







the s*siaptton that one ttit*isastton will be pNsnd 


aM ajawd for cash fttt7 f.t of hole drilled, aM that 


secbcectton	 1l coot	 OO to pv**re, then Us cost d 


aaktn sestions will st to 6 per toot of hol* drilled. 


it t	 hrs is rsq4rsd to 11a175* each sectioa, then the 


cstof*ssiydsi4Ub.9.00ptr .scdon,or3$tpsz'toot. 


41aw $c per foot of hole drilled as otsl cost of sua$ng. 


AUw %W p., day of use as total ur .xpse... 


O
Geologists aM helpers ttg*nd at ass aM ass halt Ue the 


salsr rate, a,prOxlsat*l7 C150 per nnth.	 U perconnat w4i 


be employed by talker agtns.r1sg (orporatba.	 h. rate chsgad 


will be based o* settial days worked. The charj. will Include 
• all items of ea	 •	 in sonneotton with ssb employees, ax*sp 


car expense. 


*nsisg '411 be harged for as billed. C.. £p.Mix r. 


snd*nt contractor. Qhe 4pØn4a 


• Zspsisit contractor,	 tentative bids to isport estizato, 


but the estisat is in asoard with prissnt inl*astry sz*riencs.
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_____ 94.992.O 


L	 *.s


____ ,69.oG 16,O6,G 


____ 5,450.00 2064.00 


vuuw: ai'., ____ $,Z.OG 40,flO.00 


H Wfl	 't


444?A 


4oM ritiis $e,32O•O0 95.04G.Q0 


A$$*s	 &de to rLU $itus ?,e.o.00 3,96G.0O 


5,004.0 ,,0,O.00 


7,850.00 5,250.00 


UVIM	 *, &4tt	 *iW, $Ubis 10V18 51,150.00 


1t.e.flrn*o*s1 aors bo*, te.s 950a00 


*rts.. Geological 1:,70.00 


jIs.11ae geological .xpt*ss, log4og, .tc..s 6,216. 2,944.U0 


U*3.rgrow gcoloØul .xp.aus 1,100.00 


C*	 j;s 1,605.00 545.00 


lt as Tht* rn eotie*s,	 t,ogxsphi Work, at,. 2,208.U0 2,520.00 


TOTAL,	 I1$) I	 11* __________ 


ü..	 ,	 ..J1L . -	 -i







8i1 tet •o 4*	 rUJ• *... cpti4 I* tk 190
$tt*4 .**t S ,ti3.9O. tø i c3adi 4 it,iiri 


or 4*aM*t It 411*4 4I4 t* 9.3C:	 fj QØj:	 i; 


Ot'r . $ti€hI4 to this *pø**	 Us 
tbe o*raCL rU21 costs. 1ts	 ss be. tr*i*$ .* 


dntis3 *ds by ts oo,tyasta. 


.me	 Ic	 tr'. b*biø	 *• t.
44ZUw sd 2ii4 pit*ø**. 


abor aonss 4Z , t t**c.*t of ,.ri: . .... h1* i%* 
be i*oresHd ** tbe £Utt 7 *e *C0*ct4 t	 1t* gGLøn 
1V*E* ss1e iti thic ares. Tho i*cre*se tU ei*ssat t	 ot tho L*bor 
celL, or	 cc the *o*tr*atst 4rUUu ooct, e* wrn aios the 
*ct to	 t. 


i* %*., Of .)P XL	 t$, t	 , 4	 : . 
the psz,y pd4	 of the co*rautus1 cost t 	 the w	 J14	 :ft thi.. U.Ti* .*. OIt	 . 


,th th. i:re*i.c cs'	 .iØi. . . 4th the .. c : 
øs1*, it the t* A) s4ta Ls use, the cpst wiU, Ln 
Suture, * r	 t the c t4u cost, bUe the Omsnt WiU 


ess ponto cre .P404 'to	 the tàC that * 
2n the wtth .ps4e*e. e24 be .stsbU*.. tiars drUUmj 


4U cost *ct *,$j p toot.,. dstrjut.4 ci. to'.. 


ors	 (s44s 1 . tc* .%	 i 


4tce24 to t,.:	 j are *tters cot'*t.'. . tøn:ati*i. bids 
froi . . C3into* Lr'j12jz o*ps ss	 .y	 tpiu. 


* these bids, the trW4j done in 199 *i*14 hsve coat 9.Ø er 
tost U (eUntock had driU*4 %hs hoiss sni J4 sr toot U Jo bad 
•4U.4


h.' t. of 9..69 per f	 4 •	 $*e:	 :	 e4 'L' . the 
cat *are to


.







MISCELLANEOUS


fiNE 


SET UP 


CEMENT 


TR.4TION 


THER 


TAXES-INS-- VAC 


TRAVEL To AND FROM DRILL SITE 


REPAIR ANt) AlA INrevA WC( 


RENTALS 


SUPPLIES


ANALYSIS OF DRILLING COSTS 


AND PERFORMANCE DATA FOR 1959 







COMPARISON OF PRESENT AND FUTURE 
PAYMENT DISTRIBUTION 


Based on present allowed price of 712 per foot


. 


PAYMENT ENTIRELY BY 
SHASTA MINERAL B 


CHEMICAL CO. 


/9.4% 


	


PAYMENT BY SHASTA	 PAYMENT 8YGOVERNMENT	 PAYMENT. DISTRIBUTION UNDER 
UNDER CONTRACT OM^4 4092 UNDER CONTRACT OMEA 4092. PRESENT DRILLING CONTRACT 


.40.8%	 .	 40.8%


'YMENT (Hr/RELY BY /INCRE>
SHASTA MINERAL B / 6 % 


/	 CHEMIC4L CO.	 /	 \ 
245% 


ROJETED PAYMENT DISTRIBUTION 	


(	
ENT BTA'AYMBYGOVERNMEN AFTER ANTICIPATED INCREASE IN DRILLING	 PAVU 
ON TRACT OMEA ER CONTRACT DM(A 4092 


UNION WAGE SCALE 
COST CAUSED BY COMPLIANCE WITH	 NOER C	 4092 ND	


) 


KS
	


.







w. hive *ct yet r.e.is4 s b&4 .sti**t. .r the prepos.4 driU1rig tro* oy1es 
8rethers 2rt11tni Co*peny, bnt is they 414 thI drUling ta the 1959 aesson, s 
are .*doaing s ee of the t.ntsttve bid sut*ttted % 1oyi.. frothsrs for the 
1959 dril2ing. We hem bees thforaed thet cacti iit)1 be txsrsseed 4.$ by 


,hNt aPttZ ,fIs wi . on 1o * *Jat&rz sJ	 dFgO	 -. 


5, 1959 


shuts. Minerals Chedcd. Co 
612 . 00y 414*g 
a.it z.. Cit:, Utah 


ir, . 4. s1:rhas.asked.forbi4*OyO1Wb*h*lffOr4rUU 
ap.xisIt.iy 5,000 feet on yeurni.pe$7	 ltddtnj, (4itor*ta.. 


r 4. Pet. CAiOleX' &tsr *s. 54%IpOOtLO* of tlt Wk, $*$ **Id 
thet ws r' . t th* tottowi. ^C*! to? 7QP COMj4er*tto*I 


1. ioautaati.* .a4 d.biitiettoo .-. t0Q.00 for *ch UrtU rot. 


2.	 &riUing ratees. 
•	 (a)	 Overburden' i4.50 p.r toot 


(b)	 040C) feet 
0,500 toot 7.0 50	 G toet 0.60	 9.0 


•	 ).	 ii**io, ,ttreuixd,	 XLberd,f0r*1S0Q*$* 


Ato	 . 
8ZtoN 2.50 


• 	


. 	 4•	 00ti5, if P*qd	 , 4U be . eherged for a$ foUovss. 


•	 AX	 .	 •. 4.L.90p.rfoot 
• 	 . 	


. 	 .


.•.. •2.30p.r toot 
• 	 . 2.70 per toot 


pSP Soot 


• 	


. 5, .	 tan4by turn. tsr 0*It$	 er 4.1171 ordered y 
C p.	 the


W have *U the necessary ltcensoo to	 tn California. Ale. 
will tr*t*h all worknen'a onponoatia* itt inatu'uos ac r.q$r.d. 


..	 Thirnnk,7Oz tor aalhtog on us. If we ar the auc*.sstUl b144r, w 
fl ham close sup.reisien f the rk by Hr. Che.4o? f. our ser..nto office. 


• •


• Vjtriy yours 


e/4 P. A. Park, Aentetant 1(azigsps,
iril1in* 4vtston 







I
S	 DIAMOND DRILL COMPANY 


I,	 .HLI AND IUPUI$.DIAMOND SIT' 


PHONE YE *3$Sø,	 POSY DPIOE lOX 6 
W. 415 IND AVENUE 


•	 SPOKANE 10. WASH. 


February 17, 1960 


Shasta Minerals & Chcnical Company 
l4056 Walker Bank Bldg. 
Salt Lake City, Utah 


Attention: }r. K. L. Stoker, l'rcsident 


Centlemen: 


c wich to furnish our quotation for diamond drilling on your property in 
Shasta County, California. It is understood that the drilling will consist 
of l0,00 feet in holes to an average depth of about 400 fact. 


c propose to furnish personnel, t;o truck zuntcd diaind core drills, 
drill pur.po, supply pumps, rods, caaing, core barrels, diamond bitc and 
shells and all necessary accessories except core bo:es, sariple containers, 
water pipe laid to each site, roads and ozcd drill sites which are to be 
furnished by coiipaiy, for the following prices per foot: 


4'j" rotary bit drilling and placin3 casing thru 
soil and decoripoced rock	 $ 0.50 per foot 


Cure uri1liu	 0'	 iO'	 U.3S per foot 


DX Core Drilling	 0' - 250'	 7.05 per foot 


DX Core Drilling	 250'	 500'	 8.35 per foot 


AX Core DrillLnf	 250'	 500'	 7.05 per foot 


CC Plug Bit Drilling	 6.50 per foot 


FX Plug Bit Drilling	 5.05 per foot 


AX Plug Bit Drilling	 5,00 per foot 


.







shasta Minerals	 Chemical Co. 
salt Lake City, Utah


February 17, 1960 
L'age .2-


Contractor areec to abilizc and deuxbilize equipment from and to Spo!:anc 
for the luiip sum of $1500.00 per machine, or if practicable to rbi1ize 
t:Q machines at one time, for the luL.q) sum of $2650.00. 


In the cvcnt loose or caving material, Water Courses or any conditions are 
encountered which tend to make drilling impractical Without the use of 
casing or cement the following charge will be made: 


1EA}1IiG	 AX to DX	 $6.00 per foot 
DX to C	 $4.25 per foot 
kX to 3'f (iX Caning)	 $4.75 per foot 


Cerient	 AX size	 $4.00 per foot 
X Size	 $4.25 per foot 


NX Size	 $4.50 pe foot 


In the event of delays not attributable to fault of contractor or break-
down of his equipment, contractor shall expect to be reimbursed for his 
continuing costs at the rate of $10.00 per hour. 


Contractor shall c:pcct to be reimbursed at actual coat for casing left in 
holes at mining company's request and at 50 of actual cost for casing lost 
throuh normal drilling operations. 


In the event operator desires to deflect holea contractor would expect to be 
reimbursed at the rate of $12.00 per hour for time spent in setting deu 
flection wedges and deflecting hole, plus the actual cost of th. wedges. 
Footage prices will apply as soon as deflection is attained. 


Ac i& customary in the industry, we would expect to enter into an escrow 
agreement which will assure contractor of funds sufftci.nt to meet invoices 
upon your company's approval. 


Our employees iil1 be covered by orknan'c Compensation to comply with the 
StAte Act mnd the job will b rover1 by ptihlie lihi1itv i1,IrAne in t1e 
aL.)Unt& of $100,000.00 and $300,000.00 and property dainaie in the anunt of 
$100,000.00. 


Ue wish to thank you for the opportunity of cu.iitting this proposal and 
assure you of our full cooperation.


Very truly yours, 


IL S. MCCLIN'LVC	 HPANY 


Philip H. irwin 


•
cc - }fr. W. J. Walker







.


.Joy Nt4%N1 A*VtltIN(1 ('oMpiNy 
AI0 


W'1S i A'4 øIIPY, IM*PA3A 


Pebrury 19, 1960
s 


0 t.	 £11 


W eJ* w a* .'a 


Sha2ta Minerals & Chemical Company 
]Ji05 4alkor Bank Building 
a1t Lake City, Utah 


Gentlonu: 


On request of Mr. W. J • Walkor of tho Walker ngineering Corporation, ztodding, 
Ca1iiornt, w set forth belos pricee and conditions covering approximately 
10,01)0 feet oX diamotKl core drillthij which you are planning to do during the 
poricd Juno 1, 1960 to December 1, l9) under an 0. 14. E. contract. Wo under-s 
ctarid that the location of the proposod site is located sovon ti10 from Shacta 
Dart, CaUforata. 


otary Rock hit Drilling in soil and d000!rlpored 
rock - t 1/2"	 ( $6.00 per ft. 


Coring From 0 to tiOO ft. 


!lug diamond coring - Provided rock 
will lend iseLf econotnically to 3uch 
method 


Roaming for NI Casing
Roar ing for IlL Casing 


arttn for AX Cng 


Cementing of drill holes, if zcessary 


Acid t3urveya of th'iU holes 


Doflecting of drill holes 


Delays on your part


NI	 AX 


$9.50 ft.	 9.O0 ft.	 8.75 ft. 


$8.00 ft. $7.50 ft. $7.25 ft. 


$s.00 ft. 
I.75 ft. 
4.5O ft. 


100 hr.. 


L3l5.O0 hr. 


$1S.00 hr. plus cost of wedge 


12.00 nr, 


.







if;
JEW MAZfl'FAC?VIN6 (oxwiy 


To 


.,


Qporatorto furuish: 


ACCeSS roads to drill hole locations 
Drilling stud 
Core boxes 


tor pipeline and th!t1 let ion of same 


Contractor to Arnijh: 


Water purrq,ing equipnnt 


The abovi are tenttivo rricee and conditioze subject to revision upon xardna-
tioti of the proroeod drill ite and local oonditio s. We understaz that at 
this ti1, you only require tentrtie prices so that you can apply for an O.M.. 


•	 loan. A and when the loan ii granted, you ill then call for firm bias. 


We will furnish for this proped rilling one of our Joy 22-lW truck mourttud 
• gacoitne driven core drills oop3.eto with operating oouipment and will conduct 


thc itrilling ojeratione on the bwiis of tw 8-hour eifts par day and ix days 
per week. 


.e will apprecite sufficient advance notice so that an inzpectix of tho property 


•	 can be made after the loan is erantod. 


c appreciate this opportunity of quoting on your requircvents, and hope that 
we can be of service to you in connection with thi particular drilling project. 


V


!ours very truly, 


JO! MJFACT1Jt1tNG COMPANT 


f. J. I'ilar1ci, ?4ana'r 
Contract Drill Division 


4JP/et 


cc: Mr. .J. Walker 
4alker Engineering Corp. 
SoxBS7 
}tedding, Calif. 


.







FFICE OF MINERALS EXPLORATION 


REVISION OF APPLICATION FOR LOAN 


Sha8ta i4inerale & Chemical Coizlpar)y 


1406 Walker Bank Building 


Salt Lake City, Utah
	


EXTRA COPY 
O.M.E 


yl9. l
	 RECEIVED AY 27 1960 


Prepared by: Walker Engineering Corp 
Box 857 Redding, Calif. 


Docket No, ONE-6078







1.


OME-6078	 Revision: 


Introduction: 


Several meetings have been held between members of the 0MB field 


team and the applicant's representative to discuss the application for a loan. 


Discussions of exploration possibilities for specific areas have been held, on 


the ground, with Arthur Kinkel and John Albers, the authors (with Wayne kiali) 


of the U S G S Professional Paper that describes the district. 


The applicant has agreed to revise the lãan application to exclude 


areas that may possibly be construed as developuent targets and to-texclude from 


the application such expenditures for detailed geological work as are not directly 


connected with the exploration program. 


As a result of the discussions with Mr. Albers and Mr. Kinkel, three 


areas that combine all of the known geologically favorable conditions and that 


include the additional geological conditions that are believed to be favorable, 


have been selected as exploration targets. None of the areas has previously been 


explored and none is adjacent to any former mine. 


The revision will apply to çtion 2 - Aplicant' 8 Rights in Land, 


Section 5 - Exploration Work_, and Section 7 - Estinate of Co. 


2. APPLICANT'S RIGHTS IN LAND (a) 


Since the application for a loan was filed, Shasta Minerals and 


Chemical Company has acquired additional property in the disirict, through 


execution of a lease agreement covering the following described properties: 


Parcel 1: Barrasca Placer Claim, situated in Section 22, T 33 N, 


R 6 W, patented 9-19-03, and recorded in Book 7 of P4ents, page 373, Shasta• 


County Records, and embracing the following described land: W of NE, 


SE of NE; S of NE of NE; NW of NE of NE: SE of SE of NW.







2	 Applicant ' s Rights in Land. cont. 


Parcel 2: SE of Section 22, T 33 N, R 6 W, patent for which is 


recorddd in Book 6 of Patents, page 143, Shasta County Records. 


Parcel 3: The following patented mining claims, Survey 5419, patented 


1-17-23, recorded in Book 2 of Official Records, page 333, and embracing Platonia, 


Patagonia, Ansonia No. 2, Chalcosa No. 1, Northern, Corona, Rouinania, Mongolia, 


California, Latonia, Chalcosa No. 2, Fraction, Combination, Cuprite, Columbia, 


American and Chelsea, in Sections 14, 15 and 23, T 33 N, R 6 1. 


Parcel 4: The following patented mining claims, Survey 5436, patented 


11-16-22, recorded in Book 2 of Offical ecords, page 318, and embracing Southern, 


Red Hill, Eastern, Central and Black, all located in Section 23, T 33 N, R 6 W. 


Parcel 1: The following patented mining claims, Survey 5482, patented 


2-24-25, and recorded in Book 2 of Offical Records, page 322, and embracing Eva, 


•:	 Jessie, Six Point, Carrie Alice and Diamond Fraction, in Sections 14 and 23, T 33 N, 


R6W4


Parcel 6: The following patented mining claims, Survey 5441, patented 


5-9-22 and recorded in Book 2 of Offical k ecords, page 327, and embracing Lone 


Hand, Little Daisy, Oak, Ivy, Omega, Queen Copper No. 2, Gold Dollar, Great Nellie 


and Glory, located in Sections 13 arid 24, T 33 N,R 6. 


Parcel 1: The following patented mining claijn, Survey 5442, patented 


3-1-23 and recorded in Book 2 of Official Records, page 314, and embracing Last 
I	


Piece, Milo Fraction, Triangle and Carli&e, located in Section 13, T 33 N, R 6 W. 


Revision:


The application provided that all of the property owned or controlled 


by the applicant would be subject to Government royalty and liens. Shasta 


oMinerals and Chemical Company does not have a subordination agreement with the 


owners of the properties described above.	 These properties, under present


conditions, would not be subject to Government royalty and liens. 







3.	 2 pplicant's Rights in land 1 cont. 


In view of the greatly restricted areas proposed for exploration, it 


is desirable to subordinate only that part of the property covering the areas 


to be explored. 


Area 1 and Area 2 (subsequently defined and described in Section 5) 


are eovvred by the following patented mining claims: 


Parcel 1: Part of the McKinley group, Survey 4144, patented 7-28-05, 


and recorded in Book 9 of Patents, page 456, as follows: McKenzie, McKinley, 


Ruby, Garnet, Iron (p, Pony, Cold Spring, and Coploy. 


Parcel 2: Part of the Blenheim group, Survey 4145, patented 4-3-05, 


recorded in Book 9 of Patents, page 298, as follows Bryan, Alto, and Blame. 


Parcel 3: Part of the Balakiala group, Survey 3446, patented 5-18-01, 


recorded in Book 7 of Patents, page 107, as follows: Fortune, El Monte and Balaklala. 


Parcelj Good Medicine claim, Survey 4226, patented 4-19-05, recorded 


in Book 9 of Patents, page 322. 


The above described claims are shown on the property map on page 4, 


which also shows the locations of the drill holes in the two areas. 


Jf4xamination of the property map shows a strip of open ground lying 


just northeast of Area 1. This strip has been withdrawn fron mineral entry as 


a power site withdrawal. The applicant is investigating th best procedure to 


be followed in acquiring this property, either on a lease basis or by location 


after it. has been restored to the Public Domain, 


All of t he properties described in Area 1 and Area 2, above, are 


subject to the lien described under DMEA 4092, In-E 1006, in the application. 


Area 3 lies in the west- central part of Section 24 and in the east-


central part of Section 23, T 33 N, R 6 W, as shown on the property map on page 


5, which also shows the locati9ns of the proposed holes. The area is
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• 2,	 licant's Rights in Land. cont. 


covered by the following unpatented and patented mining claims: 


Part of the Gap group of unpatented mining claims, 
• location notices for which are recorded in Book 498, pages 266, 268, 270, 


272, 276, and 278, as foUors: 	 Gap No. 1,	 Gap No. 2,	 Gap No. 3,	 Gap No, 4, 


Gap No. 6, and Gap No. 7. 


Parcel 6:	 Part of the Lawson Butte group, Survey 3937, patented 
9 .0&.06, recorded in Volume 11 of Patents, pages 79-81, as follows: Interview, 


Robin, Mascot, Marlin, Montana, Columbia, Sheep Spring, !1999, and Colorado. 


None of the claims included in Parcel 5 aiiid Parcel 6 arc subject 


• • to any liens.


5•	 EXPIRATION WRK	 (a) 


• Revision: 


0 The work proposed under Section 5 of the application is not included 


in this revision,	 kstead of the areas proposed in the application, areas 


1, 2 and 3 are proposed. 


Area 1:	 Area I lies in the southwest quarter of Section 7, 


T 33 N, R 5 W, as shown on the geological map on page 7. 


Area 2:	 Area 2 is immediately adjacent to Area 1, lying in the 


southeast quarter of Section 12, T . 33 ?, R 6 W, as shown on the geological map 


• onpage7.


A'ea 3:	 Area 3 lies in the west-central part of Section 24 and 


the east-central part of Section 23, T 33 N, R 6 ii, as shown on the geological 


map on page 8. 


As the areas proposed in this revision are not adjacent to known 


mines, the evaluation of geological controls as a guide to ore is critical. 


In discussing the areas with Mr. Kinkel and Mr. Albers, it is emphaeied that 


the larger ore bodies of the district occur on the northern side of
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S.:	 . exploration Work (a). cont. 


E.uNE striking, northward dipping faults. Mr. Alber' a mapping in the French 


Gulch quadrangle to the west indicates the importance of faulting of this 


type as an ore control and it seems reasonable to use his experience in this 


area to emphasize the importance of similarly striking and dipping faults in 


the 1Yest Shasta CopperZinc District. For this reason, areas have been 


selected that combine other known geological favorable conditions with prox 


imity to pre'.'mnineral easterly striking faults. 


i'r, Albers has made the interesting oggestion that conditions for 


ore deposition may have been particulnrly good where the favorable rock types 


are dipping toward the presumed feeder faults. 


The areas considered, therefore, combine the knoin favorable featnee 


for ore localization, namely, existence of the favorable rock types in the 


middle Balakiala 2ormation, cover of upper Balaklala rhyolite (although of 


sufficient thinness that drilling depths will not be excessive), broad 


basin shaped structures adjacent to an easterly striking fault, and widespread 


alteration that is believed related to metallization. 


As the average width of ore bodies mined in the district is about 


one hundred and fifty feet, a pattern has been selected, that will reduce the 


hazard of missing objectives of this size. Th holes have been laid out on 


parallel lines 300 feet apart, with the holes on 300 foot centers, with the 


holes in one row staggered to be opposite the gaps in the other row. Tw rows 


of holes have been laid out for each area. The locations of the proposed holes 


are shown on both the property and geological maps. 


The applicant proposes to do detailed geological mapping in the 


areas being explored. This work, coupled with logging of drill cores as 


the holes are drilled, will probably result in considerable modification of 


the location of the holes and may also substantially modify the shape of the
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5. Exploration Work (a).cont. 


S drill pattern. The applicant proposes that final location of individual 


drill holes, within the areas, be subject to mutual approval of the CME 


represntative and the applicant's engineer. It is believed desirable 


to keep the program as flexible as possible. 


Area 1 lies on the north side of an easterly striking northward 


dipping fault. The area is bounded on the wet by a northerly striking 


•


	


	 easterly dipping fault, so that the block is in the naging11 of two 


pre-mineral faults. Alteration has been intense in the block and the 
•


	


	
former presewe of considerabe pyrito as stringers and veinlets is 


evidenced by gossan. 


The average depth to the ore horizon just below the upper Balak-


lala rhyolite is estimated to be 450 feet, so that a total of 5,50 feet 


•


	


	
of drilling will be required to complete the program proposed for this 


area,


Area 2 is suggested as an alternate to Area 1, and work is not 


proposed in.this area unless results of initial drilling in Area 1 indicate. 


• that the geological inferences upon which the program are based are incorrect. 


Area 2 lies west of the northerly striking fault that foiias the west boundary 


of Area 1, but is otherwise similqr. In the event that initial drilling in 
• •	 Area 1 is disapointing, then it is proposed to divert the remaining drilling 


•	 funds to Area 2. Holes in Area 2 would have an average depth of about 550 feet. 


Area 3 lies on the north side of an easterly striking northerly 


dipping fault. Alteration haa been intense in the block. The cover of upper 


Balakiala rhyolite is thin in this area and it is likely that the average depth 


•	 of holes to be drilled will be about 350 feet. Thirteen holes are proposed 


5 • j	 so that 4,500 feet of drilling would be required. However, the canyon of
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	 5. xploration Work4 cont.


Spring Creek, which lies just west of the area, permits detailed mapping 


and determination of the detailed stratigraphic column in this area, and it 


should b3 possible to use this information as a control on the depth of drilling. 


• ; •	 Costs:	 Area 1. 


Diamond Drilling: 


5,850 feet @ $9.60 per foot:	 $56,160.00 
8,400 foot of drill roads & sites © lOç;	 840.00 
585 core boxes @ $1.00: 	 585.00 


Engineering Expense: 


Vertical and horizontal control:	 600,00


Geo1ojjcal Expense: 


Logging core: One day per hole: 	 468.00 
Drill inspection and direct supervision: 	 1,440.00 


Supervision: 


Six mnths 4 days per month: 	 2,400.00 


•	 ieceUaneous 


Car oxponsc, six rnontho basis:


	


	 _j27,20


$22O.2O 


Note: The time for completion of the program in this area is 0 •	 estimated to be six months. 


Area 2. 


No separate cost estimate will be submitted for Area 2. n the event 
th that rk is terminated in Area 1 and activities transferred to 


Area 2, then the preparatory expense will be for the account of 
the applicant,


Area. 


Diamond Drilling: 


4,550 feet © $9.60 per foot: 	 $43,680.00 
HI	 6,00o feet of drill roads and sites ® l0:	 600.00 


455 core boxes © $1.00:	 455.00 


•	 4AUW5 i 


L:• • •


	 Vex$ical and horizontal control: 	 500.00
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5. Exploration Wok cont, 


GeoloRjcal Expense: 


Logging core:	 360.00 
Drill inspection and direct aupei'vision:	 1,000.00 


Supervision: 
Four months © 4 days per month: 	 1,600.00 


Miscellaneous: 


Car expense, four months basis:


	


	 - 484.80 


L,&67918o 


Total Costa: 


Area 1 and 2:
	


63, 220,20 
Area 3:	 48679.80 


7. ESTIMATE OF COSTS 


Revision:


Costs of preparing roads and drill sites have been changed from 


30 per foot to l0 per foot because of the ease of access of the areas 


being considered. 


Costs of core boxes have been estimated at l.00 each instead of 


1.25.


Items difficult to estimate, such as assaying charges, have been 


omitted1


Other items are based on cost estimates submitted 'with the original 


application.


COMPLETION DATE: 


If a contract is approved and executed prior to August 1, 1960, 


so that we have the advantage of three months of the current drilling season, 


then both areas can be drilled and the project completed prior to ecember 1, 


1961.
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Distrtct. Moat of th. IaIak1*1a nd Early bird areas bay. bee* *spp.d, 


*nd a beginning %*e been aiade on the geo1ogJc s'apping of the isr'ge 


Sugar1of' Ares. 
Rern*1ts to date euggest that *tajor or. boiUee occtw Jn a 


broad, noz'theut'trending beit (see trend *kmtch ) , *nd are located 
near nearl7 e*et .! We$t, tranverse faults, or folds. Loc*1 studies 
further suggest that inteiaecting syncUnes localize the larger ore 
bodies, M suggested by Minstz'y and Jarrell. These intersection 
areas appe*x1 to have been basins that received atich vølc*nic detritus, 
some at it water laid. Ore type sineralLz*tion sesas to hare favored 
these fr*gaental rocks, and poasib3y it selected those frag.ental 
rocks that wer derived fros porphyritic rhiolits. Pyritizstion of 
the rocks is, in general, indicative, but it is not a specific indi 


cator oE ore. Gossan is *o*ewhat i*ore valusbie in this r.g&rd. $u*xn 
ari*ing, the geological guides to ore appear to be: 


(1) Occurrence reasonably near the northeast axis 0? the miners] 
belt 


(2) Occurrence on or near the nearly eastwest transverse struc. 
tuz'.$ (such a. the Balakiala fault) 


(3) Occurrence in bsstn'4ike structures on inters*cting syncline* 


(4) resence of much volcanic debris in the sla1clala *ection, 
sons of it pvefarably water4,id 


S	 (5) Presence at *edivat phenocryst rhrolite porpbyrT afld its debris 
in the fl*laklsis section 


(6) ossan







—'2 
(1) P*'ttization (not 'vry speetfic) 


. :• . •
	 • .	


As a reuit of th . 'geologie ztappixig, . good corr.Xatjozt ha. 
been achisVd betwee* surface .ology ancL drill core geology. Excepw 
Uons to this statement appear in the Early Btrd A secUon, and say 
1dicate a faulty interpretation of structure. 


flia*ond drill data and seuure4 cliff sectiofla will, help to 
reveal Bslakiala stratigrapby, bt it is thought that the *uccesion 
varies too %ucb fros place to place to allow very accurate covreIation, 
l'he upper unit, where present, is very definite, but it is suggested 
that the lower and siddle units be eerged. 


At present it seess as though exploration work in the Sugar. 
loaf area should be given highest priority. It is recosmended that 
DMEA drilling in the alakIala'Xeystane area be finished, although the 
positions of certain holes to be drilled should be changed to cover 


geophysics]. snossUes. One possible additional, hole is suggested to 


explore heneath the capping porphyry, if additieal geologic intoraa 


tin appears to support it. 


The Ear'l]r Bird Area is not recosmended as a place to explore 


for large new ore tonnage. 


Geologic sapping should be pushed as rapidLy as possible over 


the holdings of the Joint Venture; keeping in sind priority for the 


Sugarlos? area. The resulting inforsation will be very ii*portant in 
the selection of drilling targets. 


ODJCOU 


________ The iest Shs*ta Copper Zinc district is situated in the 


foothills of the Klasnath Mountius sos. 12 *iles northwest of Redding, 
California, and west at Shasta Reservoir. The district which trends 
northeast*outhwe*t (see trend sketch), is about 9 sties long front the







iron Mountain *tne on the southwest to th Sutro and oUnsky sth* 


.	 on the nortb.*at, *nd ham a *axi*t* widtb ol about 2 *iZea. 


The history of the diatrict h** been adequst1r cover'ed in 


a nU*ber of repi*ta 1Lsted in Appedtx I, •specially in repOrts Nos. 
5 6, and 9 (Appediz I). 


The geolOgic mapping *ccospliahed during th* sueaer of 197 
coy,red p$rts ot the country around the ar]4' Bird, K,ystø* and 
BaIakZala sines, and ae pr.Uminary napping in the Sugar bloaf area, 
northeast of the l*'On Mountain *ine (a.e trend sketch) 
__________ It was understood that the objectives were (I) to develop 
a geologic method that ou1d reveal the structures that coitrolZed ore 
deposition, (2) to establish correlation between the rocks penetrated 
by the diasond drill and those napped on the surface, (3) to e*tat4iah 
the stratigraphy of the BaIskiala fornation so that the stratigraphic 
position of any given diuond drill !el. could be d.t.rnined. It is 
thought tb*t rood progress haa been made toward objectives (1) and 
(2), but that objective (3) may never be attained because o marked 


lateral variations in t)e Ml*klala formation. Incidental to the main 
objectives are studies of tk. origin nd node of accumulation of the 


Baiskisla formation, and recognition of ths horizons and structures 
favorable to ore. 
______________ - It is difficult to acknowledge properly all who 
have contributed toward this report. Mr. W. J. Walkr, 8up.rvisor of 
the exploration program, contributed in many ways. Mr • • B • Maillot, 
ot' Ph.lp* Dodge Coz'poration, arranged for the writer to participate in 
th work, and loaned * number of reports on the district. øtber Phelps 
Dodge employees, particularly Robert Ludden and William Allen, Jr., 
contributed materially to the work. Dr. Charles Miller accospiizhed







a large m)tare of the (LI1d work. Of the 1oint V•nture e*zployeea, 


.	 Hyroit Wij1t nd Williai* oodbury *er'vect as asa.stant in the 


ica.Xwørk, Acknow1edgents and than1s are xte:nded not only to the 


above, but all who contribtted in field and office during the l957 


eaaon.


Finall r, it ia døeired to acknowledge with thanks the Use 


'iven by 3. P. Albers of the L5. Geological $urvey in explaining and 
discussing the rocks and atructuros of the disti'ict.. 


LCO 


ttJ	 As can be seen on the 	 ot' the pnfte4 
The West Shista Copper4inc Distr'ict lies in a region where 


several major structural trends intersect • ?he northwesterly tre*d 


of the Sierra Nevada and Coast Range—about N3035W, the nearly north 


south trend of the Cascade Range, the nearly eastwest trend found in 
the northern part ot' the Sierra Nevada, mnd a pronounced northeasterly 
trend, characteristic of the glue Mountains of Central Oreon.all are 
found in the West Shasta District. This fact is shown on Plates 3. and 


3 of the l9$6 report by Kinkel, Hil and. Albers. (5, Appendix I).. On 


Plate 3 of that report, structures following the various directions have 
been connected by smooth curves, whereas in some cases they may actu*lly 
criaacrosa. A trend sketch, hued mostly on U$ol, EaU and Atbers 
maps, accompanies this report. 


A. northe*at ..trending belt, at least ItS *iles long, containing 
the 9 aIle long mining district, is cut off on the southwest by north 
westerly structures of the $ierra Nevada trend. Jurtber, within this 
northeast belt the mining dstrtct. :t*rs. itea t the flortheast and suth 


west on nearly eaatwest structures as in the MamaothGolinsky.Sutro 
ales *t the northeast *nd in the Iron Mountain area at the southwest.
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Br*gtloii(t) 1insrained tufts , black *tppian **nd*tone, con1o*.rate ah4ee *nd *tudstone of Ea*4y Bird 
area. (Early Bird S 8heet) 


Middle	 •nn.tt for*atiøn..4i* . Mi**n*? Or are the ro*ks regarded 
Devoraisn atone, black chertl ae lowerntoat braEdon acbuall7 


sh*le, tuft Kem*øtt(?) 


)fiddZe	 flalakiala rhyolit a1a)clala rhrolfte 
D*vO*U*n (a) tlpiper 	 *lskla1a (a) Capping porph y—wLth quarts 


coarse pi*nocryat rhyølite phe*iocryats 4** in aizø or i*rger 
(quartz phenocryats 4s	 or 
r.*ter) (b) Porpbritic and nonporp1yvitic 


hyolLtes. (1 .w2*	 pbfl*C!7*t pO*ph7 
(b)Middl, Balaklals-4diu* Usa, l3* phenocz7mt pzphyri5a 
pher*ocry*t rhyolite (quartz and Z4a	 phetooryst porpityries) 
phenycrysts i..4sst In di*i. assLve and flow banded nonporphy. 
meter), nonporphyritic jitic rhyoUtee.	 uUs,	 çoa 
rhyolite , aglc*er*t,a, erstes, a*d flow br.cci.s	 moss 
tuff a. interlayered green*toae. toward. 


bottos.	 No dLviion into aid4l. 
(c)Lowsr 8s1ikiala-a* and lower unit. 
ab9r,, but sostly 
phyritic rhrolite and 
so*e inteziayer.d	 reen 
aton. 


Middle	 Copley greenatone .'Grean- Copley greenaton*Grean faintly 
schistose rocks under Balakisla Deio*ian stone, keratophyre, aeta . 


andeite, pyroclaitic in Sugarloaf area. 
rocks, setagabbro 


ii_r	 *jit r;.	 IL.J	 JL	 JT -.1 


fleginniug possibl	 in the Early Middle Devnia tia., the 


Wi*t $hasta Area wa* the eit, first, of widøspreacL basaltic and 


andesitic volca*dsa, now repreaentet by the Copity greenatone, second, 


or a more restricted ibyolitic volcaniss, liit.d *omtly to thó north. 


a astsouthwest belt, hut extenctLng to an ttnknown distance southeastward 


a]ong the fliet*a 1,vads trend.	 Sose of the latest rhyolites, the coarse 


phenoeryat porphyry, or capping porphyry, are almost eosp]etoiy z'estric 


ted to the mineralized bolt, although a few aaall bodies of' capping 


pot'phyry do occiw outside the mineral belt.







With cessation of ivo1caniam, *arine deposition becai. doai. 


.	 nant, and auppoaediy buried the $aI.kls]a 


Soii&thv**t an4 a*t of ths stt*Ung ditrict are two large 
granttic tt*trusioø, the fl4e Mountain stoek, belied to )avs beeu 
e*placed during thø N*vadn oi'Ogeny, and the $h*ata a1l batholith, 


which int;rudez part of tb. Mt1e Mountain stock. Because the ineraU. 
*ittio*i £s obvioua1 tate*' than t1e co*r*s 	 r*ocryit porpIsrry ot the 
8415k1*la fot'iation, it is teepting to suppose that the *iaeralizing 
solutions case troa i*sgnas represented by the *&le Mountain stock or 
the Shasta lally batholith. Xinki, Hall and Albers (1956, p. 95) 
say however, "it Is also possible that they ware *lutiona tbt were 
sobilized as a result of oregeny end were not necessarily of igneous 
origi. 


(1) Obviously the f&rtua*4 gui4es were the goasans that have re 
eulted fros weathering end o*idaticm of the *aseIvs iulphidos. As 
ssntiond b Th*ete (3, Appendix 1) the gossan outcrops received csre 
f*l *tt.*tLOU dunn g the early daym of the district, and post of the 
ore indicated by thee was found. In sose cases, howayer, gossan esy 
stL1l be a valuable guide epecislly if used with other guides. 
(2) alteration, tUicification and pink hseatitic 
aitøration, while they tend to be restricted to the *inerai belt, are 
very widespread within the belt, and even extend beyond its known haiti. 
tt seess, thee, that such alteration is not restricted enough to be a 
valuable guide in exploration, unl*ss it can be used with other guides. 
Xn the 1957 sapping attention was paid to areas containing pynita or 
that Ob'viouly bad contained pyrite. Evsn this typ. of smotallisation 
ay be very widespre4 and say have very lisite4 'value as a guide, be 


cause the ore bodies appear to have sharp co*t.actø against pyritised 
areas, and there is usually no gradation tree pyritizad rock to ore.
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It i thought, h*wev'er, that p'ritize4 areas, if ua,d In reIaon to 


.


	


	 att*t*td or tr*tigrmphL aidem, and per1mpa with geophyai*1 gtides, 


*ar aid in oouaing on the more prozdsLn tarete. 


(3) of the ore so far towid b*e been Ln the 
fl*.ak*1. toratation. Purtber, it ha been found below the co*r*e pheno 


cz'y*t, or capping pophry, or beXow the thff and sbales thøuht to be 


the lower part of the ragdo4 fort*atiott. According to Kinkel, 11*11 and 


Albers 1956) the or'e occurs only in the m4ddie sesber' of the alak.a 


lala, but as the 19E' *isppin* provides no basis for di.tinguiehing a 


iJdle fros a lower unit, it asses better to say that the ore occurs in 


the a1ak1ala, exclusive of the capping porphyry, that it tends to occur 


high in the section below the capping porphyry, and that the presence 
of sedius phenocryst rhyoltte, or of abundant trag*ental rocks seems to 


•	 be favorable. Accordingly,' anr area of the a1I'ki*la forsatlos in Whh 
•	 th. rocks were dominantly noztporphyritic, and in ' whIch litti. or no tuft 


or. eggloserat, weri present, would be dici4edi'unattractiie unless there 
were reason to expect more favorable rock* at depth. 
(4) uptl qddes


(a) by Walker and Walker' (1950, AppendIx 
1) asSumes that the known ore bodies its In three nortbea*t.soutbwest. 


trending mantom, from east to west the Hornet, Ia**oth and Sutro msntos, 
all fad from inlets located somewhere in the southern part of the dim-. 


trict • It was recognized that mtneraiiatio was not of ore grade everyi 


wher in the mantos, but it was proposed that each santo contained a 


series of ore bodiøs. Unfortunately this attractive and simple theory 


does not mee*, to fit the co*plicsted geology of the district. 


(b) 1q4	 q—Mr. 3. P. Albers of the U • S. (eo1ogicsl Survey 
has suggested orally tba* the ore bodiøs may be localized in larg. drag 
folds. Us regards the *ortheastsøuthwemt belt on which the West Shasta 
district lies, * a huge shift zofle on which left4*anded strike slip baa
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taken placs. ¶Rhe defor*ation would be expreised moitly as atsp Ettears, 


•he.ting *nd cieavge , 1oc41 buukled into dr*g told* that wou]41 locai 


Iize ore Ini*t* sind p.rh*ps proid. structural trapa for ore bodi.m. 


So tar ot*r field work has not i,eve*ied an' aupport for thie attractie 


the017, but ft stU resaine an interesting possibility. 


(c)	 of the knowa or. todies, 


siih as the Early Bird, Shasta King, and flaiakl*la are trougbor ayw 


c1ine .ah*ped. The Ms*Oth, an Lmportant exception, sceas to have the 


form of a broad, irreu1sr dome, (Kinkel and HaU, 1952, P1.9) whereas 


the Iron Mountain or'. body (Kinkel and Albari, 1951, P1.6) takes a syn 


clinsi shape in its northern part. From these features the impression 


h*i been gained that a *ynolinal structure La favorable; but obviously 


th. ore does ot occur everywhere along northeast southwest aynclines 


of the mineral belt. Based on the observation that some of the sync1iue 


Uke ore bodies, such as the B1*kls1s and hastain, are actually 


bowlor basin'8hapd, MCKi*stry and JarreU (1948,; . p.14) hint that crosi 


foldifli may localize the ore bodies. Cross folding would eee* to be 


quit. in place in so structurally complicated a district. 


ozs OIATQN TALG$T5 


The investigations to date have been concerned with certain 


of the objectives recossended in 1948 by KcXinstry and Jarrell. A list 


of these target areas follows, and those areas in which drilling or 


other exploratory work has been or is being done by $ha*ta-Thelp* Dodge 


Joint Venture are underlinedi 
1. tly)r4 
2. Angle Station 
3. Sp1oaf Are 
4. t*TJUfl *a (Diasond Drillin*, no geologic mapping) 
5. 6 • Ground Northeast of Squaw Creek (e1ond Shasta ling Mine) 


The present report covers only the work done to date in the 


Early 15ir4 and Balakiala areas, and sose pr.liMnsry remarks on the Sugar 


loaf area.
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*rd cyen zocks with a few phenocr,ete 2oia or greater in 4iet.r. 


, . 0 	 • T1e.rvrnr' in .cài.oi' from •bck through variotta *1ate* a? gray, gee*tLsh, 


g'ay , brown *ii	 . All have bón altøxed to soi*e degree , but thi. 


aLter*tion h*s not been indicated oit the geologLc*i *ap un1es pyrite 


01' it$ We*th**'iA product* we'e conap1cuou*ir d.viopsd. 


Although the rhyolites of the Baiskiala area, except the 


capping porphyry, probably all beloig to the i*iddle unit of the 1)aisk 


Isle foriiatioc as defined by ZUnkel, flail and Aibers, these rhyolites, 


m already entioned, are predoaincntly nonporphyriUc. it appears 


that the Balaklal* fozeation below the c*ppin porphyry nd above the 


Copley is e*eentislly a nonporphyritic rhyolite. The field observa 


tions indicate that *ost of this rhy'olit. exists as lava f Iowg and 


equivalent fragmental rocks, including agglomerates, volcanic oongloa& 


erates aod tufts. Soøe observed dike . like bodies of nonporpbyritic 


rhyolite, such a those shown in the northwestern corner of the ai*k 


lala northwest sheet on the road to the Early Bird mine, *ust be jii 


trusive. Perhaps *uch dikes were Feeders for the growing volcanic pile. 
The flow structure of the nonporphyritic rhyolite is locally 


very coaplic*ted, as shown In the central part of Balakiala Xorthwsst 


sheet, and in more detail along the road above the Early flird edit. 


This structur, probably reflects the manner of accumulation of the 


nonporphyrittc rhyolitea. Similar structures can be seen along the 
zins at the young viscous rhyolite and dacite flows of the *edicine 


Lake flighiend, east of Mt. Shasta. These structures are not known to 


be of importance in ore accumulation. 


Apparently, the nonporphyritic rhyolites accumulated am over 


lapping, thick, viscous flows, parts at which broke up during flowage. 


These flows bed fragmental tops, and this debris, w*ahed and water-
sorted, accumulated as tufts and oicanic coniomerates (sapped with
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the agglomerate)	 the dpresain. TMi tntex'ca1ation of black 


.	
øh*i• fnnd **ong Oe h?41it*$ O XtI1 (ulch, 'ust .a.t o( the 
flizlaklala area, sug.*t that, in the dep*eøionm *t i•*t, the 
vironieent wae	 in,


1$1lete orpytitc 


with the nonporphyrLUc rhyolitea, but lckiu in pr'ts of the flslak-
Zala area, are ir'egular or entlyinc1bied tab*4ar' *a ass of rbyoflte 
porphyry with abundant quartz phøocyt* in soi*e pla*ex ranging frost 


I to 2 ai11i*etea in diaseter, in others fron I to 3 ailliset,er or 
uven larger. These have been shown $n turcjttoie on the aapm. In the 
western part of the alaklaia Northvet sheet, and in the Early flird 


area along and near the supposed t3radou contact, the rhroIjte porphyry, 


*apped in blue, varies reatIy in te*ture, 801*0 parts ot it containing 


qut pheno ste 4 i*ifli*et,r or' reat1z' in $jz. 
$O*e of the irregular b*diøs of rhyolite porph'z7 seem to 


have intruded the nonporphyritic rhyolite, but thin *ection of drill 
core from dLasond drill bole $ A-2 show the uppr part of a body of 
r'hyolito porpbyrr to be fragntentsl . even tuffaceous. Purthor, in the 


sequence oC volcanic conlomey'atas and tuffs along the road iiorth and 


north*ast of thø Yalaklala open pit are layers in which the fragments 
or pebbles are rhyolite porphyry. Accordingly, much of the rhyolito 
porp*,yryr must have accumulated as tbik, stubby fløvs with shattered, 
fragmented tops that added their debris to the accuirnziatjng sediments 
in the depressions.


Many small bodies of tuft haVe been indicated 
in le*a yellow on the aspi. Such Littlø tuft lenses are ianally asso.. 
ciated with coa'aer frassntal phses of the rhyoiits, and doubtless 
the tuff is merely the finer debris washed from the fragmental rock. 
Possibly some tuff lacking evident bedding has been sapped as n0npor







phyrit rhya1it. 


.	 oaraer volo*i*ic fragienta1 rock., incitiding volcanic coft" 
g;Lo*ez'atøs *4th rounded pebbles mnd cobbIs sttalning four to six 
i*ichts in diaaetør, ar abunda*tly d*veopd tn and around the BsiaklaIa 
op.n pit, where U1G)r az'e lndic*ted by the Uht tan color. Thes vol. 


canic traj*.ntl zoCks are associ*ted witit nonporphyritic phrolite and 


hoIitio flew bfeecia. As already sentioned, sose of the lsyørs itt 


the frasen*a1 volc*nic rocks are debris of rhyoUts porphyry. 
The vølcanic debris and &asoctated flows and flow breccias 


of the Dalakiala gpen pit area sake a thick deposit that appears to 
have accusulated in a trough, or depression, flanked by sore sassive 
tlows. Above the $hast* ring ore body, on the opposite aide of the 
C*UyO* of Squaw Creek, seetions by Kinkel, }IaU and Albers show a si*i 
kar pu. of volcanic rocks, perhaps sccumiulat.d in an exteasion of the 
ass. trough. 


A a*cond large area of tragsental rhyolita has been slapped as 
sg.toaerate on the Baiskisis southeast heet, south of the Keystone 
duap. The shape of this tragssntal mass La not well known and the frag. 
r*entai rock **3 not be agglomerate. 3uUdozer cutS in this p*rt ef the 
area would aid the geologic *apping. 


Coae jpry* 1kpqlite) - ThiJ*, the upper 
unit of the B*laklala formation according to Kinkel, HaU and Albera, 


occupies a large part of the Baiaklsla northeast and southeast sheets. 
The capping porphyry is a ooarae-grained porphyritic rhyolite with 
abundant quarts phanocryste, most of which are 4 miUis.tez'a or sore 
across. be rook is easily recognised, sbow* little variation, and 
sakes a very satisfactory sapping unit. 


to aomt exposures, the capping porphyry has a faint foliation, 
or prisry flor structure. Zn some cases the phenocrysts are slightly 
elongated and a majority lie with longest dimension. approximately







2. :. NZativeZ p!or, in $*nocz*t .. $a .. outcrops *how a. Esftd atreaking , .. 


*1' * ws*k fi*,i:Uty th*t; bølp to ckftne tb. foiiUoa. ke1atieIy 


f*w *t1crop* .pp*ar to be structureless. 


Am h*wn on the Thki southsast sheet, th. cappitg poxM 


pir seøs t;o 1ave in.i'ed, or wedged itself paralle& o** rLearly 


p*ralleZ to the pri*sry st*cture ot' oitex lavas, aggloserates, nd 


tt*fs. Low in the valley emit of the emtoe diap, the c*ppisi poz'u. 


J%yrr see* to I&Ve sprad on top o entiy-4ipping tuft at*4 *ggIoiø 


z'a1e, iiJt4ng a covet' ot nonporphyritic rhyniit* and tuft which it 


broke through l,aving * g.ntir .dipptn, disrupted bsnd of tUU *u 
nonporph1ritic 11*, which, as a ch*t .f frag.,nts, circles the ridge, 
or nose east and northeast o .yatone tha*p (.Iak1aia 	 and E sheets(. 


These fragsnts are large inc3usions in th. capping porphyry. Other 
large inclueionm of tuft, an *os at aggloeerat* appear at higher 
levels; so*e aggloserate inclusion* sppar on the upper road in the 
southeastern part of Baiaklala SE sheet. 


Near the Bslaklala open pit the sam sass of capping porphyry 
1aa teen lowered the northern aide of the 3a3.aklaja fault, so that 
the po lyry appears along th. lower road north of the pit (Baaklala 


shøet).
What aeen t be a separate body of capp4tg porphyry crop. 


out on the W.fl Tunn*l road (slatklala E sheet). Part of the eastern 
contact of this porphyry is st*ep, crosecuts the structure of tufts 
aiad agglaerat.*, and is p.rall.lXed by steep foliation, as though the 
porphyry had risen along • steøp fracture To the west, acroSS * gulch 
and beyond the flalakiala dump, two irregular porphyry bodies with 
gently .-to *oderately. dipping folisUon are probably flat, .till4ike 
parts of the steeper body on W.0 tunnel road. On the slops* i'artb.r 
west, small areas of capping porphyry i'io*t are thought to be the last







¶1he toli*tiov* < the zaii tass of capping porphyry take the 
patn'n of ii nearly	 nrrow southwa4pLtmging trough on. the ridge 


e*s o	 rtoso duzzp *ud otthe*st o flalki.a open pit. A somewhat 


broader, gentiør troh, branithn off of this one aot*theA$t o fla1ak. 
OpOA pit, trends uorthweitwaz'd, tawr tIe pit. The foliation or 


tbe 40wfl w dropped *a* nob of the fla1ak1Uu Iazzlt see to fetx*e 


br'ciad, irreuia*, troh oz basin strttctrø. 


Iv*'euXar *aaes of aoft, ray'grcen rock, probabLy altered 


dtaae, intrude the iediw pheoøi't *'hyoLte o the road near a*ly 


Urd portai (aaItkjala 	 keet) at*4 izitu4e the capping porp&iyr ox the 
Uppa road **uth o' the l(eytone dtt*p (alaklala $ sheet). At th, 
latter loc*lity icl*ionz o capping por phyr'y are present in the reen-. 
ste. 


f&i4s	 alrel*d)r cnt&oned, the intricatel folded iictur.s *appod 


i* the nonporphyrftic rhyolits (3alaklala W het) probab1y are prinary 
contor'tioru foraed ii viecou flows, Certain broader structurei, however, 


aø the ohe, beams, a4d syacline, atid certain anticlineri, liaJ & 


441f1'erent orLjin and aay be very iaportart e loc*lizera of ore. 
The tLbutary tcUue that tranda northw twaz'4 towar4 the 


Balakiala open pit fa'o* within the capping porphyr7, ia reflected in the 
stz'tzcture of the tuffe, aglomerate* end flows o* the southern wall of 
th. pit • Northwest o? the pit this snolinal atructvre was io5t in a 
con'ue*ng arra' o steer cleavages, but a c*reful rezapp1g here iu4lght 
yet d±sclose the northweettrendtug synclin. in the aglo*eratem. 


Structures slon the road axL4 on the bill northeast of the Dalak 
] eta open pit indicate a broa4 n*rtheaet trendin1 basin, and an intersect in







narly iOrthi.aouth **c1Lne is sugstsd in the oyerii1n, upping pox'u 


.
Addioa*i øopb*icø1 control Ii*te* now b.in run tn this 


area ahouid asks it posib1e to obta&n further data on *tructur*. A1u 
red7 tb5 øugge*Uon is stiong th.t the Ba1ak1is or bo4Le, thi*'d 
Zar.st knowa ore cluster L* tbo distr'&ct, occupied part of s dsbris-


tUl.d basin, where troughs i4th twO or store trends intersected, (Coi*pare 


tb Balakiala itop contours, McKinstry and Jarrell, 3.948, p1. No. 3.6, 
with the structures gen.ralized on 1a1aklala SE *nd NE sheet). 


The hill of sedius PI*nocry*t rhyolite, northeast of the Key 
atone duap, ees to havø the structure of a southwestward plunging 
synclins that bco*es mci aeingly tight toward the northeast. The *yno 
alias appears to open southwestward, down plunge, where it stay underlie 
a broad, platter .abaped lobe of' capping porphyry. It stay be flsnked on 


the aøuthea*t by a sharp anticline that brings to the $ttPf ace a strip 


of nonporphyrtUc rhyoUte. The synclinal structure is being drilled at 


present • Or..type suiphides have been found in the sediva phenocryat 


r1 yo1ite, where the eulphid*s sees to haye repiacød frsgia.nta3. layers 
(3a. Keystone lP.Balsklala drill sections). 


Other folds thought to save influenced the localization of ore 
are di*c*ssd ia the deecripUon of the JarZy flird sheets. 
____	 Fsult* baty. proven to be unusually difficult to trace. The 


aalaklata f*uit, which croass the 1alaki1a open cut and drops the capp.. 


ing porphyry on the northern side, could not be **ti*fsctorily traced 
eastward as far a. $s4e gulch, just beyond the border of the 13a1a144a 
NE be.t. Likewise, it 	 not been possible to trace tbs fault west-b 


ward to connect with the large fattit south of the Early Iird sin., theuØt 
• to be the


A nearly eastwest fault crosses the Keystone duiap, fares the 
northern boundary of the arse sarked "crushed, altered wedge (SE sheet),
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*wina noz'thv*rd, and aay be th fault seen in an adit on the NV ahet 


S •ast of 8000 B and north of 3.5000 N. X'our' emsil cruahed wedge, o? 


c*pi.n porphyzr hsv bea søppød along tie tzaee of th* fiult. 


A tau1t appears to tend tvo* te cliffs aIon the mouthrn 
edgø of the 14a1ak1a1s open pit southweetwa*'d eiong the syncline of 
*.dius pbanocrtst rhyo1ite This fault is cu*'ved, reverses its dip at 
least twice, and is o1iowed by pya'itic aineralization and, in part, by 
heavy gossan. 


The CostactS at the lob. of capping porphyry southwest of' the 
Keystone ctwu.p appear to be faults. In general, tb*re appears to have 
been sioveaent everywhere along the lower contact of the sam body of 
capping porphyry. This may result from a&justsents between this porphyry 
ease and the underlying rocks during deformation, ox4 it may be a record 
of viscous drag along the botto* of the porphyry When the porphyry waa 
.s*placed.


?h* many sasil shears and faults mapped in the flaleklala area 
are indicated by the4onventional blue lines. 


ali$4or - Pyritic minøralizat&on and its weathering prod 
ucts ii not very conspicuous around the Balakisla open pit, except just 
above the sunken ore blocks (NE sheet) • A belt of pyrttied rock extends 
outbwet free the open pit, along the syncline of seIiu* pbenocry*t 


r1yolite, and across the "crushed altered wedge" (SE sbø.t). This pyri 
Used area appears to turn northwar4 near the adits ebown in the eastern 
1*rt of the SW sheet • It would be intaresUng to explore the extent of 
this pyritised ground on the NW and SW sheets. 


Pyritized rhyolite indicated on th* asp by diagonal orange lin,, 
was seen at several places along the lower coatact of the main mass of 
capping porphyry, and in Ut, agglomerates nortbat of the Bslaklala open 
pit.







.i8 


2M	 " i$ w*thering procuct of atrong suIp1ide sineralisation is 


.	 i'*ther *p*rintli developed. The *ost conspicuous gossiri crops out along 


the orthmst-tridiag *ylnci:L1e, northesmt of ths X.y*to*e ctuarp. This 


gomaazt which is situated along the previous1yaentioned curved fault 


appears to be * southwest.i'ly offshoot of the l3alaklala *inepslisation. 


Other ssaU goasan outcrops are Iocat*d on the southweatwardtrendiug 


aynciine of medium p.nocryst rhyolfte. 


(oss*n crops out localli Under the low*r lobs of capping por 


ph)rry east of the Keystone dump, and the distributiøn of gossan float 


suggests that this porphyry lob. may be underlain by gossan, and perhap* 


br sulpkide*. 


A northwest-south.amt4rending fi*surs that troses coo*dtnate 


11000 1 north of 14000 N, is filled with gossan. This, plus the presence 
of gossan *fld pyritic mineralization along the lower porphyry contact, 


uggssts aziphide mineralization t.nestb the trough*spsd body of por 


phyry. As indicated on the apa, sos old drill holes found ore type 


iiieraUation below th* porphry. 
A small gossan outcrop was found near the lower, cavød adit 


3uat wSst of 8000 E, NW sheet. 


Th Keymtonealakl&]a ttuiond drill boles are shown on the 
accompanying cross sections. tTnfortunately, acbanicsl difficulties 
with the drilling bays prevented the coapletion of more boles, Which 
would have allowed a more accurate interpretation of the structure. The 
general shape of the *ynclin* of medium phenocryst rhyolite, and a ra 
triction of ore type mineralization to the mediu*pb,necryst rbyolit,, 
are beginning to be revealed. it La still not Icnown whether an economic 
ore body will be found on this structure.
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_cTN	 AL1& 


The E*r17 $-rd *i, 1i• t ue wemt øf the main nørtheast. 


zone of *tnsralizatj,n. It is thoiit that the 


8aakj*ja fault, ihich ihould cross the sineralized belt is the large 


fault sapped south oi the Early Mrd mine. !*fl if these two faults 


are not the same, and it' the Bais1laIa fault cannot be traced throughout 


it inferred course, there seesa to be a broad, naz1y eastweat belt of 
fr*ctUpe*, and perhaps folds that croase the sinersi belt at the B*1k. 
1*1* Mine and extends westward into the Early Bir area. It is supposect 
that thi* nearly esmt-west cross structure Is the reason why the Early 
flird ore was located west of th* sam mineralized belt. 


!OCJ 
It La una*c.ssary to mention again the rhyolites, tuft's, agg 


loserates arid greenstone already described in the Ba1akial area. These 
are shown en the Early Bird saps in the same color* as before. 


The highly vmrtabte 14 *ilUset,er pozsphyritjc r'hyoUte usually appears 
just below the upper tuft's and *baiea assigned to the rag4on formation. 
because the upper contact of this porphyry perfectly fits the crumpled 
tuft's sn4 *hale* *bove, it seess that the porphyry may have bean injected 
along an unconformity between the l3ragdon and flsl*kJ.*la formations at 
Ue time of folding. 


The soft, tancolors4 tuft. at the baa. of the 3ragdon interlU 
•" wu ti. bl*ck. rnhió* and . *u•iton.s. At beSt it is diffIcult to 


asp contct between these two kinds of rock, and where *xposures are 
poor, thin is not possible. 


•	 he intricate folds locally sapped in the Bragdon probably 
represent the reactions of an inco*pstsnt sedimentary cover to aovementa 
In the underlying rdatively rigid rhyolites,







.	 12Zs - The *h*rp, ner'th,,a*'i piwagng	 j 


of the e*r'I lSird adit hu nit'ady beori aent4oned. Other north*ou*b. 


folds are *ugsted by the structure eaaurew.nts, but so of 


thee. at least ay have tors*d as the hvlscous rhyolitea were extruded. 


Au exasple is the north. t'southw.et tren4inr, trouijke structure 


enclosed by the sharp curve Art the z'osd about 800 f*øt east of the Early 


Bird portal. This structure *ar have Eorc*ed as the stubby lobe of a 


vi*c** f1(, of PO1P113X'itLC rbyroflte. 


The shape of the Early gird ore body suggests that the ore 


replaced a nearly north . south	 cliz*o. A etudy of the flow structure 


of th. porphyritic rhyolit, in which the ore occurs shows, however', that 
the ore occupies a kin4 of structutal terrace wher, the gently westward 
dipping tlw atructur. turns sharply downward, then flattens again. At 
only one or two places did the structure actuelly dip eastward on the 
i$ster'u. side of the Ore body. Th. locali*ing, nearly northsouth fold 
is a roll, or terrace, rather than a syncline. 


Locally, rolls develop into verturna. An *xa*ple is on the 
road at Coordinate 16500 N, between SQOO Z *nd 5O0 E. Zere, bi*ck shale, 
intruded by nonporphyritic rhyolite, overturns from a terly dip uphill 


to the north to se easterly dip at the road. Downhill to the aoutbast, 


on a iøwer road, what appears to bø the ass. buck sh*l. is .ain rever 
ned an4 dips westward. Zn vertical *ection the *bal. structure is Sa 
shaped.


broad westward-plunging, *.sr2y east .-westtrendng sntic4inea 
and synclinsa warp the nearly north trends in the sine area. Early 13ird 
tope lie across a broad, Westwar4 . piungiLng *ynchine. It is thought that 


the*e cross told. are related to the 1*l*klaia fai4t, or tO a nearly sast 
west fracture and fold belt parallel to the assused trace of th. fault.







A large, southwest plunging, northeast ..sout eat trending bum is 
. suggested by the 5 urseents in the notheaetern paz1 of the ares.(N sheet) 


. The large fault, thought to be the westerly extension of the 
Balakiala fault, i* indicated on the iiap, as are several other extensive 
fractures with nearly eaat . weat trend. AU of theme transverse fauite 
seem to be part a croscutting, nearly east-west belt of ?r'actures. 
Thi fracture belt is bordered on the north by soi transverse folds. 


A few s**ll northweat trending faults were seen. One of these, 


which say be the feuft that separates the northern and southern parts of 


1arly flird ore body, crops out on the road south of the raise. 


aeveral northeaattrending fault* ha¼re been sapped, and among 


these is * shear associated with pyritic mineralisation at the adita Ln 


the northirn part of the re*, ( iheet). 


_________ -- does not sees to have been widespread in the Early Bird 
ares. Thø place* where pyrit. or it* weathering prod*icts were noted are 
indicated byparallel, inclined orange Itnes. Most of the pyritized 
rocks are in, or on the western flank of, the broad syncline in the nor 
th*rn part of the area. Pur'ther, soat of tbi* type of mineralization 


• seems to. be rest r'ic ted t. thor *ediu* phenocryst rhyolite. 


Heavy oa*an is not comson in the Early *ird area. The few 


gossan outcrops seen are shown in pink. The gesssn just west of the 


southern part of the Early Bird *topos seems to havø been the only aur 


taco indication that an or, body sight be near. Several g*asan outcrops 
ocou 1 on or near the big fault wOst of the Early Bird sine. 
_______ The Early 3ird ore body has been described in previous reports, 


but a few additional notes may be ot interest. 


The ore replaced medium phenocryst (l'.3sm) rhyolite, ancL the 


replacement stopped abruptly at the contact iith the overlying nonporphy..







22 


ritJ. rbolite. Fr*gents ot eediuz* phenocry*t rkyoUt, seen in the upper 
pert of the ore sugiest that th. replaced rhyolite we, Eresental • These 
piECeS Of i'ty4ite, however, aiS) be aerely r.place*ønt r.si.4ua1s. sos. 
rasent4 rhyothe scen just below the ore appears to be better cidence 


that the *'h'olit, replaced was ?rsgaieatel. Further, core recovery frost 
the ore in DI)ft E13 A-2 has a 1vsuely ?	 nta1 appearazce, the chalcopy 
rite meee&n1 to h*y* replaced certain tragses*ta. Accordinly, it seeis 
probable that an elongated body of fragzental porphyritic rhyolite ocupied 
the rofl, or' mtructural ter'rae described wider efoidsit .	 ft	 f 
thefragse*tat rock stay have rested on en Uneven surface that cut the flow 
structure o the un4.rlyiig rbyoli1te, for' th. lower ore boundary was at 
one place observed to truncate the flow atructUrø. 


Zn the structural terr'acs, OP rofl	 qiØeje	 1x 


M g ', The rokm are divided by nunterous steep parallel 
fractures thai. trend a 	 tiy welt or sUht1i east of north.. 1hese fa-
cturas Obvi*usly control the plan of the ore body. 


*t the southern fac of the south atope, the ore is divided by 


several st*ep wedea or horses of waste; thus th. oFe seess to "tail OUt 


southward iont the steep fractures. The ease thing happens at one p1ce 
on the western, an4 one place on the eastern aide of the southern stope. 
Locally the bottost contact of the ore on the eastern side rises about 
parallel to the flow structure of the rhyolite, but at a nuiber of pl*ces 
this Cont*ct is aistoat veptical and is obviously fracture controlled. 


Th, structural terrace, steep fractures, oir.rlyin contact with 
atonporphyritic rhyolit., and uneven bottos of the fra'sental rhyolite sees 
to account cospletely for the shape of the ore body, which is located where 


O
the structural terrace crosses a broad, weatw*rd ..plung4n, transverse 
4gtne.	 S 	 ••S'	


5, .
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for amn1 that of B 


. dot appear to fit the g.o1og as	 *pp.	 on Ut. øu*'fiite •	 rolding


itk , tha 1hó14*t Oflth C*ection nm* . EI c:2 *fl;d ER, Cø'3) .**Y. ; ProYide .an : • 
,*i4*natiou. If this roIdtg becaae ah*rp.z', *nd if the foZds b.c*.ø 


ovortiw*ed atd broken, the discrepanciti couZd be reaolvsd. In each 


øectton the atructtwai iutevpr.tatio baa bøen sd as conaervative as 


possible; but, there iiay be sore tLgM Eoids thazt has been *'eaUzed. 


Ouø xauIt of the s*' flird dia*n4 drilling hs* been to *1tow 


that underrow4 aote o' the ediuntph.nocryst pox'pk)rtti ryoiLt exists 


then *pi$'8 a( the surf ace 


A syz*oiin., ructurlal terrace, or roll *ay ezi*t ia the A-


sercUon to mccowtt foz' ore EU *'2, an4 pyritic *ineralizatio4 ouZy i tX 


A-3 • The auggested interpretation is one of s,wer4 possible ones. 


?eogztap *ic 4etaila of the *ocks and *etallizaUon in DZ)H 


I A-2 are given in Appendix 3. 


WATZVE 


At present stage any concluso*a relating to the localization 


of ore sust necessarily be tentative. Even so, it seesa best to suariae 
present opinion and let it be sodifie by accusulating 1noraation: 


1. Zn general, the strongest sineralization La in the 9-siZe 
nortbesst-trnding belt that crosses the northwest trend. 


2. Known ore bodies occur in this b.it .bere th. bIt is crossed 
by i*axiy east-west structures (folds or fault.) and aces ore, such as 
at the Early ir4, occurs on the nearly east-west structAre beyond the 
iiita of the nain sineral belt. 


3. Zn sore detail the controlling structures seem to be syncline., 
(or atrtctursl terraces as at the early flird) and the ore is located 
where synclines of varioum trends cross. Such intevsection* result n 
• local basin-like area (Balakiala and Shasta lUng). The Maaoth Mine 


. say be an inportant exception. 


4. ¶the syaclinea probably exiete4 as depressions that received the 
debris from the aiaklalm volcanoes. l3asins on synclin. intersections 
should have been favored tte* of deposition, and weak spots when the 
rigid volcanics were later defovied. 
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5. Accor4ing1v, it is supposed that t*port*nt ore bodies will 
ii. essociated, not oi*ly with a fsvosab3e structure, but with abundant 
fragssnt4 volc*nic* (sot sorely fløw breccias, but water .aorted tuff a 
md VOlcanic conlO*.r*tes). 


(/ Judged by obe*rvt ions at 4he Early Bird and fros the diasond 
drilling, ore type szinersUzation favors the s.diusphenccryat rhyo-
1i*ea in preference to nonporphyritic rhyolite. Iayx'a of *sdiva 
phonocryst aggloserate occur in the fragmental pil, that .nclo.d the 
alakl*la ore bodies, and underground sapping in the 5*lak3ala sibe, by 


Mr. W. J. Wal1cer, rev*al* moss sedium phenocryst rhyolite. So fr, 
however, it is not known what type o rock the Balakisla ore replaced. 


7. It it thought that no ore would tve f'or*ed without some 
pyritizstion of sdjoizing rock, yet widespread pyriUaat ton seems to be 
a doubtful guid. to ore. Its presence say be an encouraging sign that 
requires other evidence to indicate a *pecitic target. 


•LOAFARBA 


The 3ugarZo f area, north of the property of Mountain Copper 


øcapmny is now being investigated. Certain tructures as*ocimted with 
ore on the Mpuntain Copper ground, tuch as the ugarlosf fault and 


SQgerloaf synclin., seem to continue into the Sugarloaf area. 
$1. W*iIer h*a *apped the SugarZo*f .a4it B at the .rod level.. 


The rocks in the adit dip northwesterly and appear to lie in the south-
eastern limb at a northeast-trending syncline. Both medius-phenocryst 
rhyoUte and nonporphyrLtic rhyolite occur in the adit. PyritizaUon 
appears to favor the me4ium-phenocryet rhyolite. 


Surface g.ologic sapping has so far teen restricted to the 


roads. A steep reversal of the northwestward dip was found on the road 
between th. coordinates 3,85ffr,000 E and 1,860,000 B, Just soutI of 


496,000 !i. This reversal suggests a northeast-southwest trending syw" 


dm0, possibly the Sugarloaf synclia., with gentl. northwest dipping 


southeamt limb and steep, southeast dipping northwest limb • A similarly 


ihaped but smaller synciin appears . soutbe**t of, and. beiw,. the **in 


road. Thø rocks in theme folds hay, beau intensely pyritised. 


Changes in strike along the road suggest the presence of trans-


verse folds, but th. geologic azapping will have to cov*r a wider area







bet'ore . aflythint detnft. c*n bó said. *bout foid intermeoUoàs or about • 


. tranav*r faults. 


The rock* along the main road include both nttdiva phenocryst 
•*p I !ttiflflIphyittC ' rhyolitøs. Ou the a4tthback* below the *ain roa4 
gresn*ton.s have been aspped, probat4y the upper paz't ot the Copley The 
*aount of fraga.ntal sateri*l in the rblolitea seess to be r*tber lisited 
and no coarse sloierste, round pebble volcanic conglomerat, or water 
sorted tuft has $ret been identified. Of course, *uch rocks say still 


be found In the area. 


A diasond drill site is being prepared on * hilltop above the 


trough of the larger syncline. The information ø,pectød from this bo1 


i*cldes rock Uthoiogr and sequence, structure, presence or absence of 


agglomerate or tuff, occurrence of suiphidee, and possible evidence of 


downward secondary enrichment In copper. 


.ft iould sees wise to •exted• the geologic mapping suthw*rd to... 
connect with structures known to have controlled the deposition of Iron 
Mountain ore on Mountain Copper property. Thus it should be possibl. to 
trace the augario.f syncLtne and fault into the Sugarloaf ares. The 
surface geologic .!appin should be extended troa the roads over as such 
as possible of the Sugarloaf area to locate possible fold intersections 
ad evidence of detrital volcanic rocks that have accumulated in 
atructurallycontrolled basins. t may be that such fragmental rocks 
will not be exposed and will have to be sought by holes th'ii].d into the 


synclinal atructurea. 


The $ugarlof area, being large, relatively unexplored and 


adjacent on the i4neral belt to tii. largest 1nown ore cluster in the 
district, seems to otter the beat pos*ibility of tilportant new orC 
tonnagø. While the field work to date has revealed some encouraging 
features, it has not yet progressed tar enough to reveal *1]. the factors 
considered essential to localization of ore. Until this work h*s advanced







:Lt is Felt that duriug th remainder of tbe current field 
•eou jwtox'ity ehauld be given the Sug.*'Ioaf exploration. 


FWWK 
rt is thought thøt the i.olotca1 .tudis* will aid greatly In 


aetectLng targets for diutoxid cfti1Ung, and it is boped that these 
stittties will be extended as broadly as pos*ible. In addition to surface 
gø*logic *appizg there i need tor detailed uoderground studies ot mU 
accessibie workinge, Such studies would greatlt help to reveal the ore 
occurrence In three disnsIons. 


14*nwlttle, in addit4on to drilling planned in the Sugarlosi 
area, the following eeees worth *entiot regsrd&ng future dI**oad dri11in. 


,*p 4n effort hou1d be viatte to coaplete the DMEA 
drilling planned, although Zocations of boles could be shifted t* explore 
resistivity anoaaiea. Co*pleted drill hole secUons here should furnish 
a detailed picture of a s)rncltna]. structure and th. occurrence of ore iii 
it • Eyen though a coei'cial tonnage w** not found, the study sight 
furni.h inforsation leading to a better target in th* ere. 


The presenc. of gosaan and goesan float around the lowest lobe 
of capping porphyry east ot the Balekiala dump auggeste the poseibiltty 
of Ore under that part of the capping porpbrrr. Sø*e ore use found in 
hole* located north of this lobe, but only two old holes appear to have 
been drilled in it, nasely Nos. 150 and 159 along the western border. 
It bulldozer work i don. in this general are., and if results strengthen 
or support the i*pte.slon that this capping porphyry lobe rests on a 
yuclIne in the /widerlying rock* it is sugjested that a ierUcal hole 


be drilled near 14,22S N, 10,650 E. ncouregin results sight juattty 
further drilling under the capping porphyry. 


The new geophysical control lines in the Balaklalawes *ho*ald







r..


bø exned 1or outcrops and the*. mapped. U, as a result of thJ. work


Syt1K1ifl*i *t'UCtUI' is rV*1*d torthweat of the op.n pit in ai are* 


not *lIweadl 'tnsd or drill;ed, 1Oø drilling could bo pI*nned here • In 
eneraI th. best part of the !$aiakl*ia toIl.4ntezsection eas to	 been 


*ined out, and the cIsnces for important oew ore tonneg. would see* to 
4imiai*h with distance fro* this intersection. POr this reason exploration 


around the ESlakisiaL *ine should not be given priority' over any favorable 


appearing, i*ore virgin area. 
__________	 y continued study of the geology of the Early $ird area, 
caking full use of inforsation in the drill cores, bol** could dottbtles* 


be directed to hit additional or.. It is thought, however, that the 
additional tonnage to be atned would be esali. Xn case it is desired 
to try once *ore for a northward continuation and possible easterly' swing 


of the Early Bird ore, anothez' vertical hole could be drilled on the B 


section ioe ?et east of Efl fl-i (ae, drill le sections) • The conditions 
observed at the south face of the Early' flird south stops do not look 
favorable for a southward continuation of the ore body. it is felt th*t 
the early 3ird area offers very 1ittl chancø of findiqg new ore tormage 
of the eagnitude sought for 
__________ There resins, besides the Sugarloaf area, the other ex-


ploration targets I.ist.d by McKinstry' and 3arr.11 • $oir.. of these, such 


as the Angle St*tion (ioa.ian Ares, ses* to have been little investigated, 
and thr.fore, say be very 1 aportant targets. It i. hoped that the geo-
logical investigation of such areas can be cospieted in tise to be of 
help in planning the diamond drilling. 


A district as difficult to explore a the West Shasta, and with 


th. production recotd that this district has, should still contain a few 
large ore bodies. 
1va	 . Jay'o	 R.ddiflg, California /	 Septesber 1, 3.951
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xt has bn difficult to tap contacta in the poor1r pe4 


•ve**e Probably this 4ftficu1tr will nv*r be co*p1etsI overcoae; but 
incremaing ezp*rtenc. in the use of float, tog.thez' with bulldoz*x' cuts 
in iitportant areas idli help. 


Pt*ious field worker* In thi* district hsvø coaplidned that 


tlit scarcity 0*1 layer.1 ot bedded rocks aake* it difficzlt ta ap the 


atz'ttctur. • $uci L* the as, and in an attempt to overcoe this dii'? i 


culty an effort h** b*on *ade to utilize such prinzar)r features as the 


preferred orientation of frageents, sinerals, coapositionsi bands in 


lavas and porphy''iee, etc. lJsing these features we have been able to 


represent, eos*ewbat better than has been previously do*e, the atruct*u'es 


around the B*1a14a1a ore bodies, the structures being drilled near' the 


Keystone dusp, the structure of the Capping porphr3r, *nd structures 


around the Early flirt sine. A naber' of factors, however, prerent this 


work fro* being straightforward and eaay 


(I) 'ri*az structures say be toe feint to sap with confidence, 


(2) Steep cleavage and sheeting (secondary etructur'e) say be so obvious 
that the px'istary atructw. era obliterated or at learnt suppressed so that 
the geologist records only secondary structure and so loses the pattern 
of folds that control ore depositien. Zn order to separate støsp, cz'osa 
cutting cleavage Eros prtmai'y layers, separate ay*bois have been used, 


(3) Sos. prsary flow banding, 'paiticularly in the nonporphyritic rhyo 
iitea, is extresely contorted and probably r1ecords the cornpUcatet adjust.. 
seAts that take place along the eargina of viscous, stubby lava flows. 
So far a. kow, theme details are of no use in ainezal exploration; yet 
th. broader pattern of flow structures should disclose the effects of 
l.tør folding.	 : 


In future geologic sapping. in this district attention should be 
given the following: 


(73 Moro accurate tracing of ontact*, with the help of bulldozer cuts 
where necessary, 


(2) Distinguishing aggioserates and volcane congloserates Eros flow 
breccise and tectonic breccise, 


(3) Distinguishing between prisary structures and steep, cross.cutung 
cleavage, and 


(4) Distinguishing nonporphyritic agloserates, •tc, tram the sedius 
phenocryst fr*gsentsis. 


it 1. 'thouht that in, . pite of coái1catjnff fctori -
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Matz'ix is a feItod *et'i*Ltic aggrgte witt drcti*nd ?abric. Zn 


plane po1arizec light, appearenc. ia grauular, and grains are bordered 
a net ot a*afl opaque pyrites. Larger pyrite euhedra occtipy certain 


lensa and are accompanied by & aicacecue mineral with very low biretring-
once (possibly a chlorite). Carbonate (calcite) is rather' abundantly 
d[seeaainated. There is abundant disiesinated leucoxene. 


ck is rhyolitic in composiUon.	 sJe uff flas been 
dyxamicaIly tariphased, hydrathersaily altered, and t4lij4 more 


anrttlr than any ot' the above specimens. 


4.T U&6', Chip La fine grained, sediwu gray, with apparent 


phenoczysts, a cleavage-like planar structure about 40° ta core, and vein. 


lets oblique to oieivage. lJnder band lens phenocryste are dark (quarts) 
and pale gray, fuzzy (granophyre?). 


Slide shows faint planar structure, obliquoly inters*cted by a shear 
containing much black, opaque (mostly pyr'ite). Opaque *dUsttt appears 
throu*hout slide. 


eçrvete are quartz, some crushed. 10 granophyre seen. 


fltriz baa directional fabric, iø fin. grained tragmental, contains


many seafl, radistingifibruns spberulites, is abundantly aericitized end 
Carbonate (calcite?) is very scarce, and some leucoxene is 


present.


vei4	 hwm euhedral pyrite with piumose quartz, calcite? 
and saricite, 


The rock may be porphyritic rhyolite flow, but is more probably a 
tuff. It ha been dyne*cally and 1 drothersaily altered and metaliised. 


!(o.	 1jJ' !ztten*ely silicifiad rock under ore body. Looks like 


pale gray chert, but hand Lens reveals quarts psaocr'sts, diLch are very
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*ows taLzt flow ctructuz n4 t.xtire f) a rhjroUte. jt 


frg**ental,	 tuft I) Veiuleti carry uartt and carbonate (calcite?). 


Thea'e là *o dsae*inated prrite and abundat "aponóa" of laucoxene . 


Rock ia porphyvitic rhyolte f1w oz iatraiLe. flss been. intenieli 
si3cifted and parigIy *etallied. 


_________________ Like No. bu1 has ntotted aspcct and dark 


Hand lens shows white opaque patctea and saae pyrLte Slide ahowa obviou* 


pnocz'y&ta. 


eiocrys azo quartz and plagioclaae. One aaall gzanophyre aggre 


gate was seen, and oe phenocryt, apparently tuartz, 1aa a nyr*ekite. 


live border, 


______ is icroory8 iline and 'shoa:.a faint drectional fabric 
frag*ental. Rae *iävo,einlets of aezicit., veinits of secondary 


quarts (anne crtushez) and calcit.(?). 


Rook is a siticified porphyriUc rhyolite, slightly deformed, and 
hydrotherialiy itersd. Both pyrit. and l•ucoxen appear as small 


pongyfl masses. 
jA'2	 Cber'ty-looking, but darker gray than specimens 


above. Wet chip shows preferred orientation of pale gray phenocryata 
and atnute cracks that contain pyrite and løucoxsne Phenocrysts are 
obiou in slide. 


Qçr vs* are ost1y plagioclase (aibite?) and aoo* quarts. many 
are broken and small irsgesnta occur .in s*tttx1 


• ______ is 5iC*OcZ7$t*l1iflO With ftht: directional fabric	 y' slightly 


sericitized. Shear veinits carry crushed *aatr'ix, secondary quartz, 
calcite? chlorite, pyrite anf leuco*efle(?) Pyrite, a little h1orite, and 
leucozene? also occur in *atz'ix. in plane polarized light the matrix a.a 


. vaguely fa'sgmental, as thouglt it had st*rted to shatter while flawing, 
small shattered *rea adjacent to einlet is heavily pyritized. 


Rock is a porphyritic rhyolite.
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Nødi** iral, very fi.*t* gr*ined, ailicou* and *o*Ie4 
with iigtt gray mpota • Hand 1.n shows qusrtz and f,idmpat' pheiocryats 
*t*rwounded by p*Ie laloes. So*. prLte. A clir.eUun&i fabr i o 
vioti* + :3 00 t core • Slide hew obvious pIvnioc*'ysts. 


ø1 quu'tz grut plag&oclase, many ot	 .nv.iop.t in 


a1cit* (thø b1oea) . A few ranopiyre aggr.ga.s appear to h*ve for*.d 


at ox so of broken teldsp*r. 


t$* is *iorGcry!stalline, not ariina].ly tragi*entel, but locaUy 


shattered (b de'or*ation?). SMtterod areas carry calcite)?) pyite, 


leucoxene and titSaito and sose of these *inral appear in the un 


crushed aatrix. There appears tO be no secondary quarts. 


Rock im a yolLt, porphyry flow or intrusion. It baa been deformed 


and hydrotheri*aUy altered. 


Chip i* fine graied, With obvioui quartz phono-
cymti with faint pals heioeø. l4rctio*a1 fsbric about 45° to core. 


nypts are quartz nd plagioclase, some crushed. o granophyro 
or ayraiakit. aeon. 


4afr& is 4crocrystalline, not originally frgmentaj, but parts 
subsequently crushed and replaced by cs].cit? ends Iittl* sericite, 
pyrite and leucoxane, Calcite? also r.plaees parts of the plsgiclame 
phenocryets. Minute remnants of titanite? were seen in one large 
isucoxene mass. 


The rock is a pOrph3rritic rhyolite. It was rather strongly deformed 
end was kydrothermaallr altered. 


L4J4 - iWi. Medium grays fine grained, siliceous. Chip shows 
feldspar and quartz phenocrysts and idinut. cracks with leucoxena. Some 
disseminated pyrite. No obvious directional fabric. elide porphyr.ttic. 


PhenOorç	 are quartz and plagiociass, some crushed. Some piagio 
daze crystals are partially replaced by calcite, which occupies parts 
of quartz phenocryst boundaries and caeks in quartz.


r.







4
directional fabric. 


Minute fia*tflea ar fifled with oa1te(?) sad possibly a little se'icite. 


?yt'it* euhøtha and apongy leucoxirne aggreg4ts are present . Very litti. 


*hattering of *1I i*atriz. 


sock i* porihyritic rhoUte flow r 1nt*uiv., •IighU defo*'aed 


and bdroth.raa11 altered. 


E A-pJ Z'6L Mediu* tray, iLne grained iiliceou*. Obousl' 


porphyritic when wst and in slide. Directional f*bric about 	 to core. 


ryfJ* 5 4uartz and plsgoelase, *ostly hat$ez'ød. The broken 


p1&oclaaøs are pert tally 'eplac.d by calcite. Phenocxyst fragments 


are scattered th*ough matrix. 


kfa4rij is micrrst*lliue and appears vauely fragmental sa though 


it badbegun to shatter while flowing. It is 'everaed by small shears 


and a network of microcracka, probably foa'med during later deformation. 
One shear' wa almost coapiet.lr replaced by 4aloite some cracks are 
ff lied with secndary quartz, but moat of them only with sericit.. 
Euh.drsl pyrite is disseminated throughout as are spongy nests of 


leucoxene. 
A porphyritic rhyoUte or thyoliti aitro.4low br.ccia, somewhat 


deformed and hydrother'*ally altered. 


ANp.12.Jt!. Medium dark gray. Wet chip looks porhyrXtic 


frag*enta. Slide is ebviously' porphyrritic. 


are quartz nd plsioclaae, mttch broken. One quartz had 


a davitrified glass inclusion. Others were reduced to shards. Pla 


ioclaso Is shattered end sos. has beat twin 1a*teZlae. 
l44rix is microcrystalline and seems to have begun to shatter while 


flowing, and to have again shattered subsequently. Some original(?) 
fra*aLenta are outlined by sricite; others are traversed by sericlt 
wisps. $ome calcite repiacea piagiocl.ase and cruehe4 areas in matrix. 


Py*4te ant spongy leucozerte are rather abundantly' dias.aiated.
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21R1 Chip appears porphyr'itic arid coarsely' fragmental. 


Porphyritic Aature confined by *lide. Rock is mediui gray. 


quaztz is *oatly broken, and øt*arp chips of it are 


stiatered through matrix. Plagtoclaiie (and some orthoclase?) sees lesa 


shattered and are repiaced to slight extent by calcite and *artcite. 


1at!tx, aticrocrystalline, bow* contorted, øwirlly flow structure. 


Ofli)' locally does satrix aeei* to have ahattered duxing flow. It is 


peppez'ed with pz'ite and spongy leucoxene. Veinlet* carry calcite, 


secondary quartz, and very 'ittle pyritii. 


Porphyiittc rhyoUte, somewhat defoz'*ed and bydrotlter'mally altered. 


N 10 	 Chips are rather 1i*t gray, poz'phrit4c. 


P!noc*X*tm The quartz *nd plagiocisse are *tcb broken. 


Matrix in part nonfragaental ,dcrocry*talline, tttt in part was either 


originally fragatentai or sub.eqttently broken. Calcite, secondaz'y quartz 


end a lath .shaped *ineral (alt4to?) have formed in theae fraç*.ntal or 


*rumh.d parts. Some pyrite and isucoxene are disae*inated. 


Porphyritic rhyolite flow or flow breccia, soawhat deformed and 


subsequently altered. 


ELkj to.	 44S'6" $edium gray, coazaely tragmental, porphyvitic. 


Certain fragments heavily pyritized. Porphyritic nature confirmed by *lide. 


Phenocrysta, the usual shattered quartz and plaioclase. 


Matrix, Mt.wocrystalline, sisy have co!*J*enoed to br*ak up wI4le flowing. 


Is now traversed by zyriads of wavy, parallel threads of sericite(?) and 


by eewer velniets of calcite, and cross ..cutting and parallel vetnlet of 


secondary quartz. Pyrite i plentifully disse*inated and a littI. tita 


nite, leuaoxene and chlorite are present. 


A porphyritic rhyolite flow or flow breccia. 


EB rA4TOtiiflZQfl 222L 2Y8' 


__________ quartz and piaioclase, Omewhat crushed. Plagioclase







ery s chtii ser'icitized. 


ri* nticrocry*talliie, with faint directional fabric. 	 t frag-
• tentai, lft.tle altered. Very little c.slcite appeara in ainute cracka, 


and there is very : little erictte. There ii a sial1 aaount of ópidote, 
with radiating 5tructure, o*e seoonJary quartz, a few 3aall pziaa* of 
*patite, soie euhelral pyrite add. fuzy leucoxene,	 • 


Porphyritic .rh3roiite, slightly deformed and. altered. 
o*1j 


Wp.tj Rock i fine graired frai*entaj with ahundanc. of a 
felted rinGra1 wWi very low birefr'iigenee, (Serpentine?) Ox' oaà ao*ber 
of the chiorte group. 4uch (originally detrital.?) quartz, aoe ifltro 
duced quartz, calcite, titanite and daseainat4 pyrite and a little epidot 


Seea to be a tuft of mixed or.tin, including eoee debris trori a baaic 


interaediate source,. !yd'othermally altered. 	 ' 


•	 Ajino2Z444tt Porphx'ittc. 


shattered quarts and plagioclase. Some of the plaiio.. 


clesea have become quartz$eldepjr ntergrowtba, others have been re 
• •
	 placed by calcite.	 •	 •	 • • • 


•


	


	 atpi, microcrystalline with' faint directional fabric, followed by 


ayriad of *inute sericite (or csicte?) filled sh.ax's. Titanit,, pyrite 


and	 little 1eucoxe. present.' '	 •	 " •	 : '	 • 


• A porphyriti rhyolie, subsequently defcrmed and rathr. intensely 


altered. 


8 A2o4ina 	 li te ore. Appeara to be a sass of 
isterlocking pyrito crystals, cemented by secondary quartz and a brightly 


birofringent . atneral, perhaps sericite. Locally the pyrite appears to 


• 'have shattered and prtial1y r'eplacid' by.. aphlertte. lo chalcopyrite 


,, recognized.


•	 '	 •'







SHA S TA - PHEL PS DODGE JO/NT VEN TIJRE 
FORMA T/ON COLORS AND MAPPING SYMBOLS 


____ BRA GOON SHALE (Light Tan, Caste/I 42) 


I	 A1 
L	 vS'^-i KENNE T T I. /ME$ TONE (Dark Blue, General 426) 


_Z_ 771FF (Lemon Yellow, Caste/I 2) 
_________


A GGL OMERA TE & CONGL OMERA TE (Ton, General 452) 


I4 "CAPPING mm RH YOL / TE (Dark Tan, Caste/I 45) 	 PO 


I 
1	 -" NON - PORPH YRI TIC RH VOL / TE (Light Gray, General 4/9) 


I 1-2mm 
I-	 I / -3 mm RHYOL / TE (Turquoise Blue, General 424) 


1/1/ 
I-,-, L	 ' / 4 mm	 RH VOL / TE	 (Light Blue, Caste/I 2/) 


LCOPLEY GREENS TONE (Chartreuse, Castell ,4 or General 


D'A BASE (Emerald Green, General 432) 


MASSIVE SULPHIDE (Dark Red, Caste/I 35) 


GOS$A1V	 (Pirk, Caste/I 3/) 


_________ GENERAL MINERAL IZA TION (Orange, General 408)


BEDDING .• Dipping •, Vertico,' -a-, Horizontal 


PLANAR STRUC TURES Dipping 	 Vertical --, Horizontal 


CLEAVAGE: Dipping _.Z° , Vertical -4-, Horizontal + 
SHEE TING Dipping	 , Vertical 


JOiNTING : Dipping	 40 Vertical U 
L INEA T/ON Plunge -° 


CONTACT: 


FAULT• (Blue Line) *70 


VEIN (Red Line)	
°- - 
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5N PANC$O	 , CALV I* 


April	 1961 


Dr 


Accani.d by Yre D. nson, Geologist of the Abbott , Mine, X 
**aepected the project on April 12 - 1.3, 1963. 


face dieM drill hole !o. 2 (see Interim eport, ebruary 8, 
3961) is &mn to 296 feet in the henging vail shale. The rig is 
caeDt1.y non-active but drilling y be resumed this month. 


The 21.5 crosscut has been e4vaaced to a tot1 length of 253 feet, 
only 215 feet of which is charged to 1E. altered serpentine 
breocift (back dike) - hanging vail shale contac.t was followed to 
the saitheast, at eca expense, but the entire northwest extension 
of the back dike structe appears to contain only ninute traces of 
eibir. A seiipl. ms taken at the contact where iiineralization 
ums snt1,cited (1n o. 3). 


of th in shaft rehabilitation has not changed since the 
last inspection. It is c1ete except far the installation of 3 


4 1snt in the eanvey. 


$bilitation f the 200 vest drift is complete. 


216 crosscut driven .35 feet to probe "the contact showed this 
r.a to contain only traces of cizubar sth rcaeite. £ sample was 
teke at the contact (4an o. Ii).







I, 
V


-2--


Underground drilling, from both crosscuts, at company expense 
was also disappointing but drilling is continuing, in barren 
serpentine, from the face of the 216 crosscut. 


The March narrative was submitted to me by 0. C. Reed, Manager, who 
requests written permission to cash his OME check which has been the 
subject of discussion with you. Reed also confirmed that the Abbott 
Mine is up for sale by the Colorado Oil and Gas Corporation. 


J. W. PADAN 


Copy to: OME File







MME FORM 6	 REFERENCE SLIP 


—59	 OFFICE OF INERPkLPLORATION 


TO:	 I	 DATE INITIALS 


1. Mr.	 ____ ______ 


2.___________ ____ 


4.


5. ______ 
FROM: E. D Talbert	 4/10 


FOR: Check items for action desired 


- Action	 - Reply for signature of_________________ 


- Approval - Investigate	 - Surname 


- Comment	 Recommendations	 Signature 


Conference	 Rewrite	 File 


Instructions	 Your information 


REMARKS:


'1 
t===	 £?t 


- 
INT.-DUP. SEC. • WASH. • D.C. 	 M56300-59







: EXTRA COPY 


RECEIVED . FEB 1O 1961 
- .)	 eDu 


UNITED STATES
DEPARTMENT OF THE INTERIOR 


OFFICE OF MINERALS EXPLORATION 


555 Battery Street 
Sari Franc1so U, California


Peb 


	


•	 Subject:	 . Interiz* Report ........:	 .	 ••. .	 •, ..	 •': 
Docket No. (4I-6O8l (Mercury) 
Colorado Oi. and Gas Copor*ton 


	


/]	 Abbott Mine 


	


/	 Lake County, California 
Contract No C*IE-2U7 


J • 	 ,J,	 .	 .	 . 
7	 Acconipaned by Fred B. Hanson, Geologist of the Abbott Mine, the project 


was inspected by H. J. Ih'*ke snd J W Padan, Mining Engineers, U S B 14, 
on January 26-27, 1961 


They report that 


Diamond drifling is off to. a s]i start as storrn* have	 <p rations 
and focused concentration of 1E efforts underground One 55-foot hole 
was &bsndQned and 	 not be charged to CML The rig was et up again 
and Hole No. 2 is down to i6i feet in a ery arenaceous hanging wall shale 
It 15 anticipated that this hole will probe the hanging vail shale-
serpentine breccis contact 


me main shaft rehabilitation is ccinp1ete except for installation of 3 or 
k landings in the manvay. 


The 215 crosscUt has been rehabilitated and advanced 103 feet at which 
point the altered serpentine breccia (back dike) hanging vail sh*le 
contact was encountered, about 100 eet sooner than expected The contact 
was followed to the northwest for 68 feet but only traces of cinnabar were 
encountered Forty feet of the drift have been timbered. 


Fred I) Hanson, Geologist, and. 0. C. Reed, Manager, will request 4E 
permiesion to abandon the 215 croesut, after following the contact a 
little further, end. apply the renaming Iootage tOr the 216 crosscut 
which Will be driven normal to the contact until it is encountered, rather 
than following the contact where it appears to be barren. This plan 
appears logical end Is reconunended.







_;
Amndnent No. T, sutborizin	 this *snge of wor1 p).sn wss fo2war'ded to 
the o'ato	 r eignsture on February 7	 1961, 


Thflcjsl 


Thus I	 Rehabtlit*Uon	 AUo able pendst i6o 


*) Efl*ft and 200 $tstion	 $	 ,00O.00 $	 ,998.14s 
(b) 215 crQsacut	 1,l0.QO I,i8Q.3 


ThueII
z'Utth snd e'oescutting	 15,70.00 2,62o 


Timbering	 2,100.00 
Disnon4 driUing	 U,200.00 935.00 
Co*'e bøxes	 180.00 
Asssys	 • 00 


bcpeiditwee ..flowet by txe cntit 435060 00 
xpe$iturea :eporte	 tbrough D.cember 31, 1960 


Uneçpend$
_________ 
427 321 


Contr*ct dated	 Ju1	 hi, 1960 
Cottrsct pez'1o4	 Nine	 ctitbs 
xpixtion dat*	 April ib	 1961 


George H. 1O1*, JX. 


Copy to	 GIE File
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S 	 RA COPY. 
UNITED STATES	 0 M E 


DEPARTMENT OF THE INTERIOR 	 RECEIVED OCT 10 96 


OFFICE9SXRATION 
Sen Francisco U, lifornia	 _____ 


0ctobel9t______ ____ 


Chief, Division ot Field Operations,	 Wiuhintöi1 Lii. 


Actirg Field Officer, , Esgion U 


Subject Interim Report 
Dock*t lo. oi.6o8i (Mercury) 
C.O.4. Minerals Ccrporation 
Abbott Mine 
Lake Couzity C*lUornl.s 
Contract lie. Idm.-2U7 


Aeccepanied by' Measers: C 0. Re*d, Resident Menager and Fred 
lianson, Geologist, rapx'esenting the opeIater, this project irna 
inspected on Sepiwe.ber 27 and 28, 1960. 


Diaiiiond drilling, beginning with drill bole No 1, ptirsuant to 
Mep, Figure 3, will stert on Septsab*r 29 . The delay in progress 
has been due to difficulty in obtaining delivery of diaaoxxl bite 
from the supplier in Salt Lak City, Utah. However, the bits 
were received on Zeptsaber 28, and drilling plattorin, euipnsnt 
and crew were &ll in reediness. The opezstoz's propose to use 
one drill rig, one shift per day for five day pi week and hope 
to solete the drilling program prior to adverse weather con. 
d.itions. 


A shaft crew and eup1ies are being assembled for the rehabili-
tation of the Mein shaft, and lik, the drilling, viii operate 
on one shift per day for five days per week. 


S 	


Financial:	 S 	


S 	


S 


xpenditurea allowed by 'the contract $35,060 00 
Zxpex4ituz'es reported 	 _________ 
Unexpended	 35,00) 


Contract Period. 


Contract dated	 July lie, 1960 
Contract period	 9 aontbs 
Expiration date	 April lii, 1961 


GI&NN G. G3NThI 


Copy to.	 File, 'egion U
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' : RfENT O- THE NTEROR 


UFEAU OF MINEs 


GION


March 30, 1960 


S 


".1


To:	 W. W Detrjc Executive Oficer D OME Wield Team D Region U, San Francisco 0 Calif. 
From:	 A. C. JOhno9 Supervising Mining Engineer, Region LL 


Subject:	 Applicatjo for OME loan by COG Minerals Corp. 
Submitted herewith are four copies of an application for a loan by the COG Minerals Co rporation to Conduct an exploration program at the Abbott Mine, 


Lake County, California. 


I have reviewed the applicao and have 
disCU5d it with 1e operators of the property.. I would recommend that the appLi-cation be given favorable consideration. The only changes I 


would suggest in their applicatjo would be to drive the 213 
crosscut before any diamond drilling is done0 


They have a'so propooj a crosscuta some diamond drilling 
at the Reardon tunnel, Again, I would suggest that the north 
crosscut of 365 feet be driven before any ezp1oratry drilling is done. 


It may be necessary to do some th-illing after the c rosscuttj has been completed but I do not believe it should be a part of the Preliminary work under this program, x do not believe 
they have allowed sufficient surface drilling and, if enough 
drilling can be salvaged from these underground croescuts, I would suggest two additionai surface ho1e	 one to be drilled south of the 3O0 .'fot hole proposed on map No.4 0 This he







would explore an area between Hole No0 4, which was drilled 
by the Bureau of Mines, and their south 300-foot hole that 
they have proposed, The bureau of Mines' hole indicated some 
cinnabar mineraliation0 The other hole that I would propose 


ould be west of the Gulch Fault to explore a favorable zone 
in that area0


A C	 hnson 


Ends0
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U
S.	 Scab	 D 1 D 003 root 


I	 I I	 S	 '' LLU( 


4Z26? cxv
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/5 ORTA	 9PRij. CIILCI, 


0 


4/4!5 HILL


SU4', S0Q7,
I14


T8 


PRDPbRTY 4AP 


Arsc 1 arid Area 2 


	


Proposed drill holes ar'a indicated as solid circles0	 Aro 1D which UQS 
in the 3outhtlost qi.artor of Section ? T 33 N R 5	 has tho first priority0 
Area 2D lying in the southoast quarter of Section 12D T 33	 R 6	 is 
reeoendod as an alternato to Area 1. 


Clairns colored yollo have boen subordinated by the otiners. Clis colorcd 
groen are oiined by the applicant Shasta Ninerals and Choica1 Compa 
Uncolored areas in Section 7 are open land that. has boen ithdran from 
min'ral entry0


4.
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25
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C) 


PROPERTY MAP 


AREA 3 


Proposed drill holes arG shown in soliJ black circ1ee 


Claim3	 ubordinted by the ownors are coloro yellow	 The 
claikil and open angle of growd betieen the Sheep Spri 


the Gap No6 1 claim ha5 been located by the operators bu 
staking has not been completed and the claim location not 
yet recorded0







i .. .	 ,	 ..	 ..	 ' .	 .	 . 


,.	


H.'L.


.	
i•


W


&to	 * 
rc C	 .o 0 


$zQ 
C	 . 


I ____ 


Cb*3 C	 t**i 
C)	 D: 


ica	 udy** b 33JL 
tCC)	 C 


H 
•


e4t*t ni 
QC	 C CC/


Grn 


:	 C


sr 
*to '	 ci W _________________ 


a 
%EJ	 C 


() e	 tp 
3%t$	 U







:0 
•	 •• 


ca DE•	 ' 


•.	 c• *	 . 


. a:r:..	 c	 o2 t	 L& 


• 	 • (tg X••.	 vt•	 it	 .. '	 '	 .


&ft• 


••a3 3t*	 • 	 t•&.	 2*t 
•	 •


etz•	 OQ	 ^e	 &	 cZt	 e.	 . 


• *	 t2	 *ro 


° 


• • 	
: 


JJ •c	 '	 •• 


c7	 '	 ct . btO	 o 
w 


• • 	
ti 


1 •• •	 J 


JZ	 Cti 


2I	 .	 ti 


4i1cC	 kt	 •	 {•:•.•••• 0 Øa	 3fl• 
•	 • c	 :	 ¶j	 DZn	 . me 


• .J *:	 Ct


•	 c	 £t	 2 


tNfl	 i1: Q •c•%	 çc	 :• 


• 	 • 	 C 


:	 •b	 •• 02 


• 	 •• 4E'
	 •	 )•	 '	 :t	 CA 


I	 OG Q, E	 . 


S	 •.•.. 







u i 


t	 øO. Q 


,.


i to


U, Ø3 tD4 


13 c;	 , ;34


fl k3 


*Q t! 


u	 g*4 . 


c% fl	 ixr 


tZ VC3 QC2	 b* 


' 
__	 cx	 r4	 ttt 


a	 toA 


d	 QC	 *C)ø 


ai*t	 c etu*	 10 


ti 


t_ c*	 r4 


z_t	 2:	 ttc







.	 ANGLE STATION AREA 
Docket No0 OME . 6O78	 Contract No0 1423O9Q.2113 


Month	 Hole Date	 Date	 Drill Footage Depth Footage Season	 Total Reported No0	 Started Finished Shifts Reported of Hole for Month Total 


AREA I 


August	 AS ..4 82 . 6O	 8226O 35	 610	 610 


AS . 5 8=2360	
1117	 1117 


926O	 19	 42	 549 Sept ember


AS6 936o	 9 . l26o 12	 350	 350 AREA II


	


AS7 9l3 .60 92360 19	 291	 291 
SeptemberAS8 92k=60	


2107	 2107 October	 1036o 13	 82	 389 


	


AS9 lo=+6o 1o86o 12	 210	 210 


	


AS1O 10 .=10..6O lo-.186o 12	 221	 221 2620	 2620 


S


S







LE S TIOk 
.	 0zot	 oitt )V O	 23=O902W 


iu DrI thg 1960 


©1	 0iU F©©a	 0op	 ©o 
__	 LJ	 L 


XI


	


120	 120	 120 
A]2. 7/2/(.	 4	 2D 740 


gt A11	 8/22/61	 25	 433	 553 
Al2 8/23/61	 j


573	 693	 3433 


Spt 0 AS12	 9/20/61	 18	 471	 611	 471	 11	 3904 


0
ta.







.	 ItB COP 
Do©o	 6078	 1423cO92113 


__ ____iod	 Jth7 1 1961 


©th Date i11 ta Xph	 ta1 
__ ___	 __	 __ 


1UtA III 


u1y t1 7/12/61 32 604 604	 6o	 604 


CCYL 8/3/6L 6 108 712 
C2 8/4/61 8/25/61 32 625 625 


8/25/61 U 47 
____ 115O 1754 1754 


Spt	 KC=3 9/5/61 4 61 478 
C4	 9/6/61 9/19/61 17 488 488 


K5	 9/21/61 j 
30 716 2470 2470 


ott	 c5 25 387 387 2D857 2857 


Nov0	 KC5 11/2/61 2 10 564 
KC6 ii/6/61 11/29/61 21 467 


±11 477 39334


. 







S
DIA0kD DILLDG Y	 ATA MDERAL & CICAL C0PA1\ 


RE4 ?OL 


G6O78	 Ct@t


0@aibii	 ©ta1 
Piu Dri1lin 2Dát20 


th	 A opt	 piy C@bi
______ 


Ja1y	 XX =fl 
XXX 1 O4) 724 3344 


XI A11 553 433) 
12 140) 


III C4 712 108) 
©2 625 623) 
C3 417)


1723 067


	


September II	 AS=12 61].	 471 


	


III	 C3	 478
	


61 


	


488
	


488 


	


KC5
	


167)
6D234 


0t©her III	 K5	 387	 387	 6641 


November III
	


KC5	 56+	 10 
K . 6	 k67
	


1+67
1+77	 7418 


fl
1*. 







I 


.4 0 cc/	 0 


Cf Ct/ C 


c(3) 


c.I	 4*)


*•D Q, 
f2 C eZs


.


f 


cx.cc 


.


&o


C) C 


4 *
	 T


-"IL 


t3







:,	 •'	
: 	 . 


1Z	 Z	 e	 Gb 


. .
	 3	 :	 b 


.	 ,% .:	 rO	 .	 . 


2 


*^	 ct	 4	 A1 


	


• 	 • 


• O4 Z*	 .• vU&	 ttt	 0 
2*	 *i


	


*	 o*: 


	


• 	 • 	 c•.••	 • 	 s 


	


t•	 Z O a. 
ZX 


• 	 ao i •	 *	 bo o 


	


•'	 O	 .	 0 


• •	 U	 t*E	 j•j 


	


11	 • 	 • 


• t3	 C*:	 tU	 •• tUt €^.$ 


	


• 	 ••	 t.	 •3 C*. 


	


•	 •*3	 3•'	 & 


	


0	 ' 
O	 Q	 t • '4	 tt• 


	


•	
*z	 • 	 Ctc	 c	 . a*z	 E 


C CG 


	


• 	 TO 
•


	


c••	 j•••	 jac	 rnJ	 cQ	 4t 
•	 a 


• 	 • 	 • 	 •







H	 . 


.,.
t	 cO 


J 


I 	


::.	 SA	 *W	 si	 L'% 
*tV 


-	 't	 W 


£	 (3) , 


r* O 


, 


('a)	 ir 


.	 . 


..• thc .	 * 


*. .	 . otu* t$ 
A 


	


te*	 tt'O	 X) o2 


.	 C	 •*'. *	 Z:	 . 


bO 


gj 2:O3







S -_ 


/ _


I ______ 


/ 
/ 


______ 


/ AGL TATO 


/ ___________ ___________ ___________
GOTY,CLI 


- _________ _________
DIAM( D DRILL wOLcr3, CORIRACT 


o DIAD DRILL	 OLZ9 IR ©CS3 


-+ pqo DRU..L HOL1 


, CALE	 VEIZV ___________ 


0	 100 200	 t00 '	 200 


_ _ __
ALDAPJLNL 


PAT OfP 







_- __ _ _ 


- --_--
/5 


/ 


h / 5 z150_ 


-


// 


/ -_________ 
A9-I	 _


_________ _________ 


/ 


--_____ __________ ASTA CQ1	 CAL fA ___________ _____- 


- / © DIA ]O DHLL IOLJO,	 Oit2 CO1TUCT 


0 DOpD DrnLL 4OLS


MLUMI.R9.1OU 
q • u.o. PAT. OPP 







	


.	 . ta	 . . 1 . a	 Qu 
.	 .	 *ia	 &	 ,:	 )	 ) 


M•	 e çc 


.	 kO	 •ç	 c 
41ic	 &4c


t 


	


p;	 $< 


	


tJ 2tI1	 4 


	


•	 C1	 cc 


••c	 c	 o	 C&Z 


	


Uca	 kt 


	


t&	 o• Q c 


•


M 


A 


ø u. o t' 


C	 )	 £	 e	 e. 


j	 2 ç 


•. c. 


t* 


cc	 c	 Z: . 


•A	 •C	 C 


..	 .<	 •a	 uQ: 


L	 •	 .•.







.	 .............1 


-I) 


I____ 3' 1_ I . _


I 


I 77 


_________________ _________ _________ _________ _________ ________ c	 — _______ 


1U	 GO72 


© DIAtG	 DcILL	 oL 


0	 3OL	 !t	 POC(33 


______________ ______________ ___________ ______________ -
—+ coocc 


©	 oo	 E2OG	 O	 'GO 


I___ ____-____________







[1 


.,


Lt	 j:J 


•H
20.







4,







. 


Hole No. --


Coordinate	 . 
Type DrilLijr	 1i 


itSize	 :.: 


FRflk4 I	
FTOF	 TYP


SeetNo..	 -	 :	 T:.:	 AID u T LT.:1cAL::PA::Y	 - 


DateStoed:1	 ........ 


Date Competed_ 2: 


nrtt n rIDTInks Al T AVIfM AbJr


Coar	 ahon f-_ . 
TotdFootae... 61Q'.. 


Overall Core ecoey.	 .-. . 
Locd 13y_	


:J.:/JpI 


MTALLIZATtOI'4 	 ___. 


-.-----	
WtL ; .	 -	


l-r--H-
TOCOgE"'"1	 #rlrv 


L; . L	 I	 ........	 '•	 -	 . ..-	 . 
_____	 _5::) .c	 •o:•	 . 


I	 5r : :i1icifed	 fr':reta1	 nor'r-h-zrtic	 rL7oiitc 0	 . 
i-	 . ,	 .	 ---.-.- t	 I-r-t	 o	 oytd	 ft	 ............ . -h.. 


-
Becnes	 c	 1icified	 axd	 ::.:	 fner	 . j	 I 


.-.;-	 J--t	 ....:. . . .	 J,.:	 •o) 
_;_


.
....	


r	 • Iene	 ve,'	 oanded	 .t].ov.	 breccia0	 j : 


i_ .-. :.	 : -	 --.-.	 .--..	 ..
-. 


0_ t	 ......-.-- ---.-----	 . 
r.	 .	 orr-e	 fra'	 -:yr°ti .'	 .. . 


-
-= - -E_____-


____	 -_-
................. ii1. ritaLjIcifi±	 iti.noip;hritirzll.te	 . .	 -	 ..._L -	 ...	 .	 - 


ELtrezr21\	 f'.cd	 'A1	 i1r .	 r-''	 2t '	 r d 
_. D_r-ppars_non1ragrnenca!_a _ 


-. 
.i-


OCr	 siterc	 r	 ie red 37Q5	 1'mlf 
I	 I f-------.	 ..........-- ......... 	 -------.--.----.--. . ........


_______ 


_-----------_
-------F .	 ........-.---.-.	 --	 --..----.--.---	 .-.--------	 .	 ----±-4------I-----t __4C	 I o--'f-1_s1uiL _nrrjryif1_	 Ic_1 _______________________________ 


I	 rp.j	 'ri c nta1	 t	 311	 '11lc1f3cti r)n	 icreaos	 L.152 - 


----4-c 


i__ —	 -	 --	 -	 - - 
.-	 flte..O.hJit	 ECkeCt .H iT...;


. .51	 _L	 thatapj•e;rteveryma11(O1fl0:gartphenocrrt 
-----------


......	 ;....--
— 4 515 :11 I	 r:yrP	 yIttorphyry0_plianT	 -oun i	 id_ -	 -	 r -- _______ Tcct : 22	 of rp1actnt quartz a] ong citact at 57 	 Apners intrusie0. I Ii1mm 1ig	 _gray__]ite_crpyr,T__t____?rTnnfi 	 _______ - - 


--- _JtT -	 -	 --	 -	 - _________







. 


1 k 	 -	 Sht N J --	 Ic	 CCPAY	 COr	 ?52	 - 


Coordates	 -	 ToFoo	 5490 


ype Drfl-	 Date Compked	 Co	 covy 


tSize.	 P:".	 GEOLOGC LOG 
I	 1L1I1iQ 


PLW.	 I U	 CORE 


--Th
r 


,	 -
VL4	 I.WUb I RJI', ML	 RI	 IJ1	 MINL1	 U% 


--	 --	 -	 _	 -


- .	
o co ' 


F - -	 --	 -	 ---	 --	 -	 -	 -	 - -	 I	
-	


i-—	 _11 
.- ____4_____________ - ____-_-_____- ________________---_—-----H---4--


-	
•1	 - !-	 -	 –1 - -___-_.-_	 .	 -"-	 - --.-.------.--	 -	 --- -	 .- -- -	 "---. - 


_	 - -	 ------__-- 


--..-f..---.	 Tt"ttT"1 -	 -


.t- --•--••--


_ 


- 
'orcken Tc	 ccre 0	 Baily	 (;rcnd0


I 


-	 -	


--	 ii— - z1ij	 - L 
j 97 ti ;enar 
22EL tJ L,_ct	 J( Q	 Lt 4tQl Eia - _____	 rajrePn	 ____	 -	 - - JL3- - -- ,- i'iTmen ____ 


--	 .. . .	 .4 t--	 - r -Vey	 fliceous after	 Light gray in color0 _______	 I ------
-,	 -


_____ t ____ --'-	 .t—I	 I - 
Becomes 	 f I 'aentaJ	 at.	 20G	 Dhenoorts become	 :redomir:ant wi!tl. 	 th some	 I.aie L loneroci$t	 to	 rnrn0 Srali 	 fau1t50 


1- Iorporpyritc ag-lo-nerrte 0 Fragnents prc'omina't1 y nonrrrr'rit1q f	 _ r'vo2i_te - 
__- - t	 J	 —T--------t----4e 
I'


"1
____	 ____ 


Verr si1i-eous flov	 andednonj?orrm rratic r}y	 1itc, Fagp nt10	 L	 - L	 - --
Becon'esiricreasiiiientaj_______________ _____________ 


----------.--.--------.------.--------- -----------.---.-.-.-----------.-- --------- ......----.--.. 	 -----------
-4-	 - 12 .. ____	 ________________ 	 ---.--	 -	 - 512	 -----_ ----___ ---.----	 F - -	 T _i Frentai sili c.ji ed 	 onpo	 rLJt\i Greertone 53536	 1 -	 - I--------------- - 	 - - - -*--------.- .-------- 	 -*------	 -__________ li	 __L 







.


	


. 


Ke No.__	 _____ 
1 8Y O- E 4.;	 ': 


Type DnL_ 


Bt


Ne._i	 SHASTA MINERALS AND CTE1ICAL CCJLIPANY 


DS _3"23EO______	 _________________ _______


D Ccipkd_926


Co©ir	 ©hG	 k69 


To	 ©j____. 


ou Co Eoc©v&y._.__.??.._% 


Lood	 WJW/JBI 


FgOM TO _	 TYPE OC	 DESCLIPTION, ALTEATON AND LEMAS	
1MALTO


I 1 T0	 DPTh 


______	 -- H— - 
-- H---


_--	 - IIIHI__rII 
Very_soft_decomposed_rnater:ial0_Largely_drilled with rock bite 
_ --_


_____ 
_ - - 


iii- 


_____ • -___-_____


--- I I1IJI I I I	 __ •	 -._--- I


___
conposed	 y1ike	 deply weere	 rhTe0 Prbaly - - 1 1 


i __ in agglomerate zone0 Oontains few I c	 nonporphyritic framents0


--- --


I 


—m2-- f---9orne FeOx	 1 9 22 1 etain	 Evryttrmg decoposw j j-- -
_Econt_developrnent of_


-; ___
-


___ 
_____ Jj 


_______ac n±jjna


-- _ - 343 1_mnat2 143 cmtac1_betweenP_a'dsei se _____ _ ill____ 
3i4	 35O


_________ -	 = 
lnip	 At34	 small fault with gouge arid breccia0 Additional para1le 


hear _ more_
- - -___• 


----___	 -__--__ --_. _•L_ H


___
___ 


________ 
- 
H • -


---_--.-._---._------__
-	 _____ 


------•-- 


• .	 --- --- •----H------ 
H - 


-	 • --- -- - -	 ___-


_	 ___ ___	 -







Ko ©•—----_—	 s Nol_ 
D


&g	 v©©c_?1 
T@O 


©ll C©o QC©VO__51_%-_----
WJW/JBI 


.	 $	 . 


Y L 9 's"	 -.	 -


G1OLOGIIC LO	 L@o	 __-_--' 


FROM	 TO	 TYPE	 ROCK DESCdPTION, ALTERATIOP4 AND REMARKS	 __________	 ECTON DE?T'I 


-	 -	 I	 --	
More0UdrOCkb1tc	 - 


L4iii. 4—±	
jse	 ___	 . IL 


__	
re	 jsryThesho S11i Tfid1o09 Becom0T	 erta	


I	 __ 


____ ______________	 __ __ it-
1 7	 I	 NP	 Greenih	 SI1iCjfjC	 rporphritC rhyollteo	 I 


-t------ -t--	
------	 --------	 S- - 


_____ _____ _____ _____	 ottom pf frc;rnElLta l zonç at ?i ._-_---------------- - - - 


1	 --


__________ ____ ____ - 


k 
1	 282	 291	 NP	 Fraefltal9 nonporphyritico Fraeflt8 sharp and anu1aro	 ( 


I	
I


- 


I'C$I1 T\	 I	 D@ Cod_9216O 


- ---- _j___
	


-------.-	 __ 







.	 I 
HoQ	 ©..	 -.- ASTA:ILANDO.HCAL_OuFANY	 _---
Cordi :'; ----- T©@©@Qj9Q2 
Type me C©J36C C	 69 %_ 


tS	 •_ GOL©C L© Lo	 NL_ 
FO 


0 HHrn Toc	 e Q 	 - ----- _ _ ___-- ---	 ---	 - -
-	 - 


• Tuff	 thlnb and ed 	 grany	 fragmental in part 0 Flow banded? -	 - - - ; 
r 


1. Fault 12O425 
_


I 


-JJi4iT iTh- ___ 


F jJertQ b torr e in	 atrix 0 	 o ck c 


- -- a----- +----f


____ .ttered	 ntnporPyrit].c rhyolite becomming fragrera1 0	 ccas1pna.	 • -i-	 ---H---	 --------	 - - 


271 Framenta1 nonporphyritic rnyo1ite, 	 ne fragments sharp9 


A-----.--•••
--


HJt,:
-	 -	 .•	 •• 


:ti L --•-, 	 • - ------	 -------	 ____ ---- 
___	 ___ -----	 -	 i_ -	 -----	 --	 - -	 -_--


_;	 -•••••- -	 •--•• —-• •---.----•---••--•--••. 
----.	 -••--••••-•L-.• 	 +••-.• 	 ••







I	 . 


11* No.	 - 
8 COd&.	 ---------__---_	 -	 -	 '1i@	 o_ 2101_ 


Type	 I i n e	 coy_ 
:x :x -	 GOL©C L©	 1ILJ1 ___________ 


FROM TO	 aOCsCTLyAy	 _________ 


__tt	 ___	 - 


no core recovered0	 v-I- -	 - __ ______ -	 ________ _____ 
1 mrt	 A arc	 hreen hyo1it	 rfine xis 


m	 S10Mo0 1 im qtz0 phenos 0 Becomes sp1otc}y 9 ch1oritic silicillied0	 80 
__ __ __ 


c 
L c	 ___ __ 
__ __ ____--	 ----.-----___iit1_ 


-__---------	 - .- ------j.--t	 -____


iT 
r	 1 


-- --1- . --







I
	


. 


_____	
- - 


©ll c	 ooy _L 


- 


FROM [
_


TO	
0	


TYPE	 OCDSCT0 tLTATON AP	 MAS	
OATO 


1 -mi Lu iy vrttrd 1 mm r.yolte roro Fr:grr	 tai(?)	 tufracec.?) 
-	 ......--	 ...	 ITtflp9 


-____	 L1i5J 


5Z -_ -	 _ Jfl. f1	 fQD_LLe_d 1	 ii	 1	 -	 --
Boc'1:	 'arsEy fagrnenta1 and 	 I 6O 


______ - 


-- - ---j-


4
'd	 ireccia	 152'	 l6lolo 


--	 -- -
_______ ___ ___


3	 ;.rid	 Ya	 erdonporp}iyritTE riTR5i.Te0	 ____ 
F5t	 öép rYëh"' .n 


ttr ______________ 


- - 4-. .. -	 -.-
--	 --	 --	 .-- ______--------- ..L	 - 


•	 ---- .--- -.---.	 ------ -------..------•--.-•-------.---------•---.----- -----.- ------- -----	 • 4 .•:.	 i. 


t_ -------.
--•-•---


TF -- ____ 
__ 


T --- ------	 •----------
iiiiiI i 


___________	 -,
Iii


I	 •	 . --------------------------------------------- 	 1-•-H---


_____ 


Iyp DrãL	 rk;'Ir'. inc


G1OLOGE1C L©


_____	
C'ki 







I 
Ho'e No..	 . ..	 Sheet No.1 . . - - ShASTA MINkRALS PNDCH24ICALCOMPAN	 -. 


cc 63 N	 v'/_) I.. Coordios 6 .' 91	 Dote StedL	 .. ..	 ..	 -- - -___________ 
Type DrilL D1axnond1ire line Dote CompL/'1.. 
Bit Size.. NX43X	 GEOLOC LO


.. 


TOtOl ©OJG 


OvroU C'ro coor y - 
L©1 i_!LJBL_... 


FROM	 TO	 F Ô F TYPE	 ftOC( DESCRIPTION, ALTERATION AND EMARCS 	


—T----1	
ECT 


- .	 -	 -.------.-..-----. 	 -.	 . 
Weathered Zon'No Core0


___	 or	 ••-•1 .-•---------.-.-•-•--_--------..---.-


- _________	 ___	 ___ ____ ¶ 
.......- ......- 	 .	 .... 4	 agmenta1	 .	 rite	 ie	 contaminated 


_______________________ b" of	 tuif at 9j . O Some Feux stain _______________ 


.4............
- ________	 ________


-................ -	 ..	 .._.	 .. 
lner.ocrysts gradually decrease in size0 --	 _________-- _____________ 90; 


195


___________	 _ 


l-Ti	 r	 Fragirental	 grajp	 l -3mr9	 car -ing ty e,	 hjo1ite oorpnyrj0 
.......


____ 


I


.%	 -	 ........ --...-- ----- ....----...-..----.-..--.-.--	 ......... 


...............................
I 


-L-	 ........-	 -..-.- ...........................----..---------.---.--...-----.--...-.--------- ---..--.-.-
Ol.re aid breccia 2Ul-2b7	 Gouge 2 9 r-29€i	 Series_9l_slips


__ 
.	 . 


---4--........
. 


Pyrite veinlets and some gouge 325-330 	 .
________________ 


Some	 mm ohenoc0	 pres0	 30-3590Fine1y	 brecc0	 l-2--.pyr055959 : 


36_________ Large fault zone 362376 5 ____	 _________	 -.	 -,	 .	 -. .... 
_____________ 


_____	 Greenish gy1-2 r1iteporph QMuch chlorite p resentft
_L4 


______ _______ 
'Birdseye" dacite £orhyrr 


-efluri to dark g-een;	 noT. 2	 yôoror1eavi 
corit..e_&	 oeRnme	 _____________	 _______________________________________ 


...... Becomes gray after	 +5 h? Fragmental	 (?)	 :	
: 


......
___________


-----.----.- ....--.	 .—.	 ------...---........................ 
Definitely fragmental afte.	 +b5	 Phenocryst size decreases	 .


- 


Most phenocrsts are less than 2m::0Becomes greenish-gray 0 -


- 


)532edofh1


250 


-i......j-........---..------.---....----.------..--,-.--.----..-.-.-----.---------------.------.- . 	 ---.4---.f-- .t- - --.. 	 -	 .	 . - 







S 


C@O	 va . 3.17 -. -_-


T@	 . ..... 


O'e@ll C©	 QCO7. 
L V JtJBI --..-----


I	 CT© tPTh 
..	


.	 .-h-.-.-


	


4. ...	


TTT	 ...... I ......	 ..	 L.	 .: 


ASI7	 SHASTA MIiEhALS AND CHEICAL COMPANY 
Coord;6 L 639 E	 - 


Diamcnd . Vire1jne	 ..------...--------.-.---___ ype n --


it Sze	
GOLOGC LOG 


FROM	 TO	 i-i. r 


.3	


co	 rn 


lu 


LI 
--


4	
f-	 -.	 .	 .	 -----.--	 --.-.---.----.--.	 - 


. 	 ...,- ..... ...--.-..... ,...... .-......,....-,. 	 ... ...... ........-..... -..... ........ ... 
Decomposeu rocK-No core0 


ti .......	 .......................	 _..	 . -	 - _..__._	 -	 - 


Da"e roçic -rnrn0	 /10	 arn	 of	 r.ite	 wit.	 chac	 r atf 0 ., 	 pte	 cnain1'j 
e517188	


T1 
3	


. 	 MDiPenocryst size predominantly 1-± 	 Frag0fragrnerjts are non	 - 


I 
Sudden increase in number of +m	 chenoc 0 causes IDcL b ±anre	 . 


tI	 r Motfed gray0 Steep shear zone 29329	 Granu1iticiine brecci	 : -	
.


ha oeck1e€. apt ear 0 	 Finel	 .	 ars	 1rrnenta	 - 
Rock becomes graygreen 0 Some dark green chlorit 0 Np Fragments0	 1%,	 . 


-	 4	 Rock becomes drkerreen ad 1fraent&	
L1/° cia	 - granL	 1	 e at	 t)9-	 o 't70	 . L+7	 to	 £^+	


-: 


..._______	
& very	


- 1% :	 .... 
......... 


3	 _______
--C' ,-	 ___	 . - 


i-2^jrn-	 ix'ansition___zone 0 -- -	
1mm	 D' Bottom 







n 


Ho No.ASL__	 N©?.	 -- 41'	 CoVll cov@Q'__ 
Cecrdies_.	 . —	 T© 
Type DriL___..	 OovllO Co	 — 
Bit Siz	 - -- - -- -- -	 Lo	 -- - 


FROM TO ÔF TYPE OC	 DSCRPTION, ALTATION AN	 RMARS SCTO 


_____ green mpdte to dense 1mmxoor phnA 


----


___________ 
-------4---• ------r------t---


____ ___________ 


_


-____ 
- t ±— ----.——.


I __
_i 


-___ - --H 
--+-----.---.-----	 .----	 --.--------- .-Th -----


__	 ___-.--.---.----..--..---___


4—	 - - 1	 - - 


- H - ----1___ 1.---- -----.
---4-----•----+----- 


__-
-____ 


F ____ __________ __________________________________ ________


-- - I . LL 


I... ___________±_JTTI'I.: - 1	 T t	 -f	 ± 


— 
- ---- —.—.— I 


_________ 
------.—---— 


I


----__-.--.-----------	 ..----.—.----..-- __ _	 _ 
-_-


-	 t+--	 -.-.-.J -.- 
- ________


......---







In 


Ho Nc 1 _	 c? k;kJ. l	 SJTMUi,&LS_AND	 ICALG OICPANY 
98 2 959 N	 /	 / 


Coo?do	 -E	 D £w 7L?L 1	 __________	 ________ 


Type DLP	 -vJ1re11ne	 8/,L6i 
_______________________	 GE©L©C L©


Cw ------ --


T©Q	 ,6 


Lod	 ___ 


FtOM TO O	 TYPE 
;


OC	 DSCUIPT1ON, ALTATION 4N	 MAUC LC?©	 PT 


0 
--


'	
. 


30
-±:


- .	 - 
Weathered zoneNo core0


-	 -
I


I 


____


-- - -	 •: 


_____________	 Moderate to dense 1-3 	 rpyFr	 t0FeOx ___________ 
i	 1-2	 0	 0	 O	 h j e b1ecb aier0be1ow	 0u	 heocry0 become slight	 orse	 sp0tj4_


______ 


±	 - T-+Pdre -Ni 52 845 t	 t T 
_____ _____ __________ — Below 8Lf05 rock is mod0	 to dense l .43nrn. ryo10py0 


I 
____	 1D -------t--- Lit green0	 FraentalFra_and matrix same0	 ____ ---. -----------	 -	 -	 ------	 --------


I-
_______ 


_________ _________ Fault_l+l0+-l4l07_and_l5621571 
a7205	 _____ 


i 72o
Becomes quite dark green0 _______	 _________	 _____ I I 


-


tTc-rt - -	 - 


i _______ 
H1rf?k-gr1f -2rYrp	 p	 0	 ag0 afl eGop 9	 . 


non-frag0Some slight silicifi0 " oi nonporphy01ntrusive ? 	 219 - 
t	 T	


tr
TF22	 -________	 __	 .


_____ 
----h ____ _____ __________ — ecomes fra	 al at 245 


-	
-f	 -	 -t-


4	 — 


Nonrp	 itic intrusive_?)_3l932 - - 
____ ___ _____


tH - ______ 


-	 lM11i	 Lj 
1_ -------------------


SLight 1mm rhyo1 0 porphy 1,o	 basi	 or qiartz pheiocry0Feldspar 
0	 5mm0	 inelIretal 0 I - ._...


-
--___ 


-	 : 
__ - ____ ____ ____ l8	 of intrusive diabase at 379 • - j	 I


_J
Rock very 11 in color almost white 9 to 148 Q Becomes	 ll0green 


-
.


____ ... 
IJ	 _____	 Becomes crushed	 brecciated 9 and granulitic at 3395 shear0mor	 -	 1 i	 jTtense at5ILrgJ.u1t zone 	 10Si1rg0fii1ts with crsh 


-	 -	 & sheared areas In between 0	 -	 - - 
_____	 f93 Becomes darker	 lg	 green	 ra 0Frag0	 /°- -	 _4-t 


521	 1-2 Dark greenishgray 9 Frag0mod01-2mm rhyolite porphyry 0 - I - 
rtai 9____ immiitepy	 _______ TT___ ----j--i--


I-	 - 
Fautzone5k'5470k1footofdiabse intrusive_a1ogfau1t jL


- I -co.







s© 2	 _HASTAMINERALS AND CH1CAL COMPANY 
__7/12/61	 ___ ____ ______________ 


Cot?o _8/3/61


C	 OVQL	 ____-


T©O 


©'G?©OII C©o C@VO______ 
L©	 JBI	 -_______ 


TypDL_	 BX 


Siz_


FROM TO TYPE HC	 CL2WT©H, _ O CT© PV 


1mm 3P


____________ 


flicifiedirag	 1mm rh/b0 p0±hyo	 Eic SPIOThes0 
Large_fau1	 with 6" of gouge at 638	 ____	 S 


-


on ac	 a


S-- t 
___


- ____ 
__ 


-


-	 - - 


. 


_____ 
L7C 


_____ 673 -
_____


NP - Graygreen nonprophy0 rhyo0 becomes white & then very 1i0r 0 


____ ____ ____ ____


Si11c1fiedfraenta19 Sparse lmmrhyolite porphyry0 


____ ____ __________- End of hole at 711--_____ 


4 - 


__ __ -____
-- 


_____--__-.___--------.- -- 


LI


-f 
--	 --L 


___ ___ H——H -	
S


4 


- ___ ___ ___ 


--__ _________-_ ___ 


-


-S --	 ---------±-	 ---t-..--1_ _I_-
S - --


_____ _____ ____ _____ _______________________
__ --


I







	


--	 .	 1LA	 'fj7	 - 
c	 I6'2	 8]J	 _ - - - - _ . --- --	 - - -	 1o1 C1 2	 - 
c	 D	 cdwire re	 ,'/b	 nc; 
.	 ,	 x	 B 7	 ,f____'y, (\/? fl(	 (	 .	 - ,.'	 ir 


-- . y	 _	 )7:_	 - 
=.:_='	 -	 ----------_---------,- - ----- -- - 


roM	 p	 p	 A	 -	 :b?	


: 


H === t 	 ==-==---=	 =- -=-=-- -= - = +- j-==	 -==- - 


-- -	 ---—i—-	 ---	 -- - -	 -------"	 -	 --	 ---	 --	 - - 


I	 •	 :	 .	 '	 :	 • 


----===	 ==-	 -	 ==	 -= - r :	 --t	 T	
----	 -	 .	 ----	 -	


----r-	 --	 .	 'rH- - 
--


I	 :	 , 
:	 ;:–	 --,;;: : :t-	 - -	 p --	 - LL=	 o_ 


1(8	 __	 _____ ___ __	 -- - 


4
12	 hpar to oda	 1©ha	 2m yorpy ta


- -	 - - - 


= 


------------.---------


31'S	 tzongiy Si1iifid, Lght tc	 ai	 1 i
4=-


Poxphyry0 
. --i-.- -.--- - -	 -H------------------------------------------------------ 	 --------.- ------------	 -.-	 H---	 ---------


--	 =-=-	
-	 - 


141	 ± °°	 l iirt	 :---


tL--t---H----------------- --.-.--__	 -.-----.--.----------.	 .	 . 


.--.--.-----.--	 -.---------.--------------.---- --
0 "C	 f9e anc. pohg0 


	


--	
-..i	 -Y? 


	


–——– t	 -------- --	 -	 ----- ---	 --	 *







fl


	


a 


Ho O-_-K.C- 	 ____ 


_____- __._____	 ____________ 
Type DIL
	


D©o C@	 O'G C@	 o___ 
GIOL©IIC L©	 ___ 


FROM TO TY ccc	 CPTO	 LYATOO	 AN	 MA 


frid of hole at 6 255	 : _____ _____ ___________ 


__-*____ ______ ___	 __ ___ 
____ -


-	
----Ui _____________	 ____ ____ 


_ _ _______ ______


___-


H
- -H-=-


t - ___________________ ___
_t_ 


----------- -______ __.-___ 


________iii. 


•_______
--'


_______ 


-__-	 •.-----•--
___________________ ____ 	 I __


• •--•---







.


-	 - ii	 -- 1 -'r '' 
F:	 ..	 .	 -	 ..-.	 - 


Type	 --	 ±/Li* 
.	 .	 ;y	 i	 ;1T\' ('i	 '	 -	 .;	 . 


-	 -	 J: I3.j	 -9	 . .	 --- - 


FROM	 :o	 \	 :\	 - ji©_	 )	 . --	
----	 - 


-	 .	 t-t.- . 	 -	 -	 —	 ---	 . ---- -	 -	 -	 -.--------.--.-. - 	 - - -j. ..-1--	 - 


1--	 -	 . -	 -	 ,	 Roçjc BitNo C o r?	 ------ .----	 .	 ----------- ---- ------- -- ---- 4-- - 	 - ----	 --- --- -,---4------ - 
I()()	 ,	 .	 :	 . 


hrr -	 -T; _ i-
I	 4	 r9Q Qf Q1z	 fl2	 --- - - - _	 - - --


I	 F?ult at 12l5 Brecc a 23 12 5 


L	 __ -7-r---- = -	 --=-	 ------ ------------	 - 
oderate o dense 2thInThó1ite	 -	 - 


-	 1mm	 Sparse to mod0lmrn rhyo0porpriy0Greeniih 9 fragmen'ai0 
Fault with goe &recc2	 )ec1asffc1fTe	 -	 - 


_____ 
I	 Very si1i.cious- greenish 9	 a:ienta1


-	 - -	 -	 -
- 


od0 to aenc'e	 rTyoorp1y	 'OO1O Fau 1 t wth o-
&	 2 B1&i ia1	 --


Fault zone	 Dahase øike	 -55 


r	 - - o" of lOj	 ac 37b.	 - - 
12	 IrOr1 3654O6


•---
B1echcI whitec) Gairi	 athe	 ae ex; 


4 -- -	 - erreiy xineraxea uia 0suis	 -	 -	 - 
-	 -	 I Silfide for i nh at	 I	 - 


I 
-	 ___	 i_p iiy	 --o	 — 


Eo. )f -io	 a. -+-. -	
-----	 -- -t 


I___ -	


i_____	 -	 -- - -------	 - - --- -- -	 -	 -	
r---_ - 


r -----	 -	 -------------.. 
I	 - 


	


-------- ----fl-------------------------------- -----------------------------	 - -- ------------------- -	 -	 -.-







C©w	 ©o-- .446 


-	 To© 
Ov Cw QCOVOV_-


LoQd y__----_ 
MTALLIZAYIO ALE	 CTL4 DEPTH io coa 


H. h---- L. 
ic::i	


--ie&---


Ho No.—CL—	 1	 No._1_--





E 
Type	 Diamon_1ireline	 c_Li9-L--'-


it Size	 -	 GIEOLOGIIC LOG 


FROM	 TO	 ÔF TYPE	 ftOC( DESCRIPTION, ALTERATION AND EMAKS 


atchesafter95 


---------- trix is moderate to dense 1mm -i -----1 
151 .ILJL L jiJ V"J ' -c.	 --- --	 - 


1L1__ 
'±__-L.--. LT	 - 


Steen fault at 19O	 Gouge& brecciaNO Change in rock 	 1 


Becomes darker green at 2O5	 Phenocryst frequency increaseso 


L	


- 


I	
Light green moderate to dense 1-2 mm rhyolite porphyry 


TäÜ 
_


of dark green diabaseat	 kl0 


,2inch of gouge at 37 p 7 S1ign	 hange in rock type	 1ow	 ult	 I --


Rock becomes 1iht grayo 	 r	 IE 
-	 rou	 &éccia at	 33	 diabaSe in 'r	 1Ve 3)° o	 ____ 


lo ren sparse	 o	 O e	 mm	 yo 0 porpy 0 FragoSteeP fault	 * 


EndofhO1ei887o5


fI 







0	 0 


_____________________________	 T©ll	 o5.6_____ 
©O7©ll C@o co_ 


o_MX__AiL	 OLOOC L©	 JBI	 _______ 


OM	 TOJ_TYPE	 OCC CUPTIO4, ALTZATIO AN WtS	 _____ - © Jia &iCVU@	 TH 


I	 :	 Overburden. No core to 1+9 feet	 I 


	


j_I 	 H - ____-


KC5	 _1	 Shasta Minerals and Cheica1 Compn _______ ____ ______________________________ 	 31+05 — 
9 86O 9 328 E 


987O2 N 
Ty	 4ire line ø?o 


_L ..4Moderate to dense 12mxn	 yo1iteppj,yyo Predominant1y _____ 
]i Some nonporphyritic fragments. Agglomerate horizon0 Moderately 	 °


— — __ uartzanduartzcaVeii ,. 	 orrpv	 8	 1	 1 
____ _____


Moderate to dense Iñ	 yp1 I teppyy
— - ____-T5 -ore


- _ _______________ 
LLxtreiiy fagm	 -	 =	


0 
_____ _____•_


— -
- ____ 


192
- 


_____ 


__
l2 oerace 1mrn.	 èiy	 eace9snghtlyaiyrmleaosomc414 


_bs	 _brot_r_e 1 _______	 ____ ___ 
to dense 12mm0 Mopeno ys s	 ess	 an	 0 


___
____ -	 s0j 


____ ____ ____


_
greenishgray _Silicified._Becoies_splotchy 	 thenbanded0Fraen_alL I Jf_[_4____ —_& oixre _1gfrtr—gi 6o__


A	 rrh vv	 hark	 r e en	 n r',vv dWIT1i4	 ? a — —


a 


9 


1225 


1286 
ri 1= 


- -- -----• - ___________ — - 
1kderate to dense Iini0 Faint gren0 BIiiched & sflifld0 10 t 	 I 


•	 -.	 ___ 


porphyry below diabase. Splotchy0 1iedium to it0 gray0 2='5% sul4ides0 1 I 


and granu1tt	 - 


H	 I	 -f -±----*-


Gradual color change0 Becomes splotchy0 Dark green & white aftr 08. 	 _y_f ,qI 
--	 —t-----r-
- ____ ____________________________I 	


_____ - _______ 
Intense silicification after 1+50 causes uniform light gray co4roI 


ar 7OThe


1 -
	


T 
_gri by 55	 —	 H - 


-	 revy te 5k68	
_j_ - 


1







S 


10 N©.KC'6 
198629058 E0 


N0 
Type 


ic Si__AD


______ SHASTA MINERALS AND CHIICAL COMPANY 


D sfl/6/61 
c©po_11/29/61


• c	 _32 3+ 


T©©U 


©o'©ll C Ic@ov.____ 
L@d 1_._!L 


-	 FROM TO FÔ	 TYPE ROCK DSCLUPTION, ALTERATION AND REMARCS tTJS1TOO1 DEPTH 


__	 --	 -


1 


110


I
- 2


- 


jModerate to dense 12rhyo1ite porphyry 0 Light green 0 F0 
Gradual chang 0 Rock becomes nonfragpta1 0 Phenos smaller & ftvr' 


—H-- -- f—. --- 


bç 


__
k---- 


Color gradually changes from green to gray0 yost phenocrysts arle I 


gen 0 Flow bandgcomee pronounced 0 Gradual and subtle chan 4at I 21+
I S5 


o+ 
2291 Light gray be1oi 21+	 Several small structures 225229	 I _______________________ t


--1 £155 I __


_slightly sil1cified&liter	 Overall averae of sulfides 18 2 __ 


333 _____


I
: 
l' 2m IM


___________________________ 
Phenocryst frequency increases0 Increase in silicification 295=O 


Fault at 33Q° 1°' of gogreccia &	 anu1ite1ight change	 tLj.


- _ - -, 


_____
1 - 


____ _____ _____ _____


1'2% sulfidea 333360	 Light grayishgreen 9 moderate to dense_l2nzn 0 


below 375	 Rock becomes
1


- - - 


I


_______ 
____


_______ 
- 


___
r ____ ____ -


Change at k29' 0 ___- I
I


I


_______ 
___ 


0
___ 
____


_____	 ___________ 
pp t ch ngze engy 


_____


I


_____ 
--.-- 1 - 0 


I becomes uniform below	 ft00
-	 ----	 - -- -


____ _ ______ 


___ - 


• I


-


___ __ 
________________________________________________________-	 --------------------- •___•__.__j_•____•t__•_••_ -•---•----.•••.-


____________________________________________________________________________________-


ii ------


______________________







qrd 
SpTh S1 . 3Q79.3 


Mig e .	 cyUt1a. 
Bot 87 1 . .	 'rni flT' in flhi1TTh


ASSAY 


llo ASSAY OFF1tCEU ©O 
J. V. ADL	 odo* 


w. C. WALASS, Vo4ro. i Tro. 


ULY M, HOThN€. Sccroory 


s L(e City O. U&i 


T000 Mpo 32


March 12 1962' 


HUE GOLD 
o. par Ton


- -_- 


SILVER 
Os. por Ton


LEAD 
WotonOro


CO'PER 
Por Co


-. 


INSOL 
PrCo


ZINC 
Par Co


=- 


SUIPHW 
PQr Cone


=


UON 
Po Ct


LIME 
Per Cant 


--	 -- 


cc4	 L46O oco None 0e037 


KC4	 L6O46 OUO3 O2 • O132 Nn 


KC4	 t647O OOO5 None Oi91 None 


KC4	 I7O47 O003 None O19 O9O 


KC'1	 L748O OOO2 None oo2S frace 


xc-1	 L8o48 o,00 . OO2 


KC'1 Cop0h48 O003 5ne O172


I .


, 


IC'2	 2i2O Thace 'Ione OO2 1'or 


.CC2	 2O25 Trace I'c OO2 None 


KC2•	 226O frace None OO18 None 


KC''2	 26O-.26S II Trace None 0031 None 


KC2 Cop0226 Thace None OO2 


•$Ba1 u 


KC=2	 34IO Nore None JO12 None 


LhO4L5 oI OO2 None 


KC2 Trace !'lone 0a018 None 


KC'2	 L;o4	 . Thcice None O,O2 None 


KC2 Cop03 Trc None OO18


Renw'k .................................................................................. 	 • • -	 .. 


ffiffff ii::. ':it':..:':JLJL1:JL:'T'IJi..j/"""".
•'L 







Mirte . 


.	
Box 87 


.
R1SULTS PR TON O eoo ous i4arch 12 1962


AAY 


UON ASSAY OFFCE 0 )1i 
J. V. £ADLE2, 
w. C. WANLASS, Vico-Pro. Tro. 
LILY M. HOThNG, Socro 


Sf	 City VO, U*h 


Toop©o	 O2	


Sp1Q	 ......... 3.OQ913 01117 


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


NUMBER


---- 


GOLD 
On. per Ton


- 


SILVER 
Os. por Ton


LEAD 
Wof on Oro


COPPER 
Por Covi


=-= 


$NSOL 
Per Cone


ZINC 
Per Cent


SULHW 
Per Cent


UON 
Per Cent


LIME • 
PorCon+


== 


PorCc,nt PorCont 


KCc;3	 36337O Trace None 0e182 None 


KC3	 37O37 race None O768 None 


KC'3	 3738O Trace None Oe?39 None 


KC3	 38038. ace None O.28 ione 


CC'3	 38S'39O oj 0031 Trace 


KC3	 39O39 000 O2 O0j97 Trace 


KC3	 394OU Trace Nor 0e037 None 


KC3	 )4Q0 4 O ece O3 0037 Nons 


KC3	 !iOli1O Thace None OO2 


KC=3	 L1O41 Tiace None OO69 Non 


KC'3	 li1=42O Trace	 . None 0031 Nor 


KC3 Cop03634i2O Trace Thce O19 rac 


_i 


KC4	 38O-38 Thace None 0e050 . None 


KC4	 3839O ¶race None OO63 None 


KC4	 39O39S OOO5 None OO63 None 


Kfh	 39)4OO Trace None OO81 None 


KC4	 Looho 000 oi o).00 None 


KC4	 IO1O 0000c O113 Mone 


K•	 I4iO)41 OOO O2 O11 None • 


KC'14	 L1li2O 000 None O32i 


KC44	 Li2O2 Trace None 1o31 Trace 


KC	 L23O Th.ace None 0037 frace 


r k:4L	 t3O33 Trace None 0031 Trace 


KC4 Corip038O33 


=-


000U None 00180


----


Remarks...................................................................................................................................................................................................... 


Charges $.......132e00 ...............
	


.....


;.:i:i-







Toto fMpo	 gd
	


3Ofl93fl].37	 MAY 


AAY 
I I	 T LI? I	 J. V. SADL	 9reeidet 'Ioouve	


. . WANLASS, Vco-Pros. & Troe, Box 857	 ULY M. HOTTNGE, Sot 


•	
Rdd1ng1if	 SIf Le Cfy fO, 


RISULTS FI TON OF 2000 P0UN __________ ______ ____	 Arch 12j	 ______________ _____________ 


NUMBER	 SILV	 1PPER_INSOL ____ZINC 
Fl Os. per Ton Oxz. per Ton Wot on Ore]] Pot Cont	 Per Cent	 Per Cont	 Por Cent ]J Pot Cont ii Per Cent H Pot Cont	 Pot Cent 


KC''S	 3353li0 


KC5	 3).03L5 


KC	 3L530 


KC5	 3355 


KC-S 355360 


KC5 360365 


KC . '5	 365370 


KC	 37037 


KC5 37S380 


KC. 5	 380=385 


(CS	 38390 


KC	 390395 


KC	 3954OO 


KC5 hoo4o5 


(C-'5 Coip0335415 


'Ir' rIr


F] None 


0005 None 


00010 03 


00010 02 


00010 014 


l]Ii 


001O 1 0]. 


0030	 02 


0022	 01 


1 00]0 II 02


0010 None 


ace 001 


OoOOS None 


o0co None 


o0co5 None 


00010 01


0056 


00081 


0189 


00100 


0270 


0 151 


0 069 


00126 


0088 


0 031 


0031 


0018 


00037 


00050 


000w4 


Oo88


1050 


301 


3o 51 


7053 


2 76 


110 


40h1 


2015 


035 


020 


035 


0010 


1OO 


020 


1q85 


	


Trace	 None	 001b3	 0o5	 - 


KC6 2025	
Trace	 None	 0088	 Trace	 - 


	


KC6 Cot 0 2 35 . 2L5 Trace	 None	 O119	 _____ u005	 ____ 
==	 ____--..-


Remarks........................................................................................................................................................................................................... 


Charges $







TLONE 1M 3-3O2	 Hd Spk Sc1 


SULT3 PE1 TO OF 2D OU


ASY POT


U'o1 A')SAT OFFE, )Inc 
2. V.	 PVOZOfl 
w• c• WAAS, VIco-Pvo. ?reo. 
LUX M. OTTNO, aoey 


OQE 


	


c	 O, Jh 


cb:.
_i • 


co.	 tt
-


o
i_ 


po Ct Po 
;-;;- 


t
- 
2c	 Cônt


-_-
(


____ 
L 


Q0©1O t: 0037 


Acthi. .•............,... •- ....•.•••••.-."••••••.. -••••• .•••• •.•.••.••••.••• - .•.•.••.••.• •.••••...•••••.-•.•••..-•••.•••••-..••.•••-.•-


i_	 ii_•_•_•	
.	 -••.••• 


Ta1oN M .33Q2	 Hn S&ik Srd .... 


M	 . . 


•••. ••J.•.',•	 .	 •-•.•••••..•••••••-••.•.•.•.•............ 
.	


ULTS	 io OF 2C OU$


A5AY O7 


W•vON ASSAY OFFI[CL hc 
J• V.	 Poc 


w• C. WALA Vk•Pro. & vo


	


LY A.	 $co©V 


o* 


	


s&	 cy O, 


,---.---- 
o .


--	 ------ 
cog. 


Os. p' T3


----- 
LV 


Oi:.	 tca


--- 
Ai


=== 
QfliPPI


== 


c
flC 


Cc


---	 -	 .- 
TTLUJ 
P	 Ot


, 
no	 11 


Pc Oc__?


--- 


Coat
ir


-	 -- 


.


--. VLU 


ObO 


t	 cD 


---


©


--


.


,


oo©1 


._ -	 - = -	 - - -- -	 -	 - -- -


..... . ...•...-.....•.•.•........ •-• •••••.•••••••••.•••••.•••.-.•...•• —• •..•.••...•. -. .•...•••.•....•••.•.••. -••--- ••.•••.• =•-- ••••.•••••• •- ••••••_••••• —••—••—••• 


••••• ••••-•••• ••-• — ••	 ,	 ••-• 







/ 
__	 SHASTA Minerals_CLemicaI COMPNY 


WALKER BANK BLDG;' 


SALT LAkECITY 1, UTAH. 


March20, 1961 


Hz. (lenn G. Gentry 
Acting Field Officer, 0MB 
RegIon 'II:	


0 


55,5 flattery Street	 :	 S 


San Pranoisco ii, California	 0 	 - 


Re: Docket No. OME-6078 (CopperZinc) 
Shasta Minerals & Cheicai Company 
Balakiala Mine 
Shasta County, California 
Contract NO. Id*.E2U3 - 


Dear Mr. Gentry: 


Encloced are the original and four copies of "Drilling 


Progr.s* Report for l6O with Dtacussion of the Detailed 


Geology of the Anglo StatIon Area. 0 This report . is that ra-


ferred to in the letter of March 3,1961. requeating anexten-


sion of the 'terrninaton date of the óontract. 	
0 


Very truly yours, 


K.i. Stoker	 . 
Xle*ideflt	 S 


KLS : neli	 S S 


Ends.	 - 
S 	


S_-:505.i;S	 S 	 S 
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SU1IARY AND CONCLUSIONS 


No ore was encountered in any of the seven holes drilled. 


Detailed geological mapping has indicated a favorable area for 


drilling in a structural basin located about 1,000 feet south.. 


west of diamond drill hole AS-8. Had. the information obtained 


from the detailed geological mapping been available prior to 


drilling, fewer holes, more stratigtoal].y located., would have 


been drilled.. It is extremely important that detailed geo-


logical mapping be completed. in any other areas to be drilled 


before drilling is begun in these areas. 
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DRILLING. PROGRE$S REPOBT FOR 196 
- 


WITE DISCUSSION OF THE DETAILED GEOLQGY OP THE ANGLE STATION AREA


INTRODUCTION 


Diamond drilling was done in the Angle Station area, one of 


two areas to be explored under ternie of 0MB contract No. 2113. 


This contract provides for the expenditure of $89,620.00 in explor.. 


ation for copper-zinc ores in the West Shasta Copper-Zinc District, 


Shasta County, California. The government participation in the 


oontraot is limited to fifty percent of the allowable costs. 


The Angle Station area, conisting of Area I and II, is more 


specifically described under Exhibit "A" Of the contract. 


Seven diamond drill holes totaling 2,620 feet have been 


drilled in Area I and II out of a total of 5,850 feet proposed 


under terms of the ONE contract. None of the holes drilled 


enoountez'ed massive sulfide ore bodieS. 


A program of detaied geological mapping of the general 


area has been completed. This mapping was done on a soale of 


200 feet to the inch, and was done Concurrently with the diamond 


drilling. On the basis of early mapping information, it was 


recommended that drilling be temporarily suspended utii the 


mapping was completed. This report presents the results and 
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oonoluaions of the mapping progzam, together with a discussion 


of the completed drilling and recommendations for further work. 


PAST: WORK 


The Angle Station gosean baa been explored by many shafts, 


short adits, and drill holes. *0 unoxidized ore has been found, 


and none of the goesan has been mined. In 193k, Van Wagenen and 


Denn, independent mining engineEia, put down 16 churn drill holes 


totaling 633 feet. The average depth of these holes was 52 feet, 


and 76 samples from these holes were assayed. 'Forty-six additional 


samples from shafts, tunnels, dumps, outcrops, open outs, and. 


trenches were assayed. As a result 01 this work, Van Wagenen and 


Denn calculated that there are 200,000 tons of goesan, which 


contain an average of 0.114 oz/ton of gold. and 2.60 oz/ton of 


silver. 


During the period of 1945 through 1951 the United States 


Geological Survey mapped the West Shasta Copper-Zinc District on 


a scale of 2,000 feet to the inch. This work was done by 


A. R. Kinkel, Jr., W. E. Hall, and J. P. Albers.	 Exploration 


work indicates the desirability of doing detailed geological 


mapping on a scale of 200 feet to the inch in order to obtain more 


precise information as an aid in determining the specific 


looations of drill holes within areas being explored. 


Gosean derived from massive sulfide ore, which contains 
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gold as a relict mineral, indicates the presence of copper and 


zinc minerals in the sulfide zone beneath the gossan. 


The relatively high gold content of the Angle Sttion 


gOsean, and the posebility of finding an unoxidized extension 


of the depost to the southwest or west, make the Angle Station 


area attractive for prospecting. On this basis, three holes 


totaling l,OLf9 feet were drilled immediately southwest of the 


Angle Station gossan in 1959 under DMA contract No. 1I092 


These holes all encountered gossan derived from the oxidation 


'of massive suiphide ore, but all bottomed innonporphyritic 


rhyolite or greenstone without encountering unoxidized massive 


sulfides.


RESULTS OF DIAIOND DRILLING 


Two possible ore horizons were believed to be present in 


the area. The first was the pyroolastlo unit at the base of 


the capping porphyry, which contains the Angle StatIon ore body. 


The second was an horizon of mediumuiphenocryst porphyry, in the 


Middle Balakiala, which is shOwn on the U.S.G.S. map et the 


eastern edge of Area 1. ASU P4 and. ASu. 5, the firet two holes 


drilled, were drilled to depths of 610 feet and 5k9' test re-


speotively in an attempt to hit the medium-phonooryst porphyry, 


but this horizon was not encountered. Subsequent detailed geo-


logical mapping disclosed. that the medium-phenooryst porphyry 
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occurs in this area as a dike rather than as a stratigraphic 


unit. This disclosure eliminated the medium.phenooryst porphyry 


as a potential ore target, and the next five holes were stopped 


after penetrating 100 feet into the middle unit of the BalakLala 


.rbo1ite. None QI the holes drilled encountered. massive eulf±de 


ore bodies. Drilling was temporarily suspended upon completion 


of A81O pending completion of the detailed geological mapping 


and analysis of rosu.lts of drilling and mapping. 


GEOLOGY. OF THE ANGLE STATION AREA 


STRA!IIGRAPHY 


koier a11c1aLa 


No Lower Balaklala was mapped n the Angle Station Area. 


Middle Balakiala 


$rea4 Ea1e brecoia. - In the Angle Station Areap. the most 


important member 0 the Middle Balakiala, from the standpoint of 


present geological mapping,. is a pyroolastic unit which baa been 


designated as the Spread Eagle breocia. This unit attains a 


thickness of at least 100 feet in the area mapped', and is one of 


the princtpal "abundant pyroolas tic layers" which Kinkel, Hall 


and Albers refer to as occurring in the upper part of the Middle 


Balaklala.
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The Spread Eagle breocia normally consists of siliceous, 


angular to sub-rounded nonporphyritic rhyolite fragments in a 


matrix of nonporphyritic or slight to sparse, 1.2 mm rhyolite 


porphyry. The fragments are ordinarily one inch or less in 


diameter, but range up to six inches or more in places. Pref-


erential oathering of the matrix often causes these larger 


fragments to stand out with marked relief. This unit has been 


silicifiod in many areas. Vlhen silicified the fragments do 


not weather in relief, and are often quite difficult to see. 


The Spread Eagle breooia is underlain by a series of 


rhyolite howe, consisting mostly of nonporphyritio rhyolite 


and. slight to moderate 1 mm rhyolite porphyry. Occasionally 


1-2 mm rhyolite occurs in this series, the phenocryst frequency 


ranging from sparse to dense. 


per Balaklaia 


Three separate units of coarse-phenooryst rhyolite have been 


designated by field mapping. They are as folloWs; (1) Capping 


porphyry - a fairly homogeneous, uniform, featureless, rhyolite 


containing phenoorysts which range from 1 mm to greater than 


k mm. (2) Contaminated ooareephenooryst porphyry - apparently 


intrusive. Ranges in degree of contamination from nearly homo-


geneous capping porphyry to rhyolite which is so contaminated with 
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p irooiaet o iteria1 thct it io 4Uftcuit t iGtiniob it from 


io station a1erate. ()An10 tq1tioi	 1oizte. 


to OOIU'80 pyroc1t tic unite 'icb e18o incIue vib3e 


thioe ot £io.to	 t.te2tWM. tf. The tf ocowr 


c teecnflnuoua 1enos ct viotw	 Lorizona in 


the	 1ato. he unit, hco preent, nec u to 200 feet


thiekneoe..


_	 - The mrno Lnie tution aj1erate 


hae been ina to the pyrociatio unit which is foun(t at ths 


bao of the corcehonocryet rbyoUte. Thio vuit ie diitinet 


from the uroriyin aread 1A1e bzeoCi of the LIidie Balak]ais. 


tbtn the cree. iapped, the contact vith the Spread Vaie brecota 


wac fouii4 to be ietinot na non-gradationa].. 


The Lno ttion a Ioraerete ie not preecnt in ciii azte of 


the arfi.o tton area. In aeveral areas, either tho contaatnstad 


ooareci.pbonocz'yst porpZtrry or the capping orhyry rctt trectiy, 


an apantIy uno nfs bly on the prcad cj10 bzeocia. For 


the moot past, bowøver, the oapi 	 oIry s eopero.ted fro* 


the proaL £ajie breccia by the njIe ttiou aioicte. 


oeordin tu Linko1, a11, an Aibee, thrhyoIIti.c pyroolaetic 


beo, which o now call the ànle station ajjloiierste, coneist of 


ohaley tuft,, crretal tuft, lapilli tuft, Line cth coarse o1Oanic 


brecoja, end volcanic conjlouerate. In xost Of the poola*tie







beds the fragments are angular to sub-rounded and consist of 


coarse werial, but in a ew of the beds the fragments arewell 


rounded, and. resemble volcanic conglomerate. They also state that 


tuff bedB containing quartz nd feldspar crystals an4 chips more 


than 4: mm in diameter are characteristic of the pyroolastic zone 


at the baco of he ooaree-phenooryst rbyolte. 


The description given by Kinkel, Hall, and Albers of the 


pyroclastio unit at the base of the coarse phenooryat rhyolite is 


generally applicable to the angle Station agglomeratee However 


their interpretation as to the mode of origin. ie in part, somewhat 


questionable. There is no dispute as to the presence of shaley 


tuff, lapilli tuff, fine and coarse volcanic brecota, and volcanic 


conglomerate. The presence of crystal tuff, however, is subject 


to d.iaOuaeione 


The difficulties involved in diagnosing the presence of 


crystal tuff have been reoognized by the authors of the Profess 


ionál Paper. They state the problem as followsi "The tuffaceous 


origin of some of the crystaLtuff is difficult to recognize. 


Quartz crystals, more than 4: mm across, are identical to the 


quartz phenoorysts in the coarse..phenooryst rliyolite in an 


apparently aphanitic matrix. These crystal tuI beds though, 


have a hetergeneous character in contrast to the uniform char-


acter of the coarse phenocryst rhyolite. Quartz crystals in the 


tuff have a very uneven distribution, and the crystal tuff grades
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laterally and vertically into the rhyolitic tuff beds that have 


no quartz crystals. Also, the quartz crystals in the tuff are 


more rounded than those in the ooarse-phenooryst rhyolite, and. 


chips of phenoorysta are more common. Another oharaoteristo of 


the crystal tuff is a much higher ratio of quartz to feldspar 


phenooryste than is present in the porphyritic rhyolite; the 


ratio of quartz to feldspar phenooryste in the porphyritio 


rhyolite is about iii." 


The informatton gained from the large..soale detailed mapping 


done in the Angle Station area has indicated., in this partioular 


area at least,, that the large quartz phenooryats found in the 


pyroolas tic beds do nOt signify a crystal tuff, as has been poetu 


lated by Kinkel, Hall and. Albera. The evidence strongly indicates 


that pyroclastie beds were intruded by the ooarse.phenooryst 


rhyolite. The pyroolastie beds may or may not have been coneol.. 


idated at the time of intrusion. 


Kinkel, Hall, and Aibers have, in fact, noted some of theee 


intrusive relationships and have stated, "Both extrusive and 


intrusive coarse-phenooryst rhyolite is present. Intrusive coarse-


phenooryat rhyolte forms plugs, sills, and dikes." One outstanding 


example of the intrusive nature of the ooarse-pbenooryst rhyolite 


000ure on the northwest slope of the ridge which trends northeasterly 


from the old Balaklaia angle station. Here the Angle Station 


agglomerate has been invaded in sill-like fashion by the coarse-


phenooryet rhyolite.
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	 The intrusive coarse-phenocryst rhyolite varies from nearly 


homogeneous capping porphyry to rhyolite which is so contaminated 


with pyroolastic material that it is difficult to distinguish it 


from angle Station agglomerate. There are several large lenses of 


tuff, as shown on the accompanying map, which appear as islands in 


the ooarse-pbenoeryst rhyolite. The intrusive ooarse-'phenooryet 


rhyolite grades into Angle Station agglomerate both laterally and 


vertically. The transition may be completely gradational,and 


this not only makes it difficult to draw contacts between the two, 


but actually makes it difficult to determine which of the two units 


is being examined.. 


The following features have been observed in the field and. are 


regarded as evidence that the cry8tal tuff of Kinkel Hall, and. 


Albers actually is the result of invasion by the coarse-phenocryst 


rhyolite of an horizon consisting of interbed4ed. flows and pyro-


elastic material, with varying degrees of mechanical incorporation. 


1.	 Several lenses of shaley tuff have been mapped which are 


completely surrounded b. highly contaminated. ooaz'se-phenooryet 


rhyolite porphyry. 


2 •	 Tuff fraguents as large as 6 inches in long dimension, 


and. showing distinct bedding, have been found in contaminated 


ooarse-pbenooryst rhyolite emplaced adjacent to tuff beds. 


3.	 Interfingering of tuff, breooia, contaminated coarse'. 


phenooryst rhyolite, and homogeneous capping porphyry is 


present. Especially important in this respect is the fact 
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H	 that in some plaoee, contaminated ooarae-pbenooryst rhyolito 


breooa, in which the matrix contains quartz phenooryata 


greater thafl. Li mm in diameter (and chips of quartz pheno-


orysts) overlies homogeneous cosrseu . pbenooxyst rhyolite. 


k.. In some places, agglomerate and/or contaminated rhyolite 


changes, either abruptly or gradually, to 1-2 mm rhyo3.ite 


and tuff containing phenocryats less than L mm. 


5. The pattern of occurrence of the contaminated coarse-


phenooryst rbyolite, although generally conformable to the 


attitude of the agglomerate, demands that it be, intrusiVe 


in nature. 


ie .capin	 - The capping porphyry is the uppermost 


unit 9f the Upper Balakiala rhyolite. It is characteristically a 


single, continuous body of massive, uniform, coarse-phenocryot 


rhyolite, which' contains many quartz. and feldspar pbenocryete that 


are more than k mm in diameter. In the area mapped it attains a 


thickness of 250 feet or more. !1st of this unit is structureless, 


without bedding ox1 layering, and locally the rocks ax's poorly 


foliated. 


As has been noted before, the capping porphyry locally grades 


down into contaminated coarse-phenocryst porphyry. At one point, 


a bed of shaley tuff, 8-12 feet thick, was observed well up n the 


capping porphyry.
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ieeYe Dor11Y. Kinkel, Uall, and . Albere recognized a 


conspicuously porphyritie intrusive which has locally been caled 


the Birdseye porphyry. This intrusive occurs throughout the dia 


triot as large and small dikes and sills. The composition rangos 


from diorite porphyry to dacite porphyry. All of the Birdseye 


porphyry n the area mapped is daoite. It occurs as small die.. 


oontinuoua dikes with a maximum thickness of 40 feet 


__________________________ - Several dikes and sills of coarse-


phonooryst porphyry occur throughout the area mapped 


SWRUCTURE 


l!aul* 


Three general groups of faults were mapped in the Angle 


Station area. These are as foliowas 


Lucky Fault 
McKinley Fault	 Parallel faults trending NNW - SSE 
Ohio Fault 


Pony Fault	 ) 
Ruby Fault	 ) All trending generally NE SW 
Alta Fault	 ) 


Bill Fault	 ) 
Blue Jay fault ) - All trending generally 11W - SE 
Dry Pork Fault )
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NNW • SSE faults. - The three faults in this group are nearly 


parallel, and all lie in the northoentra1 portion of the area 


mapped. The Lucky fault is the easternmoat of the three, and is 


well exposed where it crosses the two roads in the southwest corner 


of' the Lucky Boy claim. A zone of' quartz and breocia 15 feet, 


which includes a single quartz vein 8 feet thick, is exposed in the 


bed and bank of the southernmost road. Where not exposed, this 


fault can readily be followed by the abundant coarse quartz float along :. 


its trace. It is offset toward the east by the Blue Jay fault. 


The McKinley fault and the Ohio fault merge to the north, 


and appear to form a grahen-like structure between them. This 


appareit graben may actually represent a large &ike or lobe of 


contaminated ooárse-phenocryet rhyolite rather than a down-faulted 


block. The faults may have controlled the emplacement of the mass. 


NE • $W faults. • The Pony fault trends approximately NE - SW 


and is well exposed in the western part of the Big Chief claim. 


it appears to be an important member. of a series of parallel 


faults which have a total dip-slip component to the southeast 


of several hundred feet. 


The Ruby fault trends approximately ENE - WSW, and its trace 


can be followed from about the northwest corner of the Pony claim 


aooss the southeastern part of the Ruby claim. Its dip-slip 


component is estimated to be at least 200 feet to the southeast. 
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The Alta fault trends approximately ENE	 VJSW and crosses 


the Alta claim.	 This fault has several widely separated ex-


posuree aM te inferred on the U.S.G.$. map. 


EiaUlte.	 The Eifl fault trends approximately 1IW -. SE 


and crosses the eastern part of the Hill. claim. 	 It's surfaoe ex-


H	 ....... .	 pression indicates that it probably has a large etrike.slip component 


with the northeast side having moved toward the southeast, 


The Blue Jay fault trends approximately W	 • ESE and extends 


across the extreme north end of the Balakiala claim. 	 It is best 


exposed in the southwest corner of the Blue Jay claim and. the south-


east oornor of the Emma Star claim, where it outs off the Lucky 


fault. 


0 
0 The Dry Pork fault trends approximately E - U to WI1U - ESE, 


and is indicated on the U.S.G.S. map. 


Sections "L" and "M" show both mapped and. inferred faults. 


The inferred faults were not mapped, but are necessary to explain 


exaggerated thicknesses of capping porphyry and agglomerate.


Three major fold structures appear in the area mapped, and 


are indicated on the map. The most significant is a basin-like 
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structure boated in the southwestern part of. the area. Sections 


. o 0	 "M and	 show this structure to be a gentle basin almost. wholly 


covered bycappngporphyry. 


A southwest plunging anticline occupies most of the Ohio claim. 


A northeast to southwest-trending synolinc ocoipies the northern 


part of the McKinley claim and extends to the adjoining McKenzie 


and. alakla1a claims. Both of these latter structures trminate 


against the structural basin. 


ALTERTIQN 


Much of the area is gossany. True massive sulfide gosean is 


present at the Angle Station gossan, but most of the gossan repre-


sents an original concentration of less thin 20 % aulfides. The 


gossan and gossany material observed. in this area, occurs entirely 


within the agglomerate and. contaminated coarse-phenooryst 'hyol.t. 


The areas shown on the accompanying map as 1-k mm rhyolite, 


agglomerate and contaminated ooarse-phenooryat porphyry are 


generally strongly altered. The capping porphyry is altered. in 


some places. A belt of purple alteration extends southwesterly 


through diamond drill hole AS-9 into the capping porphyry. 


METALZATIOL..	 T. 


The Angle Station gossan is the only evidenoe of massive 
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sulfide bodies in the area mapped. As has been noted by Kinkel, 


Hall, and Albers, gossan from massive sulfide i.e exposed at the 


surface and in shallow workings, but much of the material that is 


intermingled with the true gossan is derived from silicified. 


rhyolite that contained from a small percentage to 50 percent 


pyrito. The ore body occurs about the middle of the Angle Station 


agglomerate. 


Other metalization in the area mapped. is, on the whole, weak. 


It consists of gossan derived from disseminated pyrite in con-


centrations usually much less than five percent. Surface mapping 


indicates that the disseminated pyrite is confined tO the Angle 


Station agglomerate and contaminated coarse-phenooryst rhyolite 


porphyry, but diamond drilling showed the occurrence of some 


disseminated pyrite in the underlying Spread Eagle brecoia. 


RESULTS OP DETAILED GEOLOGICAL MAPPING 


Pour important features pointed out by the detailed geological 


mapping aret (1) Moat of the gossany material occurring n the are 


mapped is the result of oxidation of disseminated pyrite n the 


Angle Station agglomerate and contaminated oöarse-phenocryst 


rhyolite. (2) The Angle Station gossan represents a rather small 


massive sulfide deposit now throughly oxidized and. apparently with 


most of it removed by erosion. (3) A structural basin, almost 


entirely covered by oapping porphyry, is located in the southwestern 
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	 part of the area mapped, and the Angle Station ore horizon in this 


basin offers an attraotive target for drilling. (k) Mapping and 


•	 L	 drilling both indicate that the moderate to dense 2-3 mm rhyolite, 


which serves as a host rook in the: Middle Balakiala formation in 


other areas, is missing(bere.) Mo known ore horizon is known in 


the Middle BaIAklaIa formation in this area.. 


Detailed geological mapping has provided an intimate knowledge 


of the local variations of the different rook units in the areas 


being drilled. This has permitted much more intelligent logging 


and interpretation of diamond drill core than would have been 


possible without this information. 


Ed. the detailed geological mapping been completed before 


diamond drilling was begun fewer, more etratigioally loàated holes 


would have been drilled. The results of this mapping program point 


out the necessity of doing detailed geological mapping in other 


areas before drilling is begun. 


RECOIMEMDATIO8 


The structural basin indicated southwest of diamond drill 


hole AS-B should be explored by diamond drilling. This basin 
0 


contains the same horizon as the Angle Station Ore body, and 


may contain a large ore body.
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Respectfully submitted, 


/ J. Bruce Imawiler 
Ivlarch 15, 1961 


Checked and approved.s 


;fJ_i6 / 
Woodville J. Wker 
Consulting Mjn±'ng Engineer & Geologist 
Box 857 Redding, California 
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Detailed geological mapping on a scale of 200 feet to the inch 


should be done in any areas considered for future drilling before 
drilling is begun.
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1asond rillftij wee tone in the a2e 3tation area, one of 


to areas to be ezi)lereL trnCar terms of Z3 oontrtLot 110. 2213. 


ta contrast rovtdes for the ,zjenditure of	 ,6O.00 in ezp3or.' 


atton for copper..piuo ores in the West Ubasts Copp.z1.Zine }istrtct, 


3bsta Uount7, California. The govarnnsnt pertioipetion in the 


contract is li$td to fifty percent of the allowable soste. 


The Angle Utatton ares, coneistizig of ares I and ZZ is sore 


speoiticsl27 1escr*be under zhibtt "A" of the contract. 


e,en i*sont dxiii hales totltng 2,620 Lest have been 


drtl2e in Ares and U oiat of a total of 5,)$O feet proposed 


under t.r*s of the	 contract. Vane of the holes drilled 


encuntere8 oses*v. suiftile ore bodies. 


	


proraa of de:tile1 eoicaZ esp	 of the enerd 


ares has bun cc*pleted. This iaejing wee done on a scale at 


20 feet t the inch, and was done concurrently with the dia*ond 


drilling. )n the basis of early sapping tnfor?ation, it was 


recoaaende4 that drilling be texporarily suspended until the 


pp$ng was cospletad. his report presents the results and 


I
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o	 inc	 3zr3• toCto with 


the eozitcü 4Ulicj eL oct&tono	 rt co:t. 


c II1O ttiOZ O$$th	 bcn	 47 CI? Itts, 


thot	 i dU	 ce, t	 o	 e tecz AuzG 


ç	 'Ejfl 


ttC2t caj c•oore	 at iU 


tteUnij	 ko	 ctb	 teot, 


7	 66	 bes	 .ayeA.	 ifloni 


1e •tw	 tri,	 1zpo, 


eC2oc ez10	 zc c cc1t ot to 


c catcC1 that thero o	 tri o2 oean, $ch 


	


ortiai at cvcjc o2 ©.W oz/to t?	 .© o/t of 


tho	 o	 t	 ie t&teø 


cca 4-C7	 tO Joe	 Zm*O	 ttCt On 


C61O O	 OO t	 o	 &	 r 


L. .	 J. L. iic1 a	 E1oratiot 


o cUUi o	 ao4tc1 *1ø 


o 2O £ot tG t^o	 % 


ote	 s	 to tooifto 


1oeatone of	 1oo tt$ a'ce tj 


frr	 ve eLe o, 
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	 1tot tei1, t iCtes th veutoe of oopez


4nc Ltre$ t tho 1?to rone be&t tht 


. rsisttvd hLh oi4 Gotet o1 the An1e tst1on 


end the o tbtUt7 o tin4inK an unoxidt*ed eztenetoit 


the EO3Lt to t eoutwtt ce$ ftke th An1e tetLon 


thL. baeta, tIee oi.€s 


tote3ij 1,049 tee	 ri1.e teiote1j iottwet ot the 


£ii1e ctaL*n	 t 1959 we 1LA cntreot tie. 4092.


¶heo oZ€ all eneouteve os& 4ez'ive frem tho oi1stion 


Of imodve pifle or., bt s12 bottoc1 in 


z'yolits or rcenetone wLthut encounterj anoxtdise *etv. 


*ultidee. 


¶1wo Docible or bozton	 beU•ve4 to bo reent in 
•	 • the area. ¶he trt e the ro2eti* u4t tit the btIB Of 


the ea4ig ovjbyr, iioh containa the	 1, ttion or. bodr. 


h. &eaoud was an heisen of ie	 phenocrst orØyry, in the 


i44, aZtr4ali, *4ch ii eo'n on the	 t the 


wten ee of Lrea 1. AI4 an1	 the fizt tQ bolea


tri11ea, e'e iU to &lepths of 610 tt tui4 5k9 feet r.. 


)ctivel,j in an stteit to bit the ci	 e*aet orpry, 


but t!4s hod son wu not eno-owtsred. 	 aeeu.nt detailed .o. 


loic4 mpin a ólok t1t the e iut..henoorj•ot pphr







oocure tz% thie	 rs	 & ie	 ate	 thsii 8$	 etrattrahio 


urtt.	 hte	 teo1oee	 1tiiate	 the	 e4iva.phenooryet porpbyry 


8*	 pot.nttei ore terset, ezd the n*zt five holes	 .x. stop. 
alter peetretiu8 .1CM) f	 itto the i441e ait if the B14a 


ro1ite. eon, of the hclei drU1	 •noountere rassLvs st41'id 


ore boites.	 riUinj ws t*ri	 eu*pende	 pon cop1.tion 


Of AJ..1O	 endinj coietion of the	 etai1s1 Seolo8tosX aa,p**11 


ansei	 of remUts of artUin. wid apinjj. 


ic 


Vro	 oer	 1ok1at	 *as *apea in the £n&j1e	 trtion Ares. 


_________________ • 	 the hflE1e station Aree the oet 


iportnt	 esber of the MiW1e Esiskisis, from the etendpoint of 


present keoietea1	 is a pyroolastio unit which has been 


eetrt#te(A as the	 sad	 s1e breocts.	 te wtt attains a 


toicknese f at 1w3t 1(	 test in the area nsir 0 end te one of 


the rthcips1 08bu1%dant proo1estio 1eJcret	 ioh inke1, 
.	 reler to ae 000urrin8 in th: upper part of the tddie


4 







2e ijrast t3e beooLs xott	 eot	 eiUceoue, 
4z to eub.rowi4 no ry&itto xb44tte t vente t


aatrt of onozpbrttic o eitt. to epLrre 1.2 s zIiro1$t. 
e fr&onte te oriiini1y one iitoh o iee. tt 


tLeter, bt rine p to ei tnctee o sore &i geoee. 


czent11 e teti of tie txx oten onee thcee 
fx&onts to trnd out tith re8 e1ef. This wit bs been 
e&oifteO th	 aee. hc t1ctftea the 1riezt o 
xot *the in reZtcf, t4 e often iuit€ Uficia1t to ree. 


i•
e Ojrei4 I3ie b'ecot 1	 e1tr 3? a	 ?.tC O 


ro1ite fioe, coneietinej ost2 of uophttic z'o1ite 


aM elight to orte I a xtiyolit. orprrr. toostio1I; 


1.2	 zhyoIite 000 in t4 8eXUs, tie enooryet fr.quenc 


rangini fro* sparta to dense. 


bro ep*rte ntts of co eeoenøo,jtt tolite bve been 
oeited br fie1 ieppiz.	 a',	 fo1owss () Upping 


p	 fo&'A honoueeue, untfor, fte1es., jotit 
'U


CztMninij enoorta icb ranijc froi 1	 to retz th 


4 . (2) ODt	 tc4 CoLa o.i$efloO7et orh 


intrwive. oxó ir e'co o coitwintton fro* nezr3r homoo 
'I	 encu;	 izij O? ? t Z7olte $Ct it O	 sith







&iOO1aotiO	 tezi1 iat &t t	 2ig Lcut to	 t fr 


Ln1*	 ttion ac	 be8t.	 ()	 jlo 


fine to corsø pjrooltic tnit, 	 tch i1so the1udes vx'isbie 


t4sssca ot tine.t*	 sai.te	 wed t*!t.	 2e tuff occurs 


•
soti	 t vax'toas ettirpiio ho'tzoie in 


the	 o unit, cio	 eveit	 ici	 to 2) ?oet 
•	 iooct. 


Lii
Ti4 Pt q fr 


_______________________	 n	 Lnjo tctirn	 1oete 


bc	 ie1 to te	 ooasto tinit	 ich t	 toind at the 


bcoc of to coe. hen000t z'itto.	 tc t*nit ic ditinot 


frx the	 r1i*	 rea.	 aia bzooi6 Ut t1. Litd12.e D8leklals. •


zae 1 the contaot	 tt1i the trea	 igi. brscoi.a 


ae toun( tc be 4ititot	 *o	 dQtiou11. • 


• t	 not	 eoot in	 .0	 te of 


tIc Aj10	 ttiz	 !n sevoci	 oes	 ettez the itsnste4 


• cors.no.ojt	 o	 the	 ohjj	 eot	 toot10 


n4	 x,cutt	 ci1' u	 th4	 ea	 wJ1e boocia.	 ror 


coat 93t	 oVoz', the oii	 i	 •toU froa 


•tho	 a1e breoci* br th	 £LJ1e	 t&tioa	 twate. 


• •	 Aocn	 to	 1	 IiU, a	 L1be'ø	 the rhyO1itiC7Z'OC1$tiO 


e	 ow oU thc £n1e	 tt1on a	 Iuerte, consist of 


•	 • aie	 tiff, osta3 tti, 1a41i	 tff, ti€ an	 oae vcenio 


• Z brsó*is,	 zd voiasrLe co1o.er*ts.	 in sost of the


6 







bes the trewte rs	 Zr to eb.ruw$eG M contibt of 


aoràs *terie1, but n a f,w of thc bes the tre.,*ts az wsU 


ouMad en reesb1e vO1sx4o oongloaerst... ie also etats that 


tuft beds aoutthi urts aM telssr oryetel. eM obps sore 


then 4 sa in 4tsetr en ahersotertetie of the oolaette eons 


at the bus of the co sbsnaoret oZit.. 


he deaor*ptton	 by ELnk•l, 1it,. aM £1bers of the 


yroalsstio wait at the bass at the eoarc, hsnooryet rhyolite is 


5n**4Z7 ajiliaeble to the Anile C tation ajjlGerate. Uo1ever, 


their jnt•rretsti*n e tc the oe at	 tn is, in pert, s.oeibat 


cueettonebl. here La no di*pute as to the esenes of ehaley 


tuft, 1,epifli tuft, tine eM oereo voleantc breooia, aM voloanlo 


coeats.	 e reøenae of cretal tuft, bowelv.r, is subjeot 


tQ disoussion. 


he 4ttfioultie izwalved in 8isenosizi the ruenoe of 


crystal tuft have been r.00n se4 by the authors of the ztsss. 


tonal ser. h.y state the rob1.a es fo1.los. be tuIteosous 


ori4n of sos. of the cryetsi tuft is difficult to reoonise. 


uaii* crystals , *O** than 4 ** across, are identical to the 


cutrts hsnooryets in the co esphnocryst rhyolit. in en 


aPTarently pi tic satrix. Vheo. crystal tuft beds, though, - 


flave a hstsreneous character in contrast to the wttorn he* 


eotcr of the coarse hónooryet .rho21tt.. tarts orytd* in the 


tuft	 a ry uneven distribution, 8nd the crystal. tuft grades







tiø11 t2t$ thO 2IO1t$t tiaU befi tiftt 


.
	


o t*it$ Ci7ata1*. AieO th çrts oet2e ta the t ere 


	


uxo tv toot iz the coso	 oo^jt rjo1Itcp e 


tt DCILC7*t	 e tWe CQ!I.	 Ctc3'otibti0 


O O'ot3 VS I	 ttO G U,t2 to 


47tB	 iii te	 y1tto joUtu te 


&to ot utz t	 t tio pfto 


iUtO 1 ibott i,1. 


¶O	 tici	 ai'e,1, et.ila 


te L1jLc Cti 


2ct, t	 the	 &ot	 y8t 1iuG £. t4 


7VOOi$ttC bo	 ,O	 OVJt1	 D	 bCfl $t* 


b thke, U a Le	 ovs t3Z' itae 


tt	 b& 


ztiite. be vto bt?c '?	 ben	 eo14 


t . t	 ?	 $ii. 


Ltrwvo	 ttie Ui' 


tz94$LY	 nuozjet	 4itc to	 Xte 


z*ocvet	 oltte io	 s1 GEc. Cte 


of the tntrnvo uetu?o o? tho cejt rrolto 


occurs on t	 ttt *1pe of t1ø ri1Ce ich trcit flQ1'tats17 


tho t1tia	 the .o ttio 


GZQ1te	 t	 to by tho cuez'o 


.







Tue thtueiv. oosz'ie.pbenooryst ryoiito vrios from nearly 


boogensous oap $n orry to *oZite 2iob ir so sontsrin.t.4 


pith pyroelsatiC as%erja3 that it is dtfftault to distiugisl it 


ro LiZs 3tttion	 ae v5g lare lenses of 


tUft, 5	 thO QOQ	 oh	 ø 


t	 iit. c. intw4ve coaroe4enooryst 


tut into	 l. 3:tgj	 t2Ct, ba t 1t5*?tll, ond 


vertic4l'. Ve trsitin	 be colti$'	 1tioul, an4 


t4 not onl	 t Utitt	 ctot between the two, 


but ctaslZ akee it UtU1t to eteriue wiob of te two units 


is bs1a eaine1.	 * 


hs foflowin&j tsturu bave been obeerve in the field end are 


resrda a e'iidenc. that the azyatsi tuft f tnkdl., all end 


mere actually is the result of invaeion bi the eorie-;henooxst 
byoUte Of fl ais conit3ttJ of terbee tlows *n 


claUo ntui*4, i4th fl&:.*. ses Of oh.Lcsl tncoorstion. 
1. Oever4 3.enetc of	 taft ive tcn	 Which sx* 


*2etel7	 ute by bi4y otintte cozee.ph,nooryst 
rhyolite or... 


2. i?tlrli traent a lere as 6 .tnce th	 diiension, 
and sbo,ts istinot be(dio * bten found in oontssinat,a 
oo'ss. bsctet ztylite .i*plce £14jsoent to tUft bsds. 


3. . lnt*ztinerirj f tUft, brecota, o taLrtut€4 coarse. 
beocryst oZito,	 hoensou atz orpbr is 
reeent. seoicll t prta.t in tts accect t the tsOt







that in o* placee, oontariintett ooáe.-h.uo*ri,t hyoitte 


br.eoia, in bioh the aetrix cntaita çuftrts phenoorte 


greater then 4	 in dicnetez' (end o?dpe of cusrts pheno 
•	


oz3Tets) ovriioi hoso,neus 	 *yo3tte. 


•


	


	 4. In *oe Øaoes, g1otez'ate and/or contasinsted rb'oltte


chsugea either brut1y or radus11y, to t.2 sn ryoltte 


nd ttt oontaiMn phenoor2jets 1..se than 4 


5. ?e pattern of 000urrenae of the conteMrtM coarse. 


phenoør'st	 cj	 confoab10 to the


sttitut. o1 the eeerte, 4eMe that it be intrusive 


in nature. 


__________________ • he cs,rin orphr i.e the r&ppu'sost 


unit of the Upr 3sI&tlsla rlyoltte. It ie charsetertetioaU7 a 


oinie continuous body of aaeiv., untto*s, coarse ,henooz7et 


rh1yoltte, which contains ny u*rts and t1depar penoorts that 


are sore than 4 ii In 4itweter. In the aren eapped It attaite a 


thickness of 250 feet or sore. rost of this un t is etrtzotuzeieas, 


without bedd1nj or iayring, end locally the rooks are poorly 


foliated. 


•	 s bus been noted before the Oappin Vorb,'r 100L417 ra4oe 


down into ot* inateC ooare.aDbenoor7et poriyr7. t one oint 


a be( of sheley tuft, 842 feet thick, w observed ell up in the 


•	 C$?ptng porphyry. 


•	 10







_______________ • KinkeX, ieU., nd 4bers cegntze e 


OJ.picuo*17 poppvttiC ifttrustYe toh bee loc11 bcex* e4led 


the r4e.r. rpbr. hie intrwii oorniz'e tbrouhout the 4ie. 
triot as 1ere L uisti	 .e en sUs. 'be coeoeition ra.nas 


from dtorft* Vorpbr7 to dacite ohjxr. All. ot t.. iir4ses 


iz the ares e*jp*d is daits. It oecure. as ezs3l die. 
ccntinucnis dkes 4th a aztaia tbiokneu ot +O test. 


O*ez'sl d*e eid sills ot aoares. 
pbeuQoz7st $orpb7r! 000ur	 uaut the ass mspp.a. 


Thra. nsre1 gzziupe ot tsultt crs tspe4 it he £s&j3, 


3tstion area. hee. tre at tolowss 
uok Vault	 ) 


inlsy Fault ) Warallsl taults trendizz W - 


	


Ohio Fault	 ) 


	


Vault	 ) 


	


a&by Vault	 ) - £Zl trenAin eeratly	 • 


	


14ta Fault	 ) 


Bill Vault 
lu. Jay Vault • All 	 Un geaU	 - 


• Vr7 Fork Fault







_____________ • hc three ta4te in ti4	 ronp ax. nssrJ 


exa1ie1, es	 42 1t. in the north.entrs1 portion of the aris 


ae4.	 The Lok	 fault is the. øaatearnost of the threes 	 is 


e11 ezoacd •*he'e it oroeea the to	 ode in the eouthw.st corner 


of the Luok	 Bo o2oii.	 a zors of	 &zbt and breccia 15 st 
jJ inoludee a ath1e çwt ve$n C 'ee•t thiok, ir ,*poe.t in the 


bed and bzik of the south*xn*ost oe1i.	 Vbere not ezosed, this 
LU


fault can redtly be to1lowe b	 the bndant coare.çuartv float 


e2cj ito tac,	 It te offeet toward the •et bv the	 1ue Je,y 


fault. 
0 
0 
m


he cini.7 tault cn( t	 Otto 1Cl21t cre to the north end 


appear to form a raben.l$ke etcture 1eteen tbe.	 'Thia s;srent 


sy eotusU7 xepreesnt * lara. dike or lobe of oontaninate4 


com*phenOoz7$t rhyO3.ite rather thau a don.fsu2ted blook. The


hsv contro2le the empleceDent of the sue. 


• be on tlt tende	 ir&te !t 


end tø '.fl .*posed in *.e weetern part of the 31g Cbief olsia. 


It aesre to be iøortant meaber of a s.ri.. o parallel faults 


hioh have a total dip.alip scaponent to the southeast of several 


hundred feet. 


The £vb' fault trends 	 oütd	 . t, and tts trace 


can be toliøwed from. bout the northweit oorzer of the 'o olsia 
LJ


across the sotheutern part at the Rub7 olsim. Its dip. slip 


Qoaponent is estinsted to be at 3eeet 200 teat to the southeast. 







T)e ts fu1t trer4e	 old.a6tteiZr	 • 9W end oroses 


S	 the L1t o)iD. this teutt hes seere3 widd7 eepsratea *ø 


i	 02% the	 . 


jjJeu1t. * he TL1t fault trends	 oirstel 1? • 


eM o oeee the •tetørn part of the tU oloin. Xt's enrtae. ex. 
reseton thticate thbt it jrobab ha a 1ire etrie.sU co*onent 


with the northet id hV1Z tOY( tOW th) OUthsSt. 


he 3lue Jsy fault trends eiprozhittel;	 •	 and extends 


across the extrene north end of tho Belokielo 01ais. Xt is best 
in the e0flth!ef!t Corfler of the lne ay clah and the *outh. 


east corner of the Ea tw data, where it 0ut5 ot the Lucky 
fault.


he	 Pork fault trends 	 oxiratcl E • W to 1i? o


and is inducted on the ZY.O.O.. aep. 


ecttons: t*LU tM '" eho beth ee and inferred faults. 


he tnferz'eA faulte were not ned, bt are nooeessrr to ezpit$n 


exi#jgerated thtoknoeeee of oa&ni3 ror)*y and aclozsrate. 


bree ne$or fold etriotree aetr in the area	 end 
are tniote6 on. the nap. '2be cost itdftcant is a baeiniik•







.	 ctuo%e ooatc	 th otete t of e tra, .ct&oc 


tzactv o bo	 czat1e	 tüt 


CvcE	 ç$IIJ 


L atot tuicine zo)i*E ocøaie	 of tho Ohio o3sk. 


L orthe&t to ott	 tte*ij yoUno oaopiez th	 tben 
of the 2cL1e otdr 4	 to the &jothtrj eerts
%Acii o1r. Otb t thcae utter et ott?eA .tertnt* 


ejitnst the traot4 basr. 


Much f th trea i&	 2x'e	 eive tt1fLü coax ie 


•eent at the La4, (3toton	 but roet of the oenn ree. 


aente an oriijtne conont*ton o ie&t than 2* 


anI	 th thit ta occie cnti)1y 


'uithin t?a itj1oerate	 oontainct.d coars.petocryet z'2o1ite. 


The reae tho or to aoo aLn8	 s 1J r'n 1olte. 


ó ntirSnctc4 coeenc	 t pophr te 


ueraUp etfi &1te. The aa$a vp2yrj ta oltere In 


•oe p1eer. Li belt of purple steratton *teze eouthweiterly 


tvouh diarouti	 sole 39 into the cAp&ng porph7r7. 


- T £n8le ttion ose& i:e o1y crtteoe of aetve







4fio	 iz to. .	 boon notes by tei, 
Z2$i, 32t Lbe	 co&	 uove 11 i	 at tte 


eaflGE	 t3c, b'at	 t	 to1 titt to 
with tho ti	 teztvc 


1roltt, taat	 O 


£rztt..	 O	 cbo t 3$d g thc £n1e 


alQDcto. 


Other stali**tion in the az's nppe tt, n the whole, weak. 


It aonsiets of QO8J 4eriveL to 4i ee&inate4 pyrite in aonw 


asntations urnaU rnuch 1ssi than five peroent. &uztaoe appin 


iniofttss that the dto,ieinets4 rte te coitfined to the A,le 


tati*i alo*erste and OOfltarinLted cosrEs.pbsnooet rhyo3tt• 
orpyry., but diamond drflhing ehwed the 000urenee of some 


dseemjnnt prite in the w4.rZitn 3read gZe brecois. 


'Ou, taportaTt f*taas pointed ut b thc detailed e.olosicel 
a&pini	 (1) ost of the 6oee rM.rtol ccnrrtig Lu the ares 
*sps8 is the result of oztthtiou of Lt siinate( pite in the 


ul. Station loørste	 cont&i*t.d oosrsephenooryst 


rholite. (2) be nle tstion ossen repreeents a rather smell 
m&eti,o sulfie eosit now thoroujl od4it and puently with 
post of it reovsd by erosion. (3) A otruoturd basin, alost 
xttrely oov,rsd b coin porphyry's is looatea in th outhwsstozn 
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UNITED STATES


DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS EXPLORATION ADMINISTRATION 	 n	 ', 


WASHINGTON 25, D. C.


March 6, 1956 


2211 New Custcmkouse 
•	 IenTer 2, Color*do	 •. 


Meoranão* 


To:	 Chairman, Cer*ting Caittee, EI	 ' 


From:	 Field Team, Region iii	 •• 


Subject: Docket $(ZA 3927 (UranIum) Capitol Uranium Company, Simpson 
No. 1, Lukachukai Property, Apache County, Ariona 


This responds to your letter dated February 2, 1956 on the 
subject docket. 


enclosed. is the original and one copy of a memorandum tram 
J. William as1.r. which may clear up some of the confusion due to 


jj(fl$:jfl the original Report of Zzaaivation on the subject property. 


We coacin' in the reccendation that the appli.estion be denied.' 


Li Yield Teem, Region III 


W. N. TRAVh 
•	


By	 W.M.Traver 


• executive Officer 


Zncloeuret	 •,	 ••	 •	 '







V.
IN PLYIFR TO 


UNITED STATES 
DEPARTMENT OF THE INTERIOR 


GEOLOGICAL SUR.VEY', 


P.O Box 360	 : 
Grand Junction, Colorado	 D ME A 


Dote Rec'd 
)rch 2, 1956 


M.AR'	 1956 Memorandum 


To;
	 Executive Office', DMEA held Team, Region XII 


Through: E. N. aarshman


BUREAU OF Mr 
Dervr 


CoLra . a 


•	 From:	 J. WiUam Iiaeler. 


Subject: Reply to cmints by 'N. E. Nelson, USGS, onfteld Team's 
report, (DA 37) 


In a nmorandtun from the Operating Committee, dated January 21, 
N. E. Nelson made several camnts rerding the field examination report 
that examining team prepared on the Capitol Uranium Company' a property, 
DMEA 3927) Ire specifically, questions were raised by )'h' Nelson con.' 
cerning the validity of stated trends of niiner&.Uzation, and, further, 
the justification of the reconzndecI denial of DNEA assistance in the 
proposed project.' 


In the following, e. have attempted to. reply to the pertinent 
cciiiments made by Mr. Nelson: 


Cciment by Nelson -- 'Th nor ,beas corner of. the rxnitj about 3* percent 
of the whole, was classed as 'favorable' because it lies between 
two good ore bodies." 


Reply	 We have never in the past, and wll not in the future, classify 
ground as .vorable for the occurrence of ore deposits 


• tI 35causet s it lies between two good .re bodies. Our experience 
with uranium ore deposits indicates that sandstone which is 
considered favorable for the occurrence of ore deposits is 
characterized by certain, well known, physical characteristics; 
i.e., thickness of sandstone, color of sandstone, color of 
associated mud.stone, etc. However, an additional reuirunt 
of "favorable' ground is the presence of a typ. of sedimentary 
structure which is capable of localizing öre bodies. ')bst 


•	 geologists 'who have worked with uranium ore deposits are aware 
'of the fact that much aMatone having many characteristics of 
favorable" ground 'is entirely barren of uranium mineraliza-


tion All of these factors were considered when classifying 
the favorability of the subject property







DMEA 3921
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Connent by Nelson	 "ue to the uni.vorahle toporapby, the drilling 
in tbecorner was done along the roathiaye, except for one 
hole, AEC 1235, and the forced drilling pattern resulted in 
a concentration of boles along the assumed. trend of the j 
mineralization. The trend line was drawn through the tvQ 
good ore bodies now being mined by Climax Uranium and. the 
Kerr4*Gee Companies. 


Be$ . The forced drilling pattern did not result in a concentra. 
tion of holes along the assumed trend of the mineralization' 
The trend. of mineralization was determined by the exniining 
geologist long after the applicant had drilled the holes. 
The applicant stated. that the boles were drilled as near the 
Clinx property as possible, and were not located on the basis 
of any trends of mineralization. Therefore, the location of 
the drill holes bad nothing to do idtb the trend. of mineraliza-
tion as interpreted by the examining geologist. The tact that 
the holes Us along the trend. was purely coincidental. The 
trend. was not drawn "through the two good. ore bodies now being 
mined by Climax Uranium az4 the Kerr4fcGee companies." The 
trend was determined after detailed studies of the sedimentary 
structures which very clearly localized the ox's bodies in the 
Climax mine. i)uring the field. examination, the Krr.1Gee 
mine was not open for inspection, and., therefore, no factual 
data var obtained from that mine. The tact that the Kerr44Oee 
mine lies along a projection of the trend determined in the 
Climax mine would seem to lend some support to the validity of 
the proposed trend. 


Comirit br Nelson - "No doubt the assumed trend was the most probable 
L	 $" one, but the concentrated drilling suggests the assumption is \" 


wrong, if trend. there be, and the possibility of alternative 
trends might be conidered.,' 


Rep	 It is difficult to see :0w 'tbe concentrated drilling suggests 
the assumption (trend) is wrong . . Although the concentrated. 
drilling occurs along the projected trend of sedimentary structures 
which have localized. the ore bodies, it does not an that all 
sandStone along this trend will contain ore. ¶Lb the contrary, 
special sedimentary structures with a particular type ot' three 
dimensional geometry is necessary to localize or 1ttrap" the ore 
fluid.. A trend. should be visualized as the moat favorable 
direction along which one looks for the structures which are 
known to localize ore bodies. Thereore, one would. expect to 
find considerable barren host rock while drilling along the trend 
and looking for special structures which have localized ore 
bodies.







Zn reply to Nelson' s. stateiznt, ". 	 if treud. there be .
actual observation in the teld justifies the report of field 
exEunination, as shown in figure 2. 


fl2e 'possibi1ity of alternative trex4s was considered by 
evaluating the outcrops, the mines, and. prospects, (except 
Kerr.*Gee), a.u4 of the dril1ng done by the AEC. it was con.. 
eluded that only one favorable trend. could. be  proposed for the 
applicant's property which might contain econnic ore deposits. 
That trend was shown aCCQrdiZL&.Y on the map submitted with the 
report. 


Conent by Nelson "Study of the walls of the underground. openings in 
two mines, especially the Climax mine, should. gtve clues as to 
poseible existance of alternate trends. Otherwise, boles off 
set from AEC No. 1209, across a more northwesterly trend line 
n another axis of the lara Climax ore body, appear warranted." 


Reiy	 A study of the wa1ls of the underground openings was made in 
the Climax mine and. the results indicate that alternate trends 
from the Climax ore bo&y to AEC No. 1209 do not exist. In fact, /? 
the CUinax workings southwest of the ore deposit (shaded on map) 
indicate that the host rock itself is becoming semifavorable to 
unfavorable and. that no favorable trends can be so projected in 
thIs direction. rther, it would be most difficult, if not im' 
possible, to drill holes northwesterly from AEC hole No. 1209, 
because of topographic conditions xnttQned	 p9ri.. 


Mr. Nelson' 6 cczants miit be partially justified on the basis 
of the sonev1iat incomplete discussion, in the report, of the features under 
consideration. We have attempted to clarity the pointa in question and 
hope that J1r. Nelson can now reeva1uate the report. 


We do not feel that a 'small alternative drilling program" would. 
seem to be in order. Results of detailed studies made during the fie]4 
examination indicate that the property doee not warrant further exp1ora 
tion work, With DM& ass1stazce, and we still maintain that the application 
be denied.


,fJ. William Hasler,
Geologist 


JWfl/mlr
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RECEIVED 


UNITED STATES DEPAR(ENT OF THE 
GEOLOGICAL SURVEY	


INTERIOR	
U 


P. 0. Box 360	 EOLOGIC SRVEY 


JUNCTION, COLORADO 	 DEiVER, COLO'°° 


December 30, 1955 


To:	 Executive Officer, DMEA Field Team, Region III 
TRANSM ITTED 


JN17196 From:	 3. William Hasler
Through: E. N. Harshman 


J. F. Shaw 


Subject: DMEA 3927 (Uranium), Capitol Uranium Company, George R. Simpson 
Plot No. 1, Lukachukai area, sa lI._1/2, Apache County, Arizona 


Transmitted herewith are 12 copies of a joint engineering and 


geologic report by Glen Walker and. C • H. Roach, covering a field. examina-


tion of the above-referenced property. 


The U. S. Atomic Energy Commission drilling establishes a north-


south trend of favorable ground which crosses only the extreme northeast 


corner of the subject property. This favorable area has been explored by 


the applicant and no significant mineralized material has been encountered. 


The examining team is of the opinion that the favorable ground 


has been adequately explored and that additional work is not justified. 


Therefore, they recommend that the application for Government assistance be 


denied. I concur with their recommendations. 


We are returning herewith the brochure covering this application. 


William Hasler, 
(1 Geologist 


DDH/mlr 
Enclosure	 Reviewed by 


D1A OPATING COMMITTS 


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





(date)











4
0 


•


iazi #2 zt*.ui. 
Wfl I*IZN ccaz 
APAIS COIJIX, $T$014&	 Ja Pc 


linT *4L 1 Jflmt	 LuiU*	 I	 riuuijjii u*	 Ir*Ui iii 


3*WII	 g**urj*g *4 k4.ts bpert 
- *4 **e3*1.s 3 


•.	 ••• e .,e.*. s**.•i e .* •,.	 •.,.*. * 
2 


'&	 q4.la S***r	 ,, . ..	 .	 . •., sLim.., ,tU 4ii*t!4 ø*isIp s.3a*4 **,4i*pil* II*b. 4 
S p...t • I*t*$ .1,,,.....e..,..,eoo.,..,$,U...........,., 


1*jst lit S Iø*itsø **n*.ii*4*1iø* 


1.	 Location 1ap 2 
24 1	 *d*g be*tt* .f	 i11 1140* 


**Co. p*i*y, Ik*	 **$d* Au.* 
*,*Iø* 4















!CØ'LRAtO' 


__ ____	 W M\E X I C 0 


	


- - 	 '	 MIRE	 - 


'-• '
" -L L 


	


1J	 tATSID!	 I$S 


	


/1	 IIP	 /	 I)	 \	 1 


	


L	 L 4#	 -	 I	 L.	 15 


-	 I 


	


rr—	 r-	 3	 r	 - __	 ,,.	 / 
-	 /	 / 


ho ¼	 \	
(I4.	 .	 /	 - 


	


\	 .	 .r	 .'-'	 I	 I	 --


1	 I II ) I	 I	 (	
' 


/ I	 ----	 L 


I'
os 


______	 ___	 - -	 A	 N 


LI 


___	


-	
LOCATION OF DEPOSIT	 - 


FIGURE 1 LOCATION MAP, CAPITOL PANIW CO., APACHE COUNTY, A.RIZOMG DMEA 3927















011 *id Ursnlu* C. tti?* pro4,,d aear4 thos**d toia t* d1o1iii 


i h*s b':	 troe i. sthJ.tisici. 


The Capftci Tráia Co. he * irk1#g lelis. Ue G.ergt t. 


• N*VL3O t* pi'*itte. The origin*i less. .á er*tt 


vet. SH during t. jg


MW OPO$Z$' 


The subject	 Ofl the northern flark of 


* laeoolitn t,pe o igneous 


roks are tUPPJ.nI about 2° to away frog the asuntaina. The 


Capitol Urasii Cois roiert I	 er1n suti 


	


IS 	 the Jt**ie Mn'riaoa aatioa; ni*y r, outarpa az. sr7 poor 


in Ps.S$ beosuse	 °'r OVid54	 1* the area, 


The	 • 


ztet'vol 4	 1*s. 0t the u*lt	 aømb.r et te	 t 


	


•	 t.sti*. $.vera). &Ysxege u to s*s334si4 ore deposits are preasut 


aleq ths outerope to the .tst of the subjeot propsrty, 	 ° 
slaeg these outcrops v* exsatnod in detail during the field 


	


• 	 *si*atie. The Clinar riin* Co. h*a a srg• *tne, p.st1 


operating, just seat of tbø subject propert.y (fIg, 2). During the 
•imin*Ue* Of the CIi**Z mine workiags, it was revealed that the or. 


•	 ea beau locaUsed br two large føatoon arfsees, Th. line of iittez' 
.mtiou of th. tw* large fsstoóa azufaee* slos.ly' spprozt*itea the ezis


	


•	
of the ore body *d is shown on ftgi&re, 2. Sinos the ore h*s been 


ooatlroU.d the ftooat .zrfecas, sa eateasion of the trod of tht 


•	 ••	 4







.


To Shiprock,sew MedCO 


UNITED STATES DEPARTMENT OF TKE INTERIOR 
GEOLOGICAL SURVEY o? 


0	 nQ, 
e'o 


v'


DEFENSE MINERALS EXPLORATION ADM1NSTRMION 
DOCKET 3927	 DECEMBE,R 1955 


•1232 


1980	 236 


I	 .	 1232-A	 —---._:%:	 PORTAL, KERR—MCGEE 


	


/	 .	
N N E L 


	


BOUNDARVOF CAPITOL	 /	
0K-5 •	 .	 \':	 0	 CORNER NO. 2 FRANK NACHINBETAH NO. 1 ..	 .	 / J 	 • 


	


URANIUM PROPERTY	 '	 .	 1205 


I,K-3	 N \\
	


:	
CLIMAX URANIUM 


	


,'::"	 T-	
MI	 . .	 EXPLANATION 


	


I . 	 - .	 K-2 • • •	
% 0V/	 \	 .	 TREND OF AXIS OF SEDIMENTARY STRUCTURES 


	


/:	 -	 .	 0	 I '	 " \(	 .-..--	 HlCH HAVE LOCALIZED THE CLIMAX ORE 


	


/c,*	 .---	 0K-4	 -	 - .	
/% •::.•%'	


.	 ç	 -? BODY. DASHED WHERE INFERRED. 


	


/ - ---,--	 K-6	 -..----------------	 ?/ -'' \•\
	 \\\	 q_u_•%,	 OF FAVORABLE GROUND 


	


10 KT---	 .	 --.---	 . ¼/	 '	 .-	 \	 ,777 
I	 -	 -. ----- 	 r,/	 •p	 N '	 .	


z	 N i E WO RIC I G s 


/	 oI24I •	 / . .	 .	


N\ 	 . .	 DRILL HOLES. A.E.C. 


/	 - .	 o1243	
237c/	 -	 .	 ••\	 -	 01243	 BARREN 


. I	 .	 e/	 .	 • 1209	 ORE BEARING (1 FOOT OR MORE OF I	 rC'/	 N	 0.10% OR MORE eu308 


	


•1	 3	 V	 I\ 


	


/	
12 8	


.	 0	 DRILL HOLE, APPLICANTS 


7/ 	 .	 ,--Note: BASE FROM APPLICANTS MAP. 


	


-	 .	


.c ...	
oI20	 - '	 01239	 /	 . 


:	
'y-OOo	 O1+ 


	


1259	 1249 
0	 0


	


()	 .	 1000 FEET 
o' 256	 l246	 I	 ; 	 -	 - I 


. 	 1 


FIGURE 2	 b4sA SHOWING LOCATION OF DRIlL HOLES cTh CAPITOL URANIUM COMPANY PROPERTY,. LUKACHUKAI: MOUNTAIN AR .EA,PACHE COUNTY,' ARIZ. 


.	
.


1







S 


F


JAN19195


S





























		00000001

		00000002

		00000003

		00000004

		00000005

		00000006

		00000007

		00000008

		00000009

		00000010

		00000011

		00000012

		00000013

		00000014

		00000015

		00000016

		00000017

		00000018

		00000019

		00000020

		00000021

		00000022

		00000023

		00000024

		00000025

		00000026

		00000027

		00000028

		00000029

		00000030

		00000031

		00000032

		00000033

		00000034

		00000035

		00000036

		00000037

		00000038

		00000039

		00000040

		00000041

		00000042

		00000043

		00000044

		00000045

		00000046

		00000047

		00000048

		152007_001

		152007_002










0 


REPORT


OF REVIEW















,5;, 


. 


	


q9	 J2 


-	 1ist4s*t.i *LJ*ws*es, 7,fl; ft. $ $. 4 	 'f'. ' 
•	 :	 .•. '	 •	 ____ 


	


•	 -	 * Actui øàstc 'lniisad by 4IUUa' si*taitr (kjrs.k*s. )t1* '.. -. •	 L0$ C**Y kit LsL'Ctj, aK) .sst ssl.d as 1*itv..	 : 


2Yritii*g 44I	 •	 * 471350 
•	 I 


UP	 •	 '93O	 S,$3.0	 5 


	


'5	 335'	 ••	 $øO$$,S0:	 - 
•	 'E	 ": • •	 901'	 '.	 ':	 •732R,O 


	


• 	
5 •'


	 ' 	


• :	 S	


•,	


•••	 L5O'S	 , 9.30	 •, '	 t,393,QO 
• 	 S.	 S	


•	 '	 L90	 •.	 -0O$O : 


	


•	 '' U	 ,'.	 SOO."	 L0	 ,'.	 4,114.9$' 
• 	 S	 'IX.	 •'	 2,024!	 @, 7.90 ':	 ..• •	 •''.	


AX'	 '	 9'	 Q	 LO	 :.'	 '• 
AZ	 43'	 • 7.90	 339.70 
AZ •. 	 .U•	 S	 ____ 


•	 • •. ':'. •	 S.	 7,126.4' (se aots bob,)' '35..147.0 	 •' 


•	 Nømr4	 •	 •.	 t50'	 G 3.00	 •.	 4fl.4iQ 
floe •	 •	 jt•	 •'	 3.00 '	 150.00	 •"' 


S	 "• ,'	 ' 	
5	 , 	 '-	


- 40'	 270 •.	 •.• -'''	 iUl,00 •	 •	 •	 ••	 •	 ' 4H"	 - :2.30'	 • •'.	 $Z.'40,'	 5 •	 •	
•	


•'	 •''	 • 24% k..$ ,'.L8.00 •	 ''	 245.00	 • 
•	 :	 •	 •	 5tj$'	 •tO.Qo.	 '•	 ' 3000	 • • •	 " 


• 	 S '	


' 	 : '	 4 b.	 $.00' 
•'	


,U200 
•	 •	 ?*tta*ê	 •Obs.• 1,4*	 •	 •	 '11.46 


	


•	 •	 •	 iraa'	 •	 '•'	 3.S..	 ,	 9.13 •	 ., 


S	 •'	


"'	


S	 Ltt..	 5$7(,•)	
".'U3.5	 •'	 5 


• S •
	 5	


VUi**ti.i	
c	 • •'	


• S	 ________	


• S 


.5	


•' :.	


'. - 	
'•	 "•	 __ 


•	


.•' I 


- s• btffértsse ,,f $,5 ft. b.ts* sat.pts	
t*PL..d f..t*i. 


• ,; S
	 pLasrLLy o scsss vL*La *f 9.1 ft. o


	 i, AU s


	 •, 


5 •.'	 ' ' :	
' h1ct5*'t17 to $iss as az* trsctjM dtff.iss U., 	


'	 '5 


•	 '''	 otk*sr boLes; acep1ed faota$*	 *o1ats 5$I*4&t of rtii '	 •" 
•	


i0$.	 :	
"	 •	 S	 •'	 •	


,	 -	 S	 •	 •	 '..	 : 


3..	 5	 '.•	
••























-	 irr-T.	 ___________ 


. 


	


____	 LJHVE STATEs	 :.• 
DEPARTMENT O TI INTERI. % 


N1.$ EXPL*Ij. -
I 53 ttei7 3teet	 '1wc.a' 8ag ?r*ne.-co U, Ca1fzj	 -	 .	 •'. 


•	 _	 H ___ 
____r. 


To	 Otr,c'	 end it4lt D11M, 
1&1 ngt	 25,	 C.	 •• 


k	 A'ttig It .tt	 Mit on II	 ' 
$i,eit; aE-6O7 (er'Z1nc' 	 , ' . 


'SI .	 . ata Yt ers1 aid CS.'c4 al Cct&wy	 ": ' .k) M.t1 
Sb.mta eounty, 1ifo, ita	 'M' ' 1 2113 


the ubJüet c"on''aet	 tarai	 •ffttvs r	 1ate JmnU..rJ 9, ij6 
c	


• Th t.'nber of i t.e .f vk e	 'tet ty the cr	 At	 _____ bi tbe ftetd ff1eer onf	 to ottreet. 
U :),aje tr*lj*tii	 aflov. cnly	 O.øO 


H	 'itegc,yy:	 -.•
&	 I	 ,ttes	 ]	


•	 :	 ,. ___	 1	
7,118 


;
:	 :.


	


J	 J1 P' I 
e.t	 x	 .	


. ,___ 


1eS1 iZ	 __	 _ 


	


it It*	 ____ 


	


'etcta1 &fli$a far dxi1iti,	 ___________ 
*)45p!rft. .	 ,	 ___ ______


"V •	 ..	 I	 ••	 .	 ,	 .	 ... 


•	 ., 4:	 ••	 •	


'%..	
I 


1 1	 4$


-,	 -.







1 
-'	 .. '	 .	 -	 •	


'4It 


S. 


Aa aeceptb' . flrt.	 rti a je Thge.1 repor	 s received	 • 
frC* the 'prer :	 ewiber 26, 1L'. •	 . ...: 


A Report	 Revev, .n i'u of a fthsi	 1t, Is ir ordar aM re7	 \ ' I.. 
Poi this ppose the ozg1a1 css ' the final (Juie 1962) )IS-	 s s4	 sr 'Lttacbed.	 ..	


- 


Pub	 ' 


ce; 
.'	 Pivi,n of PIeU entj	 &sMrtøp 2


•	 J1J • _ 


-	 .• 4 


•-s*	 •	 1	 .	 - 


S	 •'••7I -4's 4Vi k. , .• 


.	 :,, 


• 


•	 •	 • 


)	


I.	 _________ 


•	 •	 .	 .	
••.	 . 


. 


1st-


•	 •.	 •







ijr4ar	 PU	 ( •UUER	 'q(hAYS :D 


	


)T4i	 P


IIOa 
U. S. I1tIIi' orric. e1'	 ti	 - PAID 


Vouch,r prepci red t,' 	 ;th¼'tO2 2 D, 0.	 , 


Psy..'s Accor N


aM Ci 


____ 
CitNc	 . 


$ttlsd"m	 .	 . 


	


"	 AMOUP4T
--


Ordø	 .	 .	 ,,. 


13	 S •pss'stir tJa7 C*m". 
p., v.p.rt Sr 4'stew d*tsd 


wisr*r 27 )..%Zc
	 1TT. 


A 'Mf 


4 App!
	 T7u 


Ti,',


•y


-T,-, •' 


•1-.	 '	 .	 - 


r.T	 -	 rr	 $	 'fl poa) 


(1) 1??.fl 177.fl ' l$. * 


C'ec Nc 
Paid by 


". ob	 . '' .	 .1	 -. 0'	 ' 


.ssy o.'.i'.	 .	 -	 --	 .-	 - S I -''------ -	 '	 - 
ii.,' ,l,







MEFRM6O	 UNITEDSTATES SEPT. 1959 q	
DEi- TMENT OF THE INTER] 


OFFICE OF MINERALS EXPLORA
/1 


OPERATOR 'S MONTHLY VOUCHER For Month of 	 JUUO 


Operator's Name hnt Ti	 rr	 A	 Oy 
Address t	 &uit Lt'ko 0it'r 1.


OL 6078. 
Contract No. 


JUL 24 43—O9* 2113 
- ContracRm'unt $Q9 .620 


0 j'!atticiP0t	 _50_$_1i4,010 


M,ntM(s) 


..,	 '-


COST CATEGORIES


FOROPERATOR'SUSE 


MONTHLY 
TOTAL


PREVIOUSLY 
REPORTED


TOTALS TO 
DATE


MONTHLY 
TOTAL


PREVIOUSLY 
REPORTED


TOTALS TO 
DATE 


Fixed Unit Costs and 


(1) Independent Contracts: 


Bulldozing 


Drifting	 .....................................


Crosscutting ........................... 
Drilling 


(2) Personal Services: 


Supervision & Technical	 .......


Outside Consultants	 ...............
Labor	 .......................................


(3) Operating Mat'l. & Supplies: 
Timber ____________ 


Explosives. ..............................
Pipe	 .........,........................-......
Rail ____________ 


(4) Operating Equipment: 


Rental.......................................


Purchase	 ..................................


Depreciation	 .............................
(5) Initial Rehab. & Repairs: 


Building s ,	 Fixtures, etc ........


Operating Equipment ...............


(6) New Buildings, Fixtures, etc. 


(7) Miscellaneous: 


Repairsto Equipment	 .............


Analytical	 Work	 .......................


Payroll	 Taxes	 ........................ 
Employee's Liability Ins ........


..V.Od	 Coit,p 


...............
	 ...... ..::::::::::


1,900.00 i500.0O 
__________________ ____________ _________________ ____________


56,232.20 %,22.20 ______ ________ __________ 


____________ _________________ ___________________
- 


____________ _________________ ___________________
____________ 


-
_________________ ____________________ 


____________ _________________ ___________________ 


________________ __________________


____________ _________________ ____________________ 


____________ _________________ ___________________
___________ ________________ ___________________ 


____________ ________________ __________________
____________ _________________ ____________________ 


_________________ ___________________
___________ ________________ ___________________ 


_______ 711.80 711.80
____________ _________________ ____________________ 
_______ _________ ___________ 


_____________ __________________ ___________________ 
_____________ __________________ ___________________


_____________ _________________ _____________________ 


_____________ _________________
_____________ _________________ _____________________ 


_____________ _________________


__________________ 


__________________


____________ _________________ ____________________ 


_____________ _________________ _______________
____________ 
____________


_________________ 
_________________


____________________ 


_____________ _________________
____________________ 


_____________ _________________


__________________ 


__________________


____________ 


____________


_________________ 


_________________


____________________ 


31+.5.0 31i4.50
____________________ 


__________ _________ _____________ ________________ 


_____________ 
______


_________________ 
3,203.10


__________________ 
3,203.10


____________ 
_____


_________________ 
________


____________________ 
_________ 


6i991.6u 61,99i. -gt_(S _______ _________________ 


I certify that the above bill is correct and just and that payment therefor has 
not been receve. 
Date	 7/_/62	 * Pay e	 S11ootl- _Uinor1.c_.&.CbcicalC 


Per_'_itle _'ooiaont


Pursuant to authority vested in me, I certify 
that this account is correct and proper for paymeni 
i the amount


_____________ 


.. sgnature' 
,,	 , (Autorized Certifying Officer) 


7/y21 ../ 
Date	 I_I'_I	 Vou No ____________ I


(SEE OTHER SIDE) 


* When a voucher is signed or receipted in the name of a company or corporation, the, name of 
the person writing the company or corporate name, as well as the capacity in whichhe signs, 
must appear, For example: "John Doe Company, per John Smith, Secretary," or :'.'Treas- 
urer,"___as_the:cade_may__be. 
A willfully false statement or representation to any departmant or agency of the United 
States as to any matter within its jurisdicUon Is a criminal offense. 	 (U.S. Code, Title 18, 
Sec. 1001.)


(INSTRUCTIONS ON REVERSE)







Certification by Government Re	 sentative:
	


,,. 


I certify that to the best of my knowledge and belief the contractor submitting this voucher is operating an exploration 
project in acco,ance wit th ternj,,yiContract No.	 1/3 
Signature	 Date'' /9 /6 '' 


by 
O7!cv	


eAlternate: 


OPERATOR'S MONTHLY REPORT 


The Operator, under an Office of Minerals Explor-
ation contract, is required to report monthly to thç 
Government. The report consists of three parts. 


FIRST, the Operator's Monthly Voucher on MME 
Form 60 listing the project costs incurred and cLaimed 
by the Operator is the voucher basis for payment pf 
the Government's share of the cost. 


SECOND, the Operator's Progress Report on MME 
Form 61 is a statistical report of the units and cost of 
of work performed under the contract.


THIRD, the Operator's Narrative Report is acon-
cise Iescription of the work performed, results, accom-
plished, and any unusual situations encountered, 
illustrated and supported by engineering-geological 
maps.or sketches, drill hole logs, assay reports,' etc., 
as ". pertinent. 


The Operator submits the original and four copies 
of each of the three sections of this report to the OME 
regional Executive Officer at the end of each month 
during the life of the contract. 


PREPARATION OF OPERATOR'S MONTHLY VOUCHER, MME FORM 60 


After all applicable spaces are filled in, the 
Operator or his agent must sign the certification in the 
lower left corner. Categories (2) through (7)'applyto 
"Actual Cost" contracts qnly. 


Under "Fixed' Unit Costs" and. Category (1) 
report, (a) the total fixed unit costs of work performed 
under contract provisions for contribution by the Gov-
ernment on a basis of "fixed unit costs"; and : (b) the 
claimed costs of work performed on a unit-price basis 
by independent contractors. 


Under Category (2) include the claimed costs of 
all payrolled and invoiced supervisory, technical, and 
labor personnel, except the costs for services applica-
ble to Categories (5) and (6). 


.Under Category (3) include the claimed costs of 
all project materials and supplies other than those 
used for work under Categories (5) and (6). 


Under Category (4) report, claimed rentals on 
equipment belonging to a third party, claimed'payments 
or obligations for payments on the Operator's pur,chase, 
of equipment, and claimed depreciation for the use of 
Operator-owned 'equipment. 


Under Categories (5) and (6) include all claimed 
costs of labor, supervision, technical services, oper-
ating materials and supplies, and all other items used 
in (5) the initial rehabilitation' and repairs.àf existing 
buildings, fixtures, installations (exclusive of mine 
workings), and operating equipment; and (6) the instal-
lation or construction of new buildings, fixtures, and 
fixed 'improvements (exclusive of mine workings). , Do 
not report these costs under Categories (2), (3), (4), 
and (7).


'UndeE Category (7) include all miscellaneous 
claimed costs such as repairs (other than initial) and 
maintenance of equipment, . sampling and , analysis, 
travel, communication, accounting, office expenses, 
and the Operator's share of payroll taxes and insurance. 


Except for amounts claimed under "fixed unit 
costs" provisions of the'contract, all costs' claimed 
in this voucher must be supported by documentary 
evidence consisting of: (a) certified ' copies or tran-
scripts of payrolls which list each employee, wage 
rate, period of employment, gross earnings, itemized 
deductions, .and net earnings;° (b) original or certified 
copies 'of invoices, statements of accounts, or purchase 
orders which indicate items of materials or services, 
quantities, unit prices, total charges, and payment 
terms; and (c) certified memoranda of the Operator for 
such items as depreciation of Operator-owned equipment, 


- unemployment taxes, and employee's liability insurance. 
The certification may be stated thus, "Certified True 
Copy (or Transcript)", followed by the signature of the 
Operator or his agent. One copy of each dOcument 
should accompany the original of this voucher: 


,The' équirement for submitting documentary evi-
dence. .of claimed costs may be waived by the OME 
regional, Executive Officer' if he determines that it is 
impracticable for an Operato ,r to' submit this 'material. 
In any case of waiver of this requirement an "on-site" 
audit" by' an OME auditor is mandatory prior to payment 


'of the 'final Operator's Monthly Voucher. 	 ' 


INT.DUP. ,D.C,9- '







61"-	
'	 __ NITED STATES SEPT. 1959	
DEPA	 ENT OF THE INTERIOR 


OFFICE OF MINERALS EXPLORATION 


OPERATOR'S PROGRESS REPORT	 'For Month of	 Xnn '2	 Docket No. '' 


Operator ' s Name_Shft' iitt1'I P Ch('flCt1	 Contract No 14-23-090—	 ?113 


OPERATION UNITS'


FOR OPERATOR'S US& FOR GOVERNMENT USE 
UNITS 
THIS 


MONTH


UNITS TO 
DATE '


COSTS TO 
'DATE


APPROVED 
UNITS THIS 


MONTH


APPROVED 
UNITS TO 


DATE


APPROVED 
COSTS TO 


DATE 


Drifting...................................________ _______________ 
Crosscutting..........................._______ ________ ________________ 
Raising ..................................._______	 ________	 ________________ 


Shafts....................................._____ _____	 ___________ 


Winzes ..................................._______	 ________	 ________________ 


OtherUnderground..................._______ ________ _______________ 


Drilling, Core-Diamond	 7,UC•
Rotary.............._______ ________ _______________ 


Drilling, Non-core-Diamond..;. 	 ______	 _______ _______________ 


Rotary......._______ ________ _______________ 


Chisn..........._____ ______ ____________ 


Percussion_______ ________ _______________ 


Miscellaneous........................._______ ________ ________________ 


1?ie&.Unit...C.ottL	 7,i1 
Roads and Trails.....................______ _______	 100 


Stripping .................................._______ ________ _______________ 


Trenching..............................._______ ________ ________________ 


Test Pitting ...........................______ _______ 	 , _' 


Other Surfa ce Work ................._______ ________ ________________ 
Initial	 Rehabilitation	 and	 Repairs	 .......................................................


Rehabilitation of Mine	 Workings.........................................................


New Buildings,	 Fixtures,	 etc	 ...........................................................


Operating EquIpment Purchases 	 CQr	 oQS 
Analytical Work 	 ...................................................................................


TOTAL TO DATE (perMMEFoam60)	 ...................................


_______________ 


________________


___________ _______________ ________________ 


________________


___________ _______________ _________________ 


___________ _______________ _________________ 


__________ 


________________


_______ __________ ___________ 


___________ _______________ _________________ 


_______________ 


532.O _
___________ _______________ ________________ 


_______________ 


______________


___________ _______________ ________________ 


_______________


__________ ______________ ________________ 


___________


___________ _______________ ________________ 


_______________


________ ___________ ____________ 


___________ _______________ ________________ 


________________ 


3,23,iO
___________ _______________ _________________ 


i5fl ._,fl 
_______________


_________ _____________ ______________ 


___________ _______________ ________________ 


________________ 
'


___________ _______________ _________________ 


________________


_________ _____________ ______________ 


______________
___________ _______________ _________________ 


_______________


_______________ 


_______________


________________ 


711.00
________________ 


50
_____________ 


. :i,99i..6O 
___________


__________ 
____________ 


REMARKS	 '	 '	 ' 


(Continueonback) , 	 _'


REMARKS 


(Continue _onback) 


The undersigned company, and the official executing; this.certification..on its ' 
behalf, hereby certify that the information contained in this report is correct and 	 ' 
complete to the best of their knowledge and belief. 	 ' 


____________	 _


Chia±&s1 


A wiIlfull	 false statement or representation to any department or agency of the United States 
as to any matter within its Jurisdiction is a criminal offense. (U. S. Code, Title 18, Sec. 1001.)


I certify that the information above is 
complete and accurate to the best of my know-
ledge and belieL 


Date	 /9_-_,9 _'^..-.


(INSTRUCTIONS ON REVERSE) 







- 


S (Cont.). 


INSTRUCTIONS FOR PEPARING OPERATOR'S PROGRESS REPORT, 
- MMEFORM61 
- 


This report is the second of the three parts of the Opera-
tor's Monthly Report. Submit the original and four copies. 


The cost for each operation should be the total of all 
claimed costs attributable to that type of workwith two excep-
tions, namely—operating equipment purchased and analytical 
work which are stated separately. For example, drifting costs 
should be the total of all costs chargeable to drifting including 
supervision, technical services, timbering (if any), etc. Similarly, 
drilling costs should include the cost of cementing, reaming, 
core boxes, etc. This procedure of distribution holds whether 
the contract was written on an actual cost. or a unit cost basis, 
or some combination of the two. Distribute the cost of such 
general items as supervision, equipment rented, etc. according. 
to relative footages or on some other conventional basis. The item 
"Initial Rehabilitation and Repairs" covers all rehabilitation 
and/or repairs 'other than the rehabilitation of mine workings. 


The item titled "Drilling, Non-core Percussion" includes 
all drilling performed with wagon, jaEk-hammer, stoper and mount-
ed drills. The several items labelled "Other" are provided to 
take care of particula.r exploration operations not specified on 
this form.


INT.DUP. .D.C.59- fl..V7











UNITED STATES
DEP	 MENT OF THE INTERIOR 


OFFICE OF MINERALS EXPLORATION 


MMEFOR1 60, 
SEPT. 1959


OPERATOR 'S MONTHLY VOUCHER For Month of	 May 1962 


Operator's Name 
Address


. 
Docket No.	 OEE 6078
Contract No. 


14-23-090—	 2113 
Contract Amount	 $ .89 .p 620 
Gov't. Participation %50 . $ 44f810 
Mineral(s)	 Copper..Zinc 


COST CATEGORIES


FOROPERATOR'SUSE FORGOVERNMENTAPPROVALOPjLy 


MONTHLY 
TOTAL


PREVIOUSLY 
REPORTED


TOTALS TO 
DATE


MONTHLY 
TOTAL


PREVIOUSLY 
REPORTED.


TOTALS TO 
DATE 


Fixed Unit Costs dnd 
(1) Independent Contracts: 


Bulldozing ...............................
Drifting	 .....................................
Crosscut .t i n g 
Drilling	 .............. 


(2) Personal Services: 
Sup e rv ision & Technical 	 .......
OutsideConsultants	 ...............
L abor	 ........................................


(3) Operating Mat'l 	 & Supplies: 
Timber ....................._•.•_.........
E xplosives	 ....................... 
Pipe	 ......................"1 
R ail	 ..........................................


çs.................


(4) Operating Equipment 
Rental ........................................
Purchase	 ...................................
Depreciation	 .............................


(5) Initial Rehab. & Repairs: 
Buildings, Fixtures, etc ........
Operating Equipment ...............


(6) New Buildings, Fixtures, etc. 
(7) Miscellaneous: 


::c	 ::m:.:::::::::: 
Payroll Taxes 
Employee's Liability Ins....... .


unit 


.....................................


. 


________


.	 . 


1,500.00


.
.. 


150O.00 


__________________ ___________________


________ 


_____________


___________ _____________ 
_____________ _________________ _____________________ 


56,232.20 56,232.20
_____________ 
_______


__________________ 
.


______________________ 


.'?'76' 


____________


:. 


_________________ ___________________ 


____________ _________________ ___________________


____________ _________________ 


.


____________________ 


. . ___________________


____________


. 


____________ _________________ ___________________ 


___________________


____________ _________________ ____________________ 


____________ _________________ ____________________ 


____________ ________________ __________________


________ ___________ ______________ 


.______ 711.80 711.80


___________ ________________ ___________________ 


______ _________ __________ 


_____________


. 


__________________


. 


___________________ 


_____________ __________________ ___________________


_____________ _________________ _____________________ 


_____________ __________________ ___________________


_____________ 


_____________


_________________ _____________________ 


____________ _________________ __________________


_________________ _____________________ 


_____________ __________________ ___________________


____________ _________________ ____________________ 


____________ _________________ __________________


____________ _________________ _____________________ 


____________ _________________ ____________________ 


_________ 3kk..50 _____________ . _________ ____________ 


____________ ________________ _________________ ___________


- 


______ 3,203.10 3o3.10
________________ ___________________ 


. b1,991.60 61,991.60 ______ _________ __________


I certify that the above bill is correct and just and that payment therefor has 	 Pursuant to authority vested in me, I certify 
not been r c ved.	 that this account is correct and proper for payment 
Date 6f6762	 * Payee Shasta Minerals.. & Chemical Co in the amount of: 


H 
President	 .	 $ 


* When a voucher is s'Ignd or receipted in the name of a company or corporation, the name of 
the person writing the company or corporate name, as well as the capacity in which he signs, 
must appear1 For example: "John Doe Company, per John Smith, Secretary," or "Treas-
urer," as the:caie may be. 	 - 
A willfully false statement or representation to any department or agency of the United 
States as to any matter within its jurisdiction is a criminal offense. (U.S. Code, Title 18, 
Sec. 1001.)


(INSTRUCTIONS ON REVERSE)


Signature	
(Authorized Certifying Officer) 


Date___________ Vou. No. ________ 
(sEE OTHER SIDE) 







Certification, by Government 	 esentative:	 '	 - '' "	 '' 
I certify that to the best of my knowledge and belief the cóntràctor submitting this voucher is operating an exploration 


project inaccy.9lanc wit te te	 of Contract No. ,_Z // 
Signature________________ Title ,& ' 4 Date" ' /,/Z-


Approved Iy .0	 Ex ytiv'	 fficer	 Alternate:	 ôc'ti 
Signature	 1C'	 Tttle 2	 CTJf91L Datt	 7f,'o'-


OPERATOR'S ' MONTHLY REPORT 


The Operator, under an Office of Minerals Explor-
ation contract, is required to report monthly to th 
Government. The report consists of three parts. 


FIRST, the Operator's Monthly Voucher on MME 
Form 60 'listing the project costs incurred' and .cLairne4 
by the Operator is the voucher basis for payment'of 
the Government's share of the cost. 


SECOND, the Operator's Progress Report on MME 
Form 61 is a statistical report of the units and cost of 
of work performed under the contract.


THIRD, the Operator's Narrative Report is a'con-
cise ,descrjption of the work performed, results accom-
plished, and any unusual situations encounteid, 
illustrated and supported , by engineering-geological 
maps rs1thes, drill hole logs, assay reports, etc., 
as pertinent. 


The Operator submits th,e original and four copies 
of each of the three sections of this report to the OME 
regional Executive Officer at the end of •each month 
during the life of the contract. 


PREPARATION OF OPERATOR'S MONTHLY VOUCHER, MME , FORM 60 


After all applicable spaces are 'filled in,' the 
Operator or his agent must sign the certification in the 
lower left corner. ' Categories (2) through (7) applyto 
"Actual Cost" contracts only. ' 


Under . "Fixed Unit Costs" and 'Category (I) 
report, (a) the total fixed unit costs of work performed 
under contract provisions for contribution by the' Gov-
ernment on a basis of "fixed unit costs"; and (b) the 
claimed costs of work performed on a unit-price basis 
by independent contractors. 


Under Category (2) include the claimed' costs of' 
all payrolled and invoiced supervisory, technical, and 
labor personnel, except the costs for services applica-
ble 'to .Categories (5) and (6). 


U,nder Category (3) include the claimed costs of'' 
all project materials and supplies other than those 
used for work under Categories (5) and (6).' 


Under Category (4) report claimed rentals on 
equipment belonging to a third party, claimed payments 
or obligations for payments on the Operator's purchase 
of equipment, and claimed depreciation for the use of 
Operator-owned equipment. 


Under Categories (5) and (6) include all clpfmed 
costs of labor, 'supervision,' technical services, oper-
ating materials and supplies, and all other , items üsëd' 
in (5) the initial rehabilitation and repairs o.f,,existing: 
buildings, fixtures, installations (exclusive of mine 
workings), and operating equipment; and (6) the instal-
lation or construction of new buildings, fixtures, and' 
fixed 'improvements (exclusive of mine, workings).' Do 
not report these costs under Categories (2), (3), (4),


Under Category (7) include all miscellaneous 
claimed costs such as repairs (other than initial) and 
maintenance of equipment, sampling and analysis, 
travel, communication, accounting, office expenses, 
and the'Operatbr's share of payroll taxes and insurance. 


Except for amounts ôlaimed under "fixed unit 
costs" provisions 'of the contract, all costs élaimed 
in this voucher must be supported by documentary 
evidence consisting of: (a) certified copies or tran-
scripts of payrolls which list each employee, wage 
rate, 'period' of employment, 'gross earnings, itemized 
deductions, and net earnings; (b) original or certified 
copies of invoices, statements of accounts, or purchase 
orders which indicate items of materials or services, 
quantities, unit prices, 'total charges, and payment 
terms; and (c) certified memoranda of the Operator for 
such items as depreciation of Operator-owned equipment, 
unemployment taxes, and employee's liability insurance. 
The certification may be stated thus, "Certified True 
Copy (or Transcript)", followed by the signature of'.the 
Ope'iator o his agent. ' One copy of'each docümé'nt 
should accompany the original of this voucher. 


,T'he 'requirement for submitting documentary evi-
dence of claimed costs. may be waived by the OME 
regional' Executive Officer' if he determines that it is 
impractjca,ble: for an Operator to submit this material. 
In any case of waiver of this requirement an "on-site" 
audit by aii.OME auditor is mandatory prior to payment 
of the final Operator's Monthly Voucher.' 	 '' 


and	 (7).	 .	 '	 '	 ' ' ' '	 '	 ' -	 INT.DUP,D.C.59- 41S?2







NITED STATES 
DEPAR ENT OF' THE INTERIOR 


OFFICE OF MINERALS EXPLORATION 


OPERATOR'S PROGRESS REPORT	 For Month of My 1962	 Docket No OME 6078 


Operator's NameShasta Minerals & Chemical Company	 Contract No 14-23-090—_2113 


OPERATION UNITS


' FOR OPERATOR'S USE FOR GOVERNMENT USE 
UNITS 
THIS 


MONTH


UNITS TO 
DATE


COSTS TO 
bATE


APPROVED 
UNITS THIS 


MONTH


APPROVED 
UNITS TO 
DATE


APPROVED 
COSTS TO 
DATE 


Drifting....................................______ _______ _____________ 
Crosscutting..........................._______ ________ ________________ 
Raising...................................________ 	 -. 
Shafts....................................._____ _____ 	


.. 


Winzes...................................._______ ________ _______________ 
OtherU nderg round..................._______ 	 ________	 ________________ 
Drilling, Core-Diamond ..........._____ ______ 	


C7fl 
Rotary.............._______ ________ ________________ 


Drilling, Non-core-Diamond.... 	 ______ _______ ______________ 
Rotary........______ _______ ______________ 
Chisn............_____ ______ ___________ 
Porcussion _______ ________ ________________ 


Miscellaneous.........................______	 _______	 ______________ 
Fixed Unit	 ots	 _____ _____	 7,118 
Roads and Trails	 ______ ______	 100 
Stripping...................................._______ ________ _______________ 
Trenching..................................._______ ________ ________________ 
TestPitting .............................______	 _______	 ______________ 
OtherSurfa ce Work ................._______ ________ ________________ 
Initial	 Rehabilitation	 and	 Repair.s	 .......................................................
Rehabilitation of Mine 	 Workings...........................................................
New	 Buildings	 Fixtures	 etc	 ..............................................................
OperatIng Equipment Purchases	 Core Boxes 
Analytical Work	 .................................................................................


TOTAL TO DATE (perMMEForrn6O)	 ...................................


_____________ 
________________


_________ _____________ ______________ 
___________ _______________ _________________ 


________________ ___________ _______________ _________________ 


_______________ 
________________


___________ _______________ ________________ 


5623220
___________ ________________ __________________ 


________________


________ ___________ _____________ 


______________


___________ _______________ _________________ 


______________


__________ ______________ ________________ 


___________


__________ ______________ _______________ 


________________


________ ___________ ____________ 


___________ _______________ _________________ 


_______________ ______________ 
3,203.10


__________ 
_______


______________ 


1,500.00
__________ ___________ 


_________ ____________ _____________ 


_______________ ___________ _______________ ________________ 
________________ ___________ _______________ _________________ 
______________ 
________________


__________ ______________ _______________ 


________________
___________ _______________ _________________ 


_______________
_________________ 


_______________
________________ 


71z.80
________________ 


3L4450
______________ 


61 ,99i60


_______________ 


___________
_________ 
____________ 


REMARKS


/ 


(Continue on back)


REMARKS 


(Continue on back) 


The undersigned company, and the official executingthis.certification onits 
behalf, hereby certify that the information contained in this report is correct and 
complete to the best of their knowledge and belief. 


Date	 6/6/62	 0 erator Shasta. Miiierals & Chemiöá1 


of the United States as to any matter within its jurisdiction is a criminal offense. (U.S. Code, Title 18, Sec. 1001.)


I certify that the information above is 
complete and accurate to the best of my know-
ledge and belie 


nature	 frJ2 12	 L4 - 


Title __________________________ 


Date _-_/9(?_-


(INSTRUCT IONS ON REVERSE) 







I REMARKS (Cont.)


	


.


	


REMARKS (Cont.) 


-	 .,-. 


.'.:.
(''1 


_t-.. 


INSTRUCTIONS FOR F.REPARING OPERATOR'S PROGRESS REPORT, 
- MMEFORM61 


This report is the second of the three parts of the Opera-
tor's Monthly Report.' Submit the original nd four copies. 


The , cost for each operation should be the total of all 
claimed costs 'attributable to that type of workwith two excep-
tions, namely—operating equipment purchased and analytical 
work which are stated separately. For example, drifting costs 
should be the total of all costs chargeable to drifting including 
supervision, technical services, timbering (if any), etc. Similarly, 
drilling costs should include the cost of cementing, reaming, 
core boxes, etc. This procedure of distribution holds whether 
the contract was written on an actual cost or a unit cost basis, 
or some combination of the two. Distribute the cost of such 
general items as supervision, equipment rented. etc. according 
to relative footages or on some other conventional basis. The item 
"Initial Rehabilitation, and Repairs" covers all rehabilitation 
and/or repairs 'other than the rehabilitation of "mine' workings. 


The item titled "Drilling, Non-core . Percussion" includes 
all drilling performed with wagon, jack-haiiimer"', stoper and mount-
ed drills. The. several items labelled "Other" are provided to 
take care of particular exploration operations not specified 'on 
this form.


INT,DUP.,D.C,59- £1-.V7















MMFOR&	 :	 UNITED STATES SPT. 1959	
:• DEP	 MENT OF THE' INTERI' 


OFFICE OF MINERALS EXPLORATLd'


	


	
ketNo	 ,


L4?act No. 
•	 4-.23-O9 


OPERATOR 'S MONTHLY VOUCHER •• For Moiith of	 Ail 1	 • Qontroct jpt 
-.	 •	 'ç	 GPortic'patii 


Operator's Name 5hpa	 flpj •	 1	 Miner'al(s) 
Address S21 , Ua1it St 1 Salt Lski C(ty 1 Utah \)>


OME 7a 


•	 • 
COST CATEGORIES 


•


•	 •FOROPERATOR'SUSE	 , "P NMENT APPROVAL ONLY 


MONTHLY 
TOTAL:


PREVIOUSLY 
REPORTED	 •


TOTALS TO 
DATE


MONTHLY 
TOTAL	 •


PREVIOUSLY 
•	 REPORTED


TOTALS TO 
DATE 


Fixed Unit Costs and 
(1) Independent Contracts 


Bulldozing	 .. 
Drifting 
Crosscutting 
Drilling 


(2) Personal Services 
Supervision & Technical	 ...... 
Outside Consultants 	 ..............
Labor ......................................• 


(3) Operating Mat'l. & Supplies:	 • 
Ti mber	 ..................... 
E xplosives	 ...................... 
Pipe 	 ...........................
R ail	 ....................................•.-... 
cGr 3ox 


(4) Operating Equipment: 
Rental	 ........................................
Purchase 
Depreciation	 .............................


(5) Initial Rehab. & Repairs: 
Buildings, Fixtures, etc....... .
Operating Equipment ................


(6) New Buildings, Fixtures, etc 
(7) Miscellaneous: 


Repairs to Equipment 	 .............
Analytical Work 
Payroll	 Taxes	 ..........................
Employee's Liability Ins	 ..... . •• 


TOTALS


1,500.flO 1,50O,OO ) /.o-	 ) 


56,32,2O 5,232.2fl ______ __________ 


•	 • ' '	 •	 • •_• •	 •	 • • 
____________ • 0 	 • 	 • • • 	 • 


. 	 ' ' ___________________ •


• 


• 


• ________________


• 	 • 


• 	 •


• 	 •


•


____________________ 


• 	 • 


• • ___________________


___________ 


• • 	 •


___________________ 


____________ ________________ __________________ ___________ • 	 • 	 • 


• 	 • 	 * 


711 • 80 711.80 t4i f V ______ ________ 


• 
_____________


-	 •	 • 
__________________


'	 0; 
___________________ 


•
_____________ _________________ _____________________ 


_____________
•_
__________________ 


____________ _________________


___________________ 
V 


___________________


_____________ _________________ _____________________ 


_____________ __________________ _______________
____________ _________________ ____________________ 


____________
_____________ _________________ _____________________ 


____________


_________________ 
•


___________________ ____________ _________________ ____________________ 


_________________ 
3LL.,5p


___________________ 
3Li4,5p


____________ _________________ ____________________ 


____________ 
____________


_________________ 
•


___________________ ____________ _________________ ____________________ 


32Q3-.]O 3:2O3.o1D .	
3 


T 


6],991.0 1,99J-,6( /. ).14 /O '/ 3	 f" _______ 
I certify that the above bill is correct and just and that payment therefor has 


not been received.	 •	 • 
Date	 4PayeeShsta Minerals. & :ChemIC( 1' Co 


-PT'Gtdeflt


Pursuant to authority vested in me, I certify 
that this account is correct and proper for payment 
in the amount of 


$_• -	 - 
. IgflatUre' ,	 (Authorized Certifying Officer) 


•	 .,j /,j4/	 • Date	 I	 1	 Vou. No. 
(SEE OTHER	 IDE) 


* When a voucher is signed or receipted in thename of a company or corporation, the name of the person writing the company or corporate name, as well as the capacity in which he signs, must appear, For example: "John Doe Company, per John Smith, Secretary," or' "Treas- urer,"as the:cade may be., 	 •	 • 
A willfully false statement or representation to any departmant or agency of the United States as to any matter within Its jurisdiction is a criminal offense. 	 (U.S. Code, TItle 18, Sec.	 1001.)	 •	 . • •	 - (INSTRUCTIONS ON REVERSE)







.Date •i.'" Title


Certification by Government lie Sen tati ye:'	 '. ''.	 ,:':	 : 


I cetify tiat to the best of my knowledge and béliéf the contractor submitting this voucher is operating an exploration 


:::	 I ________________________ Date 	 . . ..... 


Approved b O 'Eieytive Oficer, rcJternate	 ,'çftC22'	 (1 


Signature	 (áe'ft//...z	 ____________ 


OPERATOR'S MONTHLY REPORT. 


The Operator, under an Office of Minerals Explor-
ation contract, is required to report monthly o thee 
Government. The report consists of three parts. 


FIRST, the Operator's Monthly Voucher on MME 
Form 60 listing the project costs incurred and. cJ,aimed, 
by the Operator is the voucher basis for p'yment"of' 
the Government's share of the cost. 


SECOND, the Operator's Progress Report on MME 
Form 61 is a statistical report of the units and cost of 
of work performed under the contract.


THIRD, the Operator's Narrative Report is a'con-
cise ç1escrition of the work performed, results accom-
plished, and any unusual' situations encounteid, 
illustrated and supported by engineering-geological 
mapsor sketches,. drill hole logs, assay reports, etc., 
as pertinent. 


The Operator submits th .e original and four copies 
of each of the three sections of this report tp the OME 
regional Executive Officer at the end of each month 
during the life of the contract. 


PREPARATION OF OPERATOR'S MONTHLY VOUCHER, MME FORM 60 


After 'all applicable spaces are 'filled in, the 
Operator or his agent must sign the certification in the 
lower left ôorner Categories (2) 'through (7) apply-to 
"Actual Cost" contracts only. . 


Under "Fixed Unit 'Cosfs" and Category (1) 
report, (a) the total fixed unit costs of work performed 
under contract provisions for contribution by the Gov-
ernment on a basis of "fixed unit costs"; and (b) the 
claimed costs of work performed on a unit-pri'ce basis 
by independent contractors. 	 ,, 


Under Category (2) include the claimed costs of 
all payrolled and invoiced supervisory, technical, and 
labor persOnnel, except the costs for services applica-
ble to Categories (5) and (6). 


Under Category,(3) include the claimed costs of 
all project materials , and supplies other than those 
'used for work under Categories (5) and (6).' :,, 	 - 


Under Category (4) report claimed rentals on 
equipment belonging to a third party, claimed payments 
or obligations for'payments on the Operator's purchase 
of equipment, and claimed 'depreciation for the ise 'Ot 
Operator-owned equipment. - 


Under Categories (5) and' (6) include all claimed - 
costs of labor, supervision, technical, services, op 'er-
ating materials and suppljés, and all other items used 
in (5) the initial rehabilitation and repairs qf existing 
buildings, fixtures, installations (exclusive of mine. 
workings), and operating equipment; and (6) the instal-
lation or construction of new buildings, fixtures, and 


•	 (.-.-.1..,...-	 -	 :..-	 rs.


Under Category (7) include all miscellaneous 
claimed costs such as repairs (other than initial) and 
maintenance 'of equipment, sampling and analysis, 
travel, cOmmunication, accounting, offfe expes, 
and the Operator's share of payroll taxes and insurance. 


Except for amounts claimed under "fixed unit 
costs"' provisions of the contract, all costs claimed 
in this vOucher" must 'be supported by documentary 
evidence consisting of: (a) , certified copies or tran-
scripts of payrolls which list each employee, wage 
rate, period of employment, gross earnings, itemized 
deductions, and net earnings; (b) original or certified 
copies of invoices, statements of accounts, or purchase 
orders which indicate items of materials or services, 
quantities,' unit prices, total charges, and payment 
terms; and (c) certified memoranda of the , Operator for 
such items as depreciation of Operator-owned equipment, 
un'étnloyment taxes, and employee's liability insurance. 
The certification may be stated' thus, "Certified True 
Copy (or Transcript)", followed, by the signature of,he 
Opetor d'r 'his agent. One cOk of eOch' docurn'erit 
should accompany the original of this voucher." 


T-he requirement for submitting documentary evi-
•.denc.. of. Maimed costs may be waived by the OME 


reginal, Executive Officer' if he determines that it is 
:;imp , çiç ,blq for - ap Oper1ator, tq 'sUbmit this, material. 
In an,' case of waiver of this requirement an "on.site" 
audit b'y;n QMF1 auditor is mandatory prior to paynient 


''of' the" final? Operator's" Monthly Voucher. 	 - ' 
L1AU iII1LUV1iI1LL	 1U1V	 UI 1I11tL	 WULXI11Lg).	 IJU	 ,	 ' ,'	 '	 '	 ',	 -' 


not report these costs under Categories (2), (3), (4),	 '	 ,, 
and	 (7).	 , •'	 '	 '	 -	 INT.DUP. ,DC.9-







MMiFO	 '	 •	
NITED' STATES 


DEFARENT OF THE INTERIOR 
OFFICE O.F MINERALS EXPLORATION 


OPERATOR 'S PROGRESS REPORT	 For Month of April 1962	 Docket No O 6078 


Operator' s Name_Shasta Minerals & Chemical Company	 Contract No 14-23-090—_2113 


OPERATION UNITS


•	 F .9R OPERATOR'S U ,SE S. S 	 S FOR GOVERNMENT USE:: 
UNITS 
TIS 


MONTH


UNITS TO 
DATE


COSTS TO 
••


APPROVED 
UNITS THIS 


MONTH


APPROVED 
UNITS TO 
DATE


APPROVED 
COSTS TO 


DATE 


Drifting ________________ 


Crosscutting ___________  


Raising ________________ 


Shafts _______ ________ _______________ 


Win zes	 _______ ________ ________________ 


Other Underground	 _______________ 


Drilling, Core Diamond	 _____ _____	 7,118 
R .otary	 - 


Drilling, Non core Diamond	 ______ _______ ______________ 


Rotary 


Chisn ........ ._____	
S	


S 


Percussion	 •	 •	 S	 •,,•• - 


Miscellaneous ______ _______ ______________ 


Pixe*wLtt conts	 ___ ____	 7,118 
Roads and Trails	 _____	 ______	 .......16O 
Stripping 


T ren citing 


Test Pitting 


OtherSurface Work	 ________ ________ _________________ 


InitFal Rehabilitation and Repairs 


Rehabilitation of Mine Workings 


New Buildings	 Fixtures etc 


Operating Equipment Purchases 	 cQE$ BQ2f 
Analytical Work


S 


TOTAL TO DATE (perMME.Form6O)


___________ _______________ _________________ 
________________ _________________ 


___________ _______________ _________________ 


_______________ 


________________


___________ _______________ ________________ 


_______________
___________ _______________ _________________ 


56,232.2(
___________ _______________ ________________ 
_______ __________ ___________ 


______________ __________ ______________ _______________ 


S : 
S


________


S


____________ 


______________ 


_33O 


__________ ______________ _______________ 


1,50q.'X


________ ________ 


________________ ___________ ________________ 


5 


S


_________________ 


______________ 


711.8


_______________ 


3i4.5


______________ 


61,991.6


________________ 


S	


i	 c. '. 
____________ 


REMARKS 


(Continue on back)	 S


REMARKS 


(Continue'on back) 


The undersigned company, and the official executing this certification on its 
behalf, heieby certify that the information contained ih this eport is:corrct and 
complete to the best of their knowledge andbeLief. 


Date	 5.5.62	 Operpr Shaa1a Minerals & Chemical 


President 


A willfully false statement or representation to any department ' or agency of the United States 
as to any matter within Its Jurisdiction is ácrimina1 offense 	 (U.S. Code, Title 18, Sec. 1001.)


I certify that the information above is 
complete and accurate to the best of my know-
ledge and belieL 


care 


Title __________________________ 
Government Representative 


S 
Date _______________________________________


(INSTRUCTIONS ON REVERSE) 







REMARKS (Cont.)


	
.
	


REMARKS (Cont.)


	 ,I. 


INSTRUCTIONS FOR PREPARING OPERATOR'S PROGRESS REPORT, 
MME FORM 61 


..'.. 
This report is the second of the three parts of the Opera-


tor's Monthly Report. Submit the original and four copies. 
The cost for each operation should be the total of all 


claimed costs attributable to that type of work with two excep-
tions, namely—operating equipment purchased and analytical 
work which are stated separately. For example, drifting costs 
hould be the total of all costs chargeable to drifting including 


supervision, technical services, timbering (if any), etc. Similarly, 
drilling costs should include the cost of cementing, reaming, 
core boxes, etc. This procedure of distribution holds whether 
the contract was written on an actual cost or a unit cost basis, 
or some combination of the two. Distribute the cost of such 
general items as supervision, equipment rented. etc. according 
to relative footages or on some other conventional basis. The item 
'Initial Rehabilitation , and Repairs" covers all rehabilitation 


and/or repairs dher thäiI'the rehabiliEation of 4nineworkings. 	 - 
he item titled "Drilling, Non-core Percussion" includes 


all drilling performed with wagon, jack-hammer., stoper and mount-
ed drills. The several items labelled "Other" are provided to 
take care of particular exploration' operations •not specified on 
this form.	 . 


IN'r,DUP.,D.c,s	 i.-V7


I











/. 


ON	
Dock1	 C1Tfl 1t7t 


.cContract jt 
.	 12t4jiO9O...___23 


_________ ? 4I. C?rctnt	 ,6PO 
ov't. ;44'p a tionY	 4Zi.f1Q 


' 
FOROPERATOR'SUSE	 FORGOVERNMENTAPPROVALONLY 


MONTHLY	 PREVIOUSLY	 TOTALS TO	 MONTHLY	 PREVIOUSLY	 TOTALS TO 
TOTAL	 REPORTED	 DATE	 TOTAL	 REPORTED	 DATE 


Fixed Unit Costs and 
(1) Independent Contracts: 


Bulldoiing ..............
Drifting.	 .....................................


Drilling 


(2) Personal Services: 
Supervision & Technical	 ..... 


Outside Consultants.................
Labor	 .......................................


(3) Operating Mat'I. & Supplies: 
Ti mber	 .....................


E xplosives	 ....................... 
Pipe 	 .......... .............-................


(4) Operating Equipment: 
Rental	 .......................................
Purchase	 ....................................
Depreciation	 ..............................


(5) Initial Rehab. & Repairs:. 
Buildings,	 Fixtures, etc ........
Operating Equipment ...............


(6) New Buildings, Fixtures, etc. 
(7) Miscellaneous: 


R epairs to Equipment .............
Analytical Worri 


Payroll	 Taxes	 ..........................


:::::::::


________ IO_


.. 


__L5iLQL '


. .	 .


. 
____________ _________________ __________________ ____________


___________ 
_________________ ____________________ 


____________________ 
.	 ____I 


___________________ 


____________________ 


____________________ 


______________ 


_____________________ 


____________________ 


_____________________ 


____________________ 


_____________________ 


____________________ 


____________________ 
14L rc) 


_____________________ 


9,	 . i? 


_____________ 


_____________ _________________ __________________ 


. .


____________ _________________ 


____________ ________________ _________________


____________ _________________ 


0 


____________


.	 . 


________________ _________________


___________ 


____________ _________________ __________________


___________ ________________ 


________ ___________ ____________


____________ 


.


_________________ 


0 


fli.$. flL.50 - 


.	 ..	 .	 . 
_____________ __________________ ___________________ 
____________ _________________ __________________


_____________ _________________ 


_____________ __________________ ___________________
____________ _________________ 


____________ _________________ ___________________


_____________ _________________ 


_____________ _________________ ___________________
____________ _________________ 


____________ _________________ ___________________
_____________ _________________ 


____________ _________________
- 


.	 .-


____________ 


____________


_________________ 


, _________
_________________ 


_____________
_______ _________ 


_________________ ___________________ _____________ _________________ 
______ ).10 - 3,	 .o3. f) 


Z,G7.4O G1,99i•G . ,'co qq.tj


	


I certify that the above bill is correct and just and that payment therefor has 	 Pursuant to authority vested in me, I certify 
not e rved.	 .	 M-• .	 .. , .....	 that this account is correct and proper for payment 
r-	 * r	 CL bO. in the amount of ate	 raye	 . -. 


	


le t	 .	 $__________ 
* When a voucher is sign or receipted in the name of a company or corporation, the name of 
the person writing the company or corporate name, aa well aa the capacity in which he signa. 
must appear, For example: "John Doe Company, per John Smith, Secretary," or "Treas-	 Ssgnature 
urer,' as thecade may be.	 .	 .	 (Authorized Certifying Officer) 
A willfully false statement or representation to any departhent or agency of the United 	 .	 •,l	 . 


	


to any matter within its Jurisdiction is a criminal offense. (U.S. Code, Title 18, 	 Date	 /Y'1 I i"	 Vou. No. 6O 


	


(INSTRUCTIONS ON REVERSE) 	 (SEE OTHER SIDE) c.iL. /7'Y 


MMEFORM6O •. 	 .• .	 UNITED STATE SEPT.	
DEP TMENT OF THE 


OFFICE OF MINERALS E 


OPERATOR 'S MONTHLY VOUCHER For Month offl2 


Operator's NaJtA	 & : ii :gp. 


Addres P26 3 . ... flir . St.4	 4	 •Cftv. 


COST CATEGORIES 







Certifiéation by. Government 	 resentative:' 


I certify that to the best of my knowledge and belief the 
project in a ord	 with1th,pterms of Contract No. ________ 


Signature	 .	 .	 Title 


E	 ve19/icer or Alternate: 


Signature	 Title


1	 ..	 - 
tractor submitting this voucher is operating an exploration 


:' (-' 


OPERATOR'S MONTHLY REPORT 


The Operator, under an Office of Minerals Explor-
ation contract, is required to report monthly.. to, the 
Government. The report consists of three parts. 


FIRST, the Operator's Monthly Voucher on MME 
Form 60 listing the project costs incurred and claimed. 
by the Operator is the voucher basis for payment ô'f 
the Government's share of the cost. 


SECOND, the Operator's Progress Report on MME 
Form 61 is a statistical report of the units and cost of 
of work performed under the contract.


THIRD, the Operator's Narrative Report is a con-
cise description of the work performed, results accom-
plished, and any unusual situations encountered, 
illustrated and supported by engineering-geological 
maps o sketches, drill hole logs, assay reports, etc., 
as pertinent. 


The Operator submits the original and four copies 
of each of the three sections of this report to the OME 
regional Executive Officer at the end of each month 
during the life of the contract. 


PREPARATION OF OPERATOR'S MONTHLY VOUCHER, MME FORM 60 


After all applicable spaces are filled in, the 
Operator or his agent must sign the certification in the 
lower left corner. Categories (2) through (7) apply to 
"Actual Cost" contracts qnly. 


Under "Fixed Unit 'Costs" and Category (1) 
report, (a) the ' total fixed unit costs of work performed 
under contract provisions for contribution by the Gov-
ernment on a basis of "fixed unit costs"; arid(b) the 
claimed costs of work performed on a unit-ptiéé basis 
by independent contractors. 	 .	 . - 


Under Category (2) include the claimed costs of 
all payrolled and invoiced supervisory, technical, and 
labor personnel, except the costsfor services applica-
ble to Categories (5) and (6). 


Under Category (3) include the claimed costs of 
all project materials and supplies other than those 
used for work under Categories (5) and (6). 


Under Category (4) report claimed rentals on 
equipment belonging to a third party, claimed payments 
or obligations for payments on the Operator's purchase 
of equipment, and claimed depreciation for the use of 
Operator-owned equipment. 


Under Categories (5) and (6) include all claimed 
costs of labor, supervision, technical services, oper-
ating materials and supplies, and all other items used 
in (5) the initial rehabilitation and repairs of existing 
buildings, fixtures, installations (exclusive of mine 
workings), and operating equipment; and (6) the instal-
lation or construction of new buildings, fixtures, and 
fixed improvements (exclusive of mine workings). Do 
not report these costs under Categories (2), (3), (4), 
and (7).


Under Category (7) include all miscellaneous 
claimed costs such as repairs (other than initial), and 
mainteanóe of equipment, sampling and analysis, 
travel, communication, accounting, office expenses, 
and the Operator's share of payroll taxes and insurance. 


Except for amounts claimed under "fixed unit 
costs" provisionsof the, contract, all costs claimed 
in this voucher must be supported by documentary 
evidence consisting àf: (a) certified copies or tran-
scripts of payrolls which list each employee, wage 
rate, period of employment, gross earnings, itemized 
deductions, and net earnings; (b) original or certified 
copies of invoIces, statements of accounts, or purchase 
orders which indicate items of materials or services, 
quantities, unit prices, total charges, and payment 
terms; and (c) certified memoranda of the Operator for 
such items as depreciation of Operator-owned equipment, 
unemployment taxes, and employee's liability insurance. 
The certification , may be stated thus, "Certified True 
Copy (o Transcript)", followed by"the signature of the 
Operator or his agent. One copy of each document 
should accompany the original of this voucher. 


The requirement for submitting documentary evi-
dence of claimed costs may be. waived by the OME 
regional, Executive Officer' if 'he determines, that it is 


'impracticable'for an'Operator to submit this matêri.l. 
In any case of waiver of this requirement an "on-site" 
audit by an ',OME auditor is mandatory prior to payment 
of the final Operator's Monthly Voucher.' 	 ' 


INT.DUF.,D'.C.9.- 4L?2







SEPT1959	 ..	 NITED STATES 
DEPAR ENT OF THE INTERIOR 


OFFICE OF MINERALS EXPLORATION 


OPERATOR 'S PROGRESS REPORT	 For Month of	 Oh 1g62	 Docket No ( 


Operator ' s Name	 Contract No 14-23--090--


OPERATION UNITS


FOR OPERATOR'S USE FOR GOVERNMENT USE. 
UNITS 
THIS 


MONTH


UNITS TO 
DATE


COSTS TO 
DATE


APPROVED 
UNITS THIS 


MONTH


APPROVED 
UNITS TO 
DATE


APPROVED 
. COSTS TO 


DATE 


Drifting............................ ______ 	 _______ ______________ 


Crosscutting........................ _______ ________ ________________ 
Raising............................ _______ ________ _______________ 
Shafts................................ _______ ________ ._______________ 
Winzes................................ _______ ________ ________________ 
OtherUnderground................ _______ ________ _______________ 
DrillIng Core-Diamond	 ____ _____	 7116 


Rotary.............._______ 	 .	 . 
Drilling, Non-core-Diamond.... 


Rotary........______ _______ ______________ 
Chi.rn..........._____ ______ ____________ 
Percussion	 ,._._. 


Miscellaneous...........______ _______ V4tx4 ut co4a	 ____ ____	 718 
Roads and Trails	 _____ ______	 1300 
Stripping............................ _______ _______	 ______________ 
Trenching 
TestPitting ........................ ______ _______ ______________ 
OtherSurfa ce Work ................ _______ ________ ________________ 
Initial	 Rehabilitation	 and	 Repairs	 ............................................
Rehabilitation of Mine 	 Workings........................................................ 
New Buildings	 Fixtures	 etc	 ....................................


Operating EquIpment Purchases 
Analytical Work 


TOTAL TO DATE (per MME Form 60)


______________ 
________________


__________ ______________ _______________ 


_______________
___________ _______________ _________________ 


.
___________ _______________ ________________ 


________________


___________ _______________ ________________ 


_______________


___________ _______________ _________________ 


6,2.2O
___________ _______________ ________________ 


. 
______________ 
____________


__________ ______________ _______________ 


.
________ ___________ _____________ 


- 
______________ 


3,_2034 i
__________ ______________ _______________ 


I, g /0 
1,OO.00


________
/v _' 


______________
________ ____________ 
__________ ______________ _______________ 


. 
_____________ 
_______________


_________ _____________ ______________ 


______________
___________ ________________ _________________ 


_______________ 


_______________ 
71J.e0


________________ 
_tV 


,'ws,.,o ____________ 


___________ 


REMARKS	 . 


(Continueonback) _ _ ..


REMARKS	 . 


(Continueon _back) 


The undersigned company, and the official executing this certification on its 
behalf, hereby certify that the information contained in this report is correct and 	 . 
complete to the best of their knowledge and belief. 


Date	 Op rator	 ._. 
_________	 _________________ 


Per LtitIe 1&tdt 
A w1Ufu1l' false statement or representation to any department or agency of the United States as to any matter within Its Jurisdiction Is a criminal offense. (U.S. Code, Title 18, Sec. 1001.)


I certify that the information above is 
complete and accurate to the best of my know-
ledge and beli f 


i)j ) Signature 


Title________________ '	 Qvemment Reentative 
' - /)'__ '(6____6 Date	 _,,


(INSTRUCTIONS ON REVERSE) 







REMARKS (Cont.).	 REMARKS (Cont.) 


.	 .,


INSTRUCTIONS FOR PREPARING OPERATOR'S PROGRESS REPORT, 
MME FORM 61 


This report is the second of the three parts of the Opera-
tor's Monthly Report. Submit the original and four copies. 


The cost for each operation should be the total of all 
claimed costs attributable to that type of work with two excep-
tions, namely—operating equipment purchased and analytical 
work which are stated separately. For example, drifting costs 
should be the total of all costs chargeable to drifting including 
supervision, technical services, timbering (if any), etc. Similarly, 
drilling costs should include the cost of cementing, reaming, 
core boxes, etc. This procedure of distribution holds whether 
the contract was written on an actual cost or aunit cost basis, 
or some combination of the two. Distribute the cost of such 
general items as supervision, equipment rented. etc. according 
to relative footages or on some other conventional basis. The item 
"Initial Rehabilitation and Repairs" covers all rehabilitation 
and/or repairs other than the rehabilitation of mine workings. 


The item titled "Drilling, Non-core Percussion" includes 
all drilling performed with wagon, jack-hammer, stoper and mount-
ed drills. The several items labelled "Other" are provided to 
take care of particula.r exploration operations not specified on 
this form.


INT.DUP. ,D.C.59- 14?7
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1-2% suifides 333-36O	 Light grayish-green 9 moderate to dense 12irii 0 .1:


____ 


'	 P1aky teure	 s-t- peo-cr1rsts I1rr	 Esserrtrally iioiifrageta1 
____-	 below il59 Rock becomes darker rreen at '±23 


+297 Change at42
I


___ 


t 9 7	 - . _______ . 


---	 : 60 LNP	 Sp1otc	 ronhyrUic rhxc^JJJeCJ.qr 
- becor;:e	 uniform below 4O


.	 - 


. 
\	 rrii c,	 -	 -	 - 


4 


1 _______


-.	 ..... . 4--	 .:..	 ................-	 •.•.	 - 


Cokr Eoto	 - 


Totol Fooae... . 	 .. .	 4. 6 'L 
Overofi Core Iecovery 


ed y JBI	 .- ..-	 . --


...... ..................... ............... 


¼eI	 r e 0	 o ccrc '-J50


-	 -	 t	 ..-


ROCK DESCRIPTION, ALTERATION AND REMARKS 











MME FORM 60 
SEPT. 1959 


UNITED STATES 
DEPARTMENT OF THE INTERIOR	 . 


DktN	 __________ 
OFFICE OF MINERALS EXPLORATION	


°	 °.	 ___________________ 
Contract No. 


14-23-090—	 211.3. 
For Month	 1X7 1962	 Contract Amount	 ,62O 


•	 Gov't. Participation	 .h4 
Thrnini	 Mineral(s) COppr.Zixo 
1t Lakt Ci:t, Ut*h 


OPERATOR ' S MONTHLY VOUCHER 


Operator ' s N


COST CATEGORIES


FOR OPERATOR'S USE FOR GOVERNMENT APPROVALONLY 


MONTHLY 
TOTAL


PREVIOUSLY 
REPORTED


TOTALS TO 
DATE


MONTHLY 
TOTAL


PREVIOUSLY 
REPORTED


TOTALST 
DATE 


Fixed Unit Costs and 
(1) Independent Contracts: 


Bulldozing..............
Drifting.	 .................................... 
Crosscutting ........................... 
Drilling ......................................


(2) Personal Services: 
Supervision & Technical 
OutsideConsultants 	 ...............


(3) Operating Mat'I 	 & Supplies: 


Timber.....................
Explosives	 ...................... 
Pipe	 ................ 
Rail	 .....................................-


15OOOO


S


. 


____________________ 


____________________ 


____________________ 


___________________ 


___________________ 


___________________ 


___________ 


__________


6 , 22.20 5632.2() 


. . . 
____________


- 
_________________ __________________ 


____________ ________________ _________________
____________ _________________ 


____________ _________________ ___________________


___________ ________________ 


____________ ________________ __________________
____________ _________________ 


____________ ________________ __________________
___________ ________________ 


____________ ________________ __________________


___________ 
-


________________ 


._______ ?11•tlO 711.80
________________ 


_______ _________


Labor	 .......................................


Core...Bores............................


(4)Operating Equipment: 
Rental......................................._____________ __________________ ___________________ _____________ _________________ _____________________ 
Purchase ..................................._____________ __________________ ___________________ _____________ _________________ _____________________ 
Depreciation .............................____________ _________________ ___________________ ____________ _________________ ____________________ 


(5) Initial Rehab. & Repairs: 	 . .	 : 
Buildings, Fixtures, etc........____________ _________________ ___________________ ____________ _________________ ____________________ 
Operating Equipment ...............____________ _________________ ___________________ ____________ _________________ ____________________ 


(6) New Buildings, Fixtures, etc. 	 ____________ ________________ __________________ ___________ ________________ ___________________ 
(7)Miscellaneous: 	 :	 . 


Repairs to Equipment..............____________ _________________ ___________________ ____________ _________________ ____________________ 
Analytical Work ......................._____________ __________________ ___________________ _____________ _________________ _____________________ 
Payroll Taxes ........................


.	
3,203.10	 3,203.10 _______ __________ ____________ 


...........	
.:::::::::: _______ 1,647.lo 6i,6'j.ic	 _______ __________ ____________ 


I certify that the above bill is correct and just and that payment therefor has 	 Pursuant to authority vested in me, I certify 
n b


	


	 r	 ived.	 . .	 .	 ....that this account is correct and proper for payment 
___________ * ppta UIflOZ'ClB & Chericc1 CO. . in the amount ot 


$-
* When a voucher is signed or receipted in the name of a company or corporation, the name of 
the person writing the company or corporate name, as well as the capacity In which he signs, 
must appear, For example: "John Doe Company, per John Smith, Secretary," or "Tress. 	 sgnature
urer," as the:cade may be. 
A willfully false statement or representation to any departm ant or agency of the United 
States as to any matter within its jurisdiction is a criminal offense. (U.S. Code, Title 18,	 Dote Sec. 1001.)	 .	 .	 .	 -


(INSTRUCTIONS ON REVERSE)


(Authorized Certifying Officer) 


_____ Vou. No. ________ 
(SEE OTHER SIDE) - 







S 
Certification by Government Representative: 	 •'	


::'	 •.. '' 


I certify that to the best of .my knowledge and belief t' 
project in acco,?ance wi th.e tpps of Contract No. _____ 


Signature	 '	 tie 


Approved bi O"M Exeyutive fficeyr Alternate 


Signature	 f&JAY t' ( tZ	 Title


contractor submitting this voucher is operating an exploration 
____	


S 


______________ "Date'___________ 


---.e 


S 	 S 	 S OPERATOR'S'..MONTHLY REPORT 


The Operator, under an Office of Minerals Explor-
ation contract, is required to report monthly to ,the, 
Government. The report consists of three parts. 


FIRST, the Operator's Monthly Voucher on MME 
Form 60 listing the project, costs incurred' and clained 
by the Operator is the voucher basis for payment of 
the Government's share of the cost. 	


S 


SECOND, the Operator's Progress Report on MME 
Form 61 is a statistical report of the units and cost of 
of work performed under the contract.


THIRD, the Operator's Narrative Report is a'.con-
cise. ,decriptjon of the wo,rk performed, results accom-
plished, , and any unusual. situatjons encountered, 
illustrated and supported by engineering-geological 
maps or sketches, drill hole logs, , assay reports, etc., 
as pertinent. 


The Operator submits the original and four copies 
of each of the three sections of this report to the OME 
regional Executive Officer at the end of each month 
during the life of the contract. 


PREPARATION OF OPERATOR'S MONTHLY VOUCHER, MME FORM 60	 •, '.	 . 


After' all	 applicable	 spaces' are	 filled in,	 the • '	 Under	 Category	 (7)	 include	 all	 miscellaneous 
Operator or his agent must sign the certification in the claimed costs such 'as repairs (other than initial) and 
lower left corner.	 Categories (2) through (7) apply tb 	 ' maintenance	 of'	 equipment,	 sampling	 'and	 'analysis, 
"Actual Cost" contracts only. travel, 'communication,	 accounting,	 office	 expenses, 


Under	 "Fixed : Unit: Costs"	 and Category (1) "and the Operator's share of payroll taxes an'' d insurance. 
report, (a) the total fixed unit costs of work performed Except	 for	 amounts	 claimed	 under "fixed unit 
under contract provisions for co'ntribution' 'by the Gov- costs" provisions of the contract,	 all costs claimed 
ernment on a basis of "fixed unit costs"; and (b) the . in	 this	 voucher'.m,ust be,	 supported	 by	 documentary 
claimed costs of work performed on a unit-price basis - evidence	 consisting of:	 (a)	 certified copies or tran-
by independent contractors. , scripts	 of payrolls	 which list	 each	 employee, wage 


Under Category (2) include the claimed .:'costs of' 'rate,	 period of employment, 'gross earnings, 	 itemized 
all payrolled and invoiced supervisory, technical, and deductions,	 and net earnings; (b) original or certified 
labor personnel, except the costs for serviëes applica- copies Of invoices, statements Of accounts, or purchase 
ble to Categories (5) and (6). orders which indicate items of materials or services, 


Under Category (3) include the claimed costs of quantities,'	 unit	 prices,	 total	 charges,	 and payment 
all	 project materials , and	 supplies other than those terms; and (c) certified memoranda of the Operator for 
used for work under Categories (5) and (6). such items as dep'reciation of Operator-owned equipment, 


Under	 Category	 (4)	 report	 claimed	 rentals on unemployment taxes, and employee's liability insurance. 
equipment belonging to a third party, claimed payments The certification may be stated thus, "Certified True 
or obligations for payments on the Operator's purchase . Copy (øç Trancript)", followed by 'the' signature 'of the 
of equipment, and claimed depreciation for the use of Operator or his agent.	 'One copy of each document 
Operator-owned	 equipment: should accompany the original of this voucher. 


Under Categories (5) and (6) include all' ciain'ed , '	 Th	 reqtirement for submitting documentary evi-
costs of labor,	 supervision,	 technical	 servTes, oper- . dence of claimed costs may be waived by the OME 
ating materials an.d supplies, , and all' other : items used regional Executive Officer' if he determines that it is 
in (5) the initial rehabilitation and repairs of existing impracticable for an Operator to submit this material 
buildings,	 fixtures,	 installations	 (exclusive	 of mine In any case of waivei of this requirement an."ón-site" 
workings), and ,operating equipment; and (6) the instal- audit by anOME auditor is mandatory prior to payment 
lation or construction of new buildings	 fixtures	 and of the final Operator's Monthly Voucher 
fixed 'improvements (exclusive of mine workings). 	 "Do'' .	 ',	 '	 '	 "	 S 	 , 	 " 	 , 	 ,, 	 , 	 ',,,	 " 	 S 	 ' 	 ' 


not	 report these costs under Categories (2), (3), (4), ,	 ,	 '	 : 
and	 (7)	 \\


INT DUP	 P C	 9-	 i2







SEPT1959	 •NITED STATES 
DEPARTMENT OF THE INTERIOR	 . 


OFFICE OF MINERALS EXPLORATION 


OPERATOR'S PROGRESS REPORT	 For Month of	 "tni 19	 Docket No _____________ 


Operator's Name_fluts	 ''1 '!IJ	 Contract No 14-23-090-- 	 Rh13 


I


OPERATION UNITS


FOROPERATO'S USE FOR GOVERNMENT USE 


UNITS 
THIS 
MONTH


UNITS TO 
DATE


COSTS TO 
DATE


APPROVED 
UNITS THIS 
MONTH


APPROVED	 ' 
UNITS TO 
DATE


APPROVED 
COSTS TO 
DATE 


Drifting .................................. 
Crosscutting .......................... 
Raising 
Shafts ....................................._______ ________ _______________ 
Winzes	 .................................. 
Other U ndergrounc 	 .- 
Drilling Core-Diamond	 7,flf3 


Rotary .............. 
Drilling, Non-core-Diamond.... 	 . 


Rotary .......______ _______	 .	 . 
Chttn............_____ ______ ____________ 
Percussion _______ 	 .	 . 


Miscellaneous	 ........................ 
izet unit Coats	 7,118 
Roads and Trails 	 100 
Stripping ............................... 
Trenching	 . 
Test Pitting	 . 
Other Surface Work ................._______ ________ ________________ 
Initial	 Rehabilitation	 and	 Repair.s	 .................................................... 
Rehabilitation of Mine 	 Workings .........................................................
New	 Buildings,	 Fixtures,	 etc.. .......................................................... 
Operating Equipment Purchases ..CQe..BOXO...........................
AnalyticalWork 	 ................................................................................ 


TOTAL TO DATE (per MME. Form 60)	 ..................................


.	 .; 
_______________ ___________ _______________ ________________ 


. 


,232.2C 


______________ _________ ______________ _______________ 


___________ ________ ___________ _____________ 


. _______________ ________________ __________ 


p3.1f 
Ij500.O( 


.


___________ 


.	 .


711.,8C 


REMARKS	 .	 .	 .	 .	 .	 . 


(Continueon back) .


REMARKS. 


(Continueon back, 


The undersigned company, and the official executing thls.certification-øn its- 
behalf, hereby certify that the information contained in this report is correct and 
complete to the best of their knowledge and belief. 	 ' 


Date	 "	 Ope	 0$t'fl1:B_-&__cho___ 


departm:t or agency of the United States 
as to any matter within its Jurisdiction is a criminal offense. (U.S. Code, Title 18, Sec. 1001.)


I certify that the information above is 
'complete and accurate to the, best of my know-
ledge and belie	 - 


gui'ature_.J?O 


Title_ 


Date _______________________________________


(INSTRUCTIONS ON REVERSE) 







REMARKS (Cont.)


INSTRUCTIONS FOR: PREPARING OPERATOR'S PROGRESS REPORT, 
MME FORM 61 


This report is the second of the three parts of the Opera-
tor's Monthly Report. Submit the original ind four copies. 


The cost for each operation should be the total of all 
claimed costs attributable to that type of work with two excep-
tions, namely—operating equipment purchased and analytical 
work which are stated separately. For example, drifting costs 
should be the total of all costs chargeable to drifting including 
supervision, technical services, timbering (if any), etc. Similarly, 
drilling costs should include the cost of cementing, reaming, 
core boxes, etc. This procedure of distribution holds whether 
the contract was written on an actual cost or a unit cost basis, 
or some combination of the •two. Distribute the cost of such 


• general items as supervision, equipment rented. etc. according 
to relative footages or on some other conventional basis. The item 
"Initial Rehabilitation and Repairs" covers all rehabilitation 
and/or repairs other than the rehabilitation of mine workings. 	 0 


The item titled "Drilling, Non-core Percussion" includes 
all drilling performed with wagon, jack-hammer, stoper and mount-
ed drills. The several items labelled "Other" are provided to 
take care of particula.r exploration operations not specified on 
this form.	


0 


INT.DUP. D.C.9- 1i77	 0











SEPT. '1959 
4


	 60	


DEP	 MENT OF THE INTERIOR 
UNITED STATES 


OFFICE OF MINERALS EXPLORATION 


OPERATOR 'S MONTHLY VOUCHER ' For Month of ,3aflUa,1T962 


Operator ' s Name Shggtg i Qrai & ChGrnioI Coinpernj 
Address A26 :S ., M'i	 .i:t,Tkt ''ty 1T4gh


Docket No.	 0MT '6078 
Contract No.	 . 


14-23-090—	 .2113': 


Contract Amount	 $p9 _ , 620' 
Gov't. Participation 5O _.,'44,8io 
Mineral(s) 


COST CATEGORIES


FOR OPERATOR'S USE FOR GOVERNMENT APPROVAL ONLY. 


MONTHLY 
TOTAL	 ,.


PREVIOUSLY 
.	 REPORTED


TOTALS TO 
DATE


MONTHLY 
TOTAL


PREVIOUSLY 
REPORTED


TOTALS TO 
DATE. 


Fixed Unit Costs and 
(1) Independent Contracts: 


Bulldozing .............. 
Drifting.	 .....................................


'Crosscutting .............................
Drilling .....................................


(2) Personal Services:	 ' 
Supervision & Technical 
Outside Consultants	 ...... ...L 
L abor	 .......................................


(3) Operating Mat'l. & Supplies: 
Timber ..........................-........ .


Pipe 	 .................................. 	 ' 
Rail ........................' ............. 


(4) Operating Equipment: 	 '	 ' 


R ental	 .......................................
Purchase	 ...................................
Depreciation .............................


(5) Initial Rehab. & Repairs:	 ' 
Buildings, Fixtures,. etc....... .
Operating Equipment ........' 


(6) New Buildings, Fixtures, etc. 
(7) Miscellaneous: : 	 :' 


Repairs to Equipment ..............
AnalyticalWork,' .......................
Payroll Taxes 
Employee's Liability Ins 


........	
........


. 


,:


.


1,500,00'"


.	 . 


1,5fl'O0'


.
'	 ' , 


_____________ 
_____________


__________________ 
_________________


___________________ 
__________________


_____________ 
____________


__________________ _____________________ 


56 ,2.32.20 "	 56,23220
_________________ ____________________ 


. 


_____________ .' .'.'	 _ ... '.' 


. _' . .	 .''.'' _'


.' 


'"''	 . ' 


'_. .	 _... _________________ .	 , 


____________ "	 ''	 ' '	 .	 '	 . 


Explosives ___________ 
' 


': '	 '. '.


________________ ___________________ 


.' ''	 '.	 , '	 ,	 '
. 


,	 ' .	 ,	 ''	 . 


.	 .' 7:ii.?O 7fl.E0 ' ' , ,,,, ___________ 


''	 '	 '	 . 


_____________


.	 '	 :,	 ,	 ,	 ' 


__________________


'	 ''. 


___________________


'.	 ,	 ' ,	 . 


_____________ __________________ ___________________


_____________ __________________ _____________________ 


'	 .	 . ._. _,,.; ___________________


_____________ 


,	 '	 ,


__________________ 


.	 '


_____________________ 


.	 .	 .'' 


'''''


''	 '.	 ,	 '	 , 


'	 '"


.	 ,	 .	 .	 ,	 .	 ' 


,"._.'


, 


.	 '


.


' 


'____________ '._''.''_. .- '


_____________________ 


____________ _________________


'	 ' 


__________________


.' _


'	 '	 '	 .	 :	 ' 


,


:.	 '•	 .	 '	 : 


._


'	 '	 '	 '	 '	 ,' 


,


____________ 


'	 . 


.


_________________ 


,' 


"


____________________ 


"	 .


. 


'	 , '..-'. 


. '


____________ _________________ ____________________ 


. . '	


-


- 


3,203.10'.


___________________ 


' 6I.617'aIp 61,611.7.10 _______ 
ii,


__________ ____________ 
__________________________________________


I certify that the above bill is correct and just and that payment therefor has 	 Pursuant to authority vested in me, I certify 
not been received.	 that this account is correct and proper for payment 
Date '	 ''	 * Pay '$hti._ &


	 in the amount of. 


itle Péiriént_._.	 II	 $ 
* When a voucher is signed or receipted in the name of a company or corporation, the name. of 
the person writing the company oi corporate name, as well as the capacity in which he signs, 
must appear, For example: "John Doe Company, per John Smith, Secretary," or "Treas-
urer," as the:cade may be. 
A willfully false statement or representation to any department or agency of the United 
States as to any matter within its jurisdiction is a criminal offense. (U.S. Code, TItle 18, 
Sec. 1001.)


(INSTRUCTIONS ON REVERSE)


Signature'	
(Authorized Certifying Officer) 


Dote	 _____ Vou. No. 
(SEE OTHER SIDE) 







Certification by Government	 re sentati ye: 


I certify thai to the best of my knowledge and
	


the contractor submitting this voucher is operating an exploration 
project in acc dance ith the te s of Contract N 	 )- 1/.I,. 


Signature
	


T1fle
	


Date	 9 /96 
Approby.OM Exècutiv Offc r or Alternate:	 •....	 ,T.	 .	 .. ;-	 .... " . 


Signature	 . title	 '._"._-• Date_ /6i. 


OPERATOR'S MONTHLY REPORT 


The Operator, under an Office of Minerals Explor-
ation contract, is required to report monthly. to th?: 
Government. The report consists of three parts. 


FIRST, the Operator's Monthly Voucher on MME 
Form 60 'listing the project costs incurre.d and:caim,.e4 
by the . Operator is the voucher basis for. payment of 
the Government's share of the cost. 


SECOND, the Operator's Progress Report on MME 
Form 61 is a statistical report of the units and cost of 
of work performed under the contract.


THIRD, the Operator's Narrative Report is acon-
cie 1des,crjption of the work performed, results accom-
plished, and any unusual situations encountered, 
illustrated and supported by engineering-geological 
mapsor s1etches, drill hole logs, assay reports, etc., 
as pertinent. 


The Operator submits the original and four copies 
of each of the three sections of this report to the OME 
regional Executive Officer at the end of each month 
during the life of the contract. 


PREPARATION OF OPERATOR'S MONTHLY VOUCHER, MME FORM 60 	 . 


After all 'applicable spaces are filled in, the 
Operator or his agent must sign the certification in the 
lower left corner. Categories (2) through (7)- apply- -to 
"Actual Cost" contracts only. 	 --	 - - 


Under "Fixed Unit Costs" and Category (1) 
report, (a) the total fixed unit costs of work performed 
under contract provisions for contribution by the Gov-
ernment on a basis of "fixed unit costs"; and (b) the 
claimed costs of work performed on a unit-price basis 
by independent contractors. 


Under Category (2) include the claimed costs of 
all payrolled and invoiced supervisory, technical, and 


- labor personnel, except the costs for services applica-
ble to Categories (5) and (6). 


Under Category (3) include the claimed costs of 
all project materials and supplies other than those 
used for work under Categories (5) and (6). 


Under Category (4) report claimed rentals on 
equipment belonging to a third party, claimed payments 
or obligations for payments on the Operator's puchase 
of equipment, and claimed depreciation for the use o - 
Operator-owned equipment. 


Under Categories (5) and (6) include all caime4 
'costs of labor, supervision, .technical services, oper-
ating materials and supplies, and. all other items used 
in (5) the initial rehabilitation and rep airs existing 
buildings, fixtures, installations (exclusive of mine 
workings), and operating equipment; and (6) the instal-
lation or construction of new buildings, fixtures, and - 
fixed improvements (exclusive of mine workings). . Do 
not report these cOsts under Categories (2), (3), (4), 
and (7).


Under Category (7) include all miscellaneous 
claimed costs such as repairs (other than initial) and 
maintenance of equipment, sampling and analysis, 
trâvel, cömmuni cation, accounting, office ecpensè, 
and the Operator's share of payroll taxes and insurance. 


Except for, amounts claimed under "fixed unit 
costs" provisions of the contract, all costs claimed 
'in this voucher must be 'supported by documentary 
evidence consisting of: (a) certified copies or tran-
scripts of payrolls which list each employee, wage 
rate, period of employment, gross earnings, itemized 
deductions, and net earnings; (b) original or certified 


'copies of invoices, statements of accounts, or purchase 
orders which indicate items of materials or services, 
quantities, unit prices, total charges, and payment 
terms; and (c) certified memoranda of the Operator for 
such items as depreciation of Operator-owned equipment, 
unemployment taxes, and employee's liability insurance. 
The certification may be stated thus, "Certified True 
Copy (or Transcript)", followed .b.y The signature of. the 
OperatOr cr 'his agent. One c6y ead doumht 
should accompany the original of this voucher. 


The ,requirement for submitting documentary evi-
dence of claimed costs may be waived by the OME 
regional, Executive Officer if' he determines that it is 
impracticable for :an Operator to submit this_rnatçrial. 
In any' 'case of-waiver of this requirement an '.'oñ-si'te" 
auditby an OME auditor is mandatory prior to-payment 
of the 'final' Operator's 'Monthly Voucher. 


INT.DUP.,D.C.9- gl$y9







NITED STATES 
DEPAR ENT OF THE INTERIOR 


OFFICE 0F MINERALS EXPLORATION 


OPERATOR 'S PROGRESS REPORT	 For Month of JrrnlInlsy 1962	 Docket No oiw 6078 
Operator's Name_Shta MinernIR & Chemical CompRny	 Contract No 14-23-090—_ 


I


OPERATION UNITS


'	 FOR OPERATOR'SUSE FOR GOVERNMENT USE 


UNITS 
THIS 


MONTH


UNITS TO 
DATE


COSTS TO 
DATE


APPROVED 
UNITS THIS 


MONTH


APPROVED 
UNITS TO 
DATE


APPROVED 
COSTSTO 
DATE. 


Drifting.................................. 
Crosscutting.......................... 
Raising................................... 
Shafts..............................._______	 ________	 ________________ 
Winzes.................................. 
Other Underground 
DrIllIng, Core-DIamond	 7,118 


Rotary.............._______ ________ ________________ 
Drilling, Non-core-Diamond.... 	 _______	 _______________ 


Rotary........______ _______ ______________ 
•	 Chtrn..........._____ ______ ___________ 


Percussion 
Miscellaneous	 ........................ 
j	 Wiit	 7,118 
Roads and Trails.....................______ _______ 	 100 
Stripping................................. 
Trenching	 .............................. 
Test Pitting	 ........................... 
OtherSurface Work ..............._______ ________ ________________ 
Initial	 Rehabilitation	 and	 Repairs	 .................................................... 
Rehabilitation of Mine	 Workings........................................................ 


New	 Buildings,	 Fixtures,	 etc.	 ........................................................... 
Operating Equipment Purchases ..CQe:..BD.xeB.................... 
AnalyticalWork	 ................................................................................ 


TOTAL TO DATE (per MME. Form 60)	 ...................................


_______________ ___________ ________________ _________________ 


- -. 
56,232.20


________________ _________________ _______________ ___________ 
__________ ______________ ________________ ______________ 


______________ __________ ______________ _______________ 
___________ ________ ___________ ____________ 


3,203.10 
1,500.00 


_______________ _________________ ___________ ________________ 


711.80 


61 ,6710 


REMARKS 


(Continue on back)


REMARKS 


(Continue on back) 


The undersigned company, and the official executing this.certification'ón its 
behalf, hereby certify that the information contained in this report is correct and 
complete to the best of their knowledge and belief. 


______________	


& Chemical 


N 
A wiUfull	 false statement or representation to any department or agency of the United States 
as to any matter within its jurisdiction Is a criminal offense. (U.S. Code, TItle 18, Sec. 1001.)


I certify that the information above is 
complete and accurate to the best of my know-
ledge and beliet 


arePWrQ 


5Vemment	 presentative 
IV	 L)	 U Date	 —j'--	 c.f


(INSTRUCTIONS ON REVERSE) 







REMARKS (Cont.)	 S	 Jf REMARKS (Cont.) 


.....


'--••-t 


,.,	 U.,, 


INSTRUCTIONS FOR PREPARING OPERATOR'S PROGRESS REPORT, 
MMEFORM61 . 	 .	 ..	 . 


This report i th geond of the three parts of the Opera-
t or's Monthly Report. Submit the original and four copies. 


The cost for each operation should be the total of all 
claimed costs attributable to that type of work with two excep-
tions, namely—operating equipment purchased and analytical 
work which are stated separately. For example, drifting costs 
should be the total of all costs chargeable to drifting including 
supervision, technical services, timbering (if any), etc. Similarly, 
drilling costs should include the cost of cementing, reaming, 
core boxes, etc. This procedure of distribution holds whether 
the contract was written on an actual cost or a unit cost basis, 
or some combination of the two. Distribute the cost of such 	 . 
general items as supervision, equipment rented, etc. accordinj 
to relative footages or on some other conventional basis. The item 
"Initial Rehabilitation and Repairs" covers all rehabilitation 
and/or repairs other. than 'therehabi1itation of mine workings. 	 .-


The item titled "Drilling, Non-core Percussion" includes 
all drilling performed with wagon, jack-hammer, stoper and mount-
ed drills. The several iteñs labelled "Other" are provided to 
take care of particular exploration operations not specified on 
this form.


INT.DUP. ,D.C.59.. é1V7











V 
Docket No.
	 o: 6078 


Contract No. 


14-23-090—_2133 


Contract Amount _________________________ 
Gov't. Participation	 $ 44,S10 


Mineral(s)	 CQ"Zi11C 


I	
'I 


H	 1% bJ 
MMEFORM6O	


.	 ____UNITED STATES 
S.PT, 1959	


DE;	 MENT OFTIIE INTERIOR 
•	 ...OFFCE OFMINERALS EXPLORATION 


OPERATOR 'S MONTHLY VOiJt1R For Month of cber, 1961 


Operator's Name Shasta .T	 rals & hemic1 Cornpa 
Address	 nnth 14Mn £tret, $1t Ike City, Utah


COST CATEGORIES	 :


FOR OPERATOR'S USE . FOR GOVERNMENT APPROVAL ONLY 


MNTHLY 
TOTAL


PREVIOUSLY 
REPORTED


TOTALS TO 
DATE


MONTHLY 
TOTAL


PREVIOUSLY 
REPORTED


TOTALS TO 
DATE 


Fixed Unit Costs and 


(1) Independent Contracts: 


Bulldozing .............. 
Drifting	 .....................................
Crosscutting .............
Drilling 


(2) Personal Services 


Supervision & Technical 


Outside Consultants	 ..............
L abor	 .......................................


(3) Operating Mat'I. & Supplies: 


Ti mber	 ................ ....._.........


E xplosives	 ............•....... 
Pip e 	 ................. .........


R ail	 .......................................


co	 boxes 


(4) Operating Equipment:	 . 


Rental	 .......................................
Purchase 


Depreciation ...................
(5) Initiól Rehab. & Repairs: 


Buildings,. Fixtures, etc........
OperatingEquipment ..........;... 


(6) New Buildings, Fixtures, etc. 


(7) Miscellaneous:	 . 


Repairs to Equipment .............. 
Analytical	 Work .........................
Payroll	 Taxes	 ......................... 
E mployee's Liability Ins...... .
fixod


TOTALS	 :


.


1,50G.00 1,500.03 _________ _____________ 
____________ _________________ __________________ ____________


_______________ 


_____________ __________________ ___________________ _____________
_________________ ____________________ 


56,23220 56,232.20
_________________ _____________________ 


___________ ________________ .	 .	 .	 .	 • .	 . 


____________ . .	 . 
____________ ________________ _________________


____________ 


___________
. 


________________ _________________


___________ ________________ ____________________ 


____________ ________________ H


___________ _______________ ___________________ 


________ ____________ •'. 


. _________________ ___________________


________ ___________ ______________ 


_______ 711.80 711.80
____________ _________________ ____________________ 
_______ _________ ____________ 


. 
_____________


.,	 . 
__________________


. 
___________________ _____________ 


-
_________________ _____________________ 


_____________ __________________
. 


.___________________ 
.


.
. 


__________________
.	 .	 . 


.	 .	 .


_____________ 
.	 .


_________________ _____________________ 


____________ ________________ ______________-
_____________ 
___________ 


____________ _________________ .	 .
________________ 


•
___________________ 


., .	 .
__________________ 


. .-	 . .
____________________ 


____________ _________________ 0 ____________ _________________ ____________________ 


____________ _________________
__________________ ____________ _________________ ____________________ 


3,203.10
__________________ 


3,21)3.10
____________ _________________ ____________________ 


61,6!;7.10
I certify that the above bill is correct and just and that payment therefor has 	 .	 Pursuant to authority vested in me, I certify. 


not been received.	 .	 .	 that this account is correct and proper for payment 
Date	 *A)ayee Shasta £1inerais & (hciiccJ- C in the amount of 


* When a voucher iaigned or receipted in the name of a company or corporation, the name of 
the person writing the company or corporate name, as well as the capacity in which he signs, 
must appear. For example: "John Doe Company, per John Smith, Secretary," or "Treas-
urer," as the:caie may be. 


A willfully false statement or representation to any departnent or agency of the United 
States as to any matter within its Jurisdiction is a criminal offense. (U.S. Code, Title 18, 
Sec. 1001.)


(INSTRUCTIONS ON REVERSE)


$77U1 


Signature
(Authorized Certifying Officer) 


Date
	


You. No. _________


(SEE OTHER SIDE) 







Date 


.	 .i. 


Certification by Government 	 resentativè: 


I certify that to the best of my knowledge and belief the contractor submitting this voucher is operating an exploration 
project in accordance with the terms of Contract No. -


Dateti7 71-42.' 


OPERATOR'S MONTHLY REPORT	 ..	 .	 . 


The Operator, under an Office of Minerals Explor-
ation contract, is required to report monthly .to the 
Government. The report consists of three parts. 


FIRST, the Operator',s Monthly Voucher on MME 
Form 60 listing the project costs incurred:' and claimed 
by the Operator is the. voucher basis for payment of 
the Government's share of the cost. 


SECOND, the Operator's Progress Report on MME 
Form 61 is a statistical report of the units and cost of 
of work performed under the contract.


THIRD, the Operator's Narrative Report is acon-
cise ,description of the work performed, results accom-
plished, . and any unusual situations encountered, 
illustrated and , supported by engineering-geological 
maps, or sketches, drill hole logs, assay reports, etc., 
as pertinent. 


The Operator submits th.e original and four copies 
of each of the three sections of this report to.the OME 
regional Executive OffIèer at the end of each month 
during the life of the contract. 


PREPARATION OF OPERATOR'S MONTHLY VOUCHER, MME FORM 60 


After all applicable spaces are filled in, the 
Operator or his agent must sign the certification in the 
lower left corner. Categories (2) through (.7)'apply to 
"Actual Cost" contracts qnly. 


Under "Fixed Unit Costs" and Category (1) 
-report, (a) the total fixed unit costs of work performed 
under contract provisions for c 6 ntribution by the Gov-
ernment on a basis of "fixed unit costs"; and (b) the 
claimed costs of work performed on a unit-price basis 
by independent contractors. 


Under Category (2) include the claimed costs of 
all payrolled and invoiced supervisory, technical, and 
labor personnel, except the costs for services applica-
ble to Categories (5) and (6). 


Under Category (3) include the claimed costs of 
all project materials and supplies other than those 
used for work under Categories (5) and (6). 


Under Category (4) . report claimed rentals on 
equipment belonging to a third party, claimed payments 
or obligations for payments on the Operator's purchase 
of equipment, and claimed depreciation for the use of 
Operator-owned equipment. 


Under Categories (5) and (6) include all claimed 
costs of labor, supervision, technical services, oper-
ating materials and supplies, and all other items used 
in (5) the initial rehabilitation and repairs of existing 
buildings, fixtures, installations (exclusive of mine 
workings), and operating equipment; and (6) the instal-
lation or construction of new buildings, fixtures, and 
fixed 'improvements (exclusive of mine workings).. Do 
not report 'these costs under Categories (2), (3), (4), 
and	 (7). .	 .'


Under Category (7) include all miscellaneous 
claimed costs such as repairs (other than initial) and 
maintenance of equipment, sampling ' and analysis, 
travel, communication, accounting, office expenses, 
and the Operator's share of payroll taxes ' and insurance. 


Except for amounts claimed under "fixed unit 
costs" provisions of the contract, all costs claimed 
'in this voucher must be supported by documentary 
evidence consisting of: (a) certified copies or tran-
scripts of payrolls which list each employee, wage 
rate, period of employment, gross earnings, itemized 
deductions, and net earnings; (b) original or certified 
copies of invoices, statements of accounts, or purchase 
orders which indicate items of materials or services,, 
quantities, unit prices, total charges, and payment 
terms; and (c) certified memoranda of the Operator for 
such items as depreciation Of Operator-owned equipment, 
unemployment taxes, and employee's liability insurance. 
The certification may be stated thus, "Certified True 
Copy (or Transcript)", followed by the signature of the 
Operator Or his agent. One copy of each document 
should accompany the original of this voucher. 


The requirement for submitting documentary evi-
denc of claimed costs may be waived by the OME 
regional . Executive Officer if he determines that it is 
impracticable for an Operator to submit this .material. 
In any case of waiver of this requirement an "on-site" 
audit by an OME auditor is mandatory prior to payment., 
of the final Operator's Monthly . Voucher.' ,, ''' . 


INT.DUP.,D.C.9-







SEPT1959'	 NITED STATES 
• DEPAR NT OF THE INTERIOR 


OFFICE OF MINERALS EXPLORATION 


OPERATOR'S PROGRESS REPORT	 For Month of Dember iq6i	 Docket No. O' 60% 


Operator's Name_ hata ?4jflr4i R	 Contract No. 14-23-090--_2113 


OPERATION UNITS


'	 OR OPERATOR S USE FOR GOVERNMENT USE 
UNITS 
THIS 


MONTH


UNITS TO
, DATE


COSTS TO 
DATE


APPROVED 
UNITS THIS 


MONTH


APPROVED 
UNITS TO 
, DATE


APPROVED 
COSTS TO 
DATE 


Drifting ...................................______ 	 ' 
Crosscutting ..........................._______ ________ ________________ 
Rais.ing ....................................________ _______________ 
Shafts .....................................________ 	 . . 
Winzes ..................................._______ ________ ________________ 
OtherUnderground ..................._______ ________ _______________ 
DriIIng Core Diamond 	 7,U 


Rotary .............._______ ________ ________________ 
Drilling, Non-core-Diamond.... 	 _______ ________ _______________ 


Rotary...... ._______ ________ ________________ 
Chisn..........._____ ______	 , 


•	 Percussion	 . 
Miscellaneous .........................______	 _______	 _______________ 


.7,13 
Roads and Trails .....................______ _______	 ' 
Stripping .................................______	 _______	 ______________ 
Trenching ..............................._______ ________ ________________ 
Test Pitting	 .......................... 
Other Surface Work ................._______ ________ ________________ 
Initial	 Rehabilitation	 and	 Repairs	 ......................................................
Rehabilitation of Mine	 Workings .........................................................
New Buildings,	 Fixtures,	 etc	 ...........................................................
Operating Equipment Purchases	 ......core•boie.........................
AnalyticalWork	 .................................................................................


TOTAL TO DATE (perMME.Form6O) 	 ...................................


', 


________________


_______________ 


_______________


___________ _______________ _________________ 


___________ _______________ ________________ 


________________ ___________ _______________ _________________ 


_______________ 


5632.2
___________ _______________ ________________ 


________________ ___________ _______________ _________________ 


_______________ 


________________


___________ _______________ ________________ 


___________ _______________ _________________ 


______________ 


3203.1
__________ ______________ _______________ 


ieoo 
______________ __________ ______________ ________________ 
________________ ___________ _______________ _________________ 


. 
______________


' _______________
_______________ 
________________ 


________________ ________________ 


______________ 
________________


_______________ 


61,647.1


_________________ 


REMARKS	 .	 •	 . 


(Continue on back)	 .


REMARKS 


(Continue on back,) 


The undersigned company, and the official executing this. certification on its 
behalf, hereby certify that the information contained in this.report is correct and 
complete to the best of their knowledge and belief. 


Dote _______________ 0 erator Shacth	 inri8 & C1vrnica1 ( 


."TitIe	 fl'1ent 
A willfully false statement or representation to any department or agency of the United States as to any matter within its jurisdiction Is a criminal offense. (U.S. Code, Title 18, Sec. 1001.)


I certify that the information above is 
complete and accurate to the best of my know-
ledge and belieL 


6ignatu	 I 


Te	 7'1 - Gmment Re rese	 ti 
'I7'' "9 Datec,2.//—_12


(INSTRUCTIONS ON REVERSE) 







REMARKS (Cont.)


	
.
	


I REMARKS (Cont.) 


INSTRUCTIONS FOR PREPARING OPERATOR'S PROGRESS REPORT, 
MME FORM 61 


This reportisthe second of the three parts of the Opera-
tor's Monthly Report. Submit the original and four copies. 


The cost for each operation should be the total of all 
claimed costs attributable to that type of work with two excep-
tions, namely—operating equipment purchased and analytical 


• work which are stated separately. For example, drifting costs 
should be the total of all costs chargeable to drifting including 
supervision, technical services, timbering (if any), etc. Similarly, 
drilling costs should include the cost of cementing, reaming, 
core boxes, etc. This procedure of distribution holds whether 
the contract was written on an actual cost or a unit cost basis, 
or some combination of the two. Distribute the cost of such 


• general items as supervision, equipment rented. etc. according 
to relative footages or on some other conventional basis. The item 
"Initial Rehabilitation and Repairs" covers all rehabilitation 
and/or repairs other than the rehabilitation of mine workings. 


The item titled t 'Drilling, Non-core Percussion" includes 
all drilling performed with wagon, jack-hammer, stoper and mount-
ed drills. The several items labelled "Other" are provided to °J 


take care of particular exploration operations not specified on 
this form.


INT.DUP. ,D.C.9- 61. -?7	 •











. 


MME FRM 60 
s p f. I959 UNITED STATES


DEP TMENT OF THE INTERIOR
OFFICE OF MINERALS EXPLORATION Docket No.


	 0JIE 6Ot8 
Contract No. 


14-23-O9O	 2113 
Contract Amount	 $ 


Gov't. Participation 50 
Mineral(s)	 Copper.Zinc 


OPERATOR 'S MONTHLY VOUCHER For Month of November 1961 


Operator's Name Sht. M{era1 & Chemical Compan 
Address	 Stnth Mn tmet Salt Lake Cit7, Utah 


COSTCATEGORIES	 .,


FOR OPERATOR'S USE FOR GOVERNMENT APPROVAL ONLY 


MONTHLY 
TOTAL


PREVIOUSLY 
REPORTED


TOTALS TO 
DATE


MONTHLY 
TOTAL


PREVIOUSLY 
REPORTED.


. TOTALS TO 
DATE 


Fixed Unit Costs and 


(1) Independent Contracts: 


Bulldozing.............. 


Drifting	 ............................. 


(2) Personal Services: 


Supervision & Technical	 .......


Outside Consultants................


L abor	 .......................................


(3) Operating Mat'l. & Supplies: 


Timber ....................................


E xplosives	 .............................


Pipe ................-........ 


Rail ...........


Cora2oxea 


(4) Operating Equipment: 


Rental	 .......................................


Purchase	 ................................


Depreciation..............................


(5) Initial Rehab. & Repairs:	 ..	 . 


Buildings, Fixtures, etc.........


Operating Equipment ...............


(6) New Buildings, Fixtures, etc. 


(7) Miscellaneous:	 . 


R epairs to Equipment .............


Analytical	 Work ....................... 


Pay roll	 Taxes	 .......................... 


Employee's Liability Ins..........


Unit 


..........'' 	 ...... ..:::::::::


1,500.00


' 


1,5ZO.O0


. . 


1S6,ó,t7t'


"	 .	 0 


_____________ __________________ ___________________ _____________ _________________ _____________________ 


3,768.3( 52,3.9 5(,232.20 ?,7ó1,30 -929,3 


____________


.	 .	 . 


_________________


. 


.	 .


. 


____________ _________________ __________________ 


__________ ______________ _______________


____________ _________________ _____________________ 


____________ _________________ __________________


__________ ______________ _________________ 


____________ _________________ __________________


____________ _________________ ____________________ 


___________
0


____________ 
.


_________________ 
.


____________________ 


____________ _________________ __________________ 


_____ 66kio 711.80
____________ 


-


_________________ ____________________ 


^cfO P.-_______ 


. 


_____________ __________________


.	 .	 . 


___________________


. 


_____________ __________________ ___________________


_____________ _________________ _____________________ 


_____________ __________________ ___________________


_____________ _________________ _____________________ 


..


. _________________ ..


_____________ _________________ 


.


_____________________ 


____________ ________________


____________ 


____________ .	 .


______________- 


__________________


___________ ________________ ___________________ 


____________ . .


. 


___________ ________________ ___________________ 


. . 


____________ 


2ik.6
________________ 


2,988.k5
_________________ 


3,203lO
___________ ________________ ___________________ 


4,o3O .6 57,616.'+5 61,61O _________________________________________ 11
__________


	


I certify that the above bill is correct and just and that payment therefor has 	 Pursuant to authority vested in 'me, I certify 
not beezr,61	 siet Mineraii & Chemical C that this account is 'correct and proper for payment 
Date _________________ 	 _______________________________________ in the amount ot	 - . 


President.	 . 
________________ Itle .	 .	 $_/ 9/9, "2 


* When a voucher is igned or receipted in the name of a company or corporation, the name of 
the person writing the company or corporate name, as well aa the capacity in 'which he signa, 
must appear, For example: John Doe Company, per John Smith, Secretary," or 'Treas- 	 ________________________________________
urer," as the:cae may be. 
A willfully false statement or re,resentation to any department or agency of the United 
States as 
Sec.	


any matter within its Jurisdiction is a criminal offense. (U.S. Code, Title 18, 	 ________________	 ____________ 


(INSTRUCTIONS ON REVERSE)


Signature	 ' 
(Authorized Certifying Officer) 


Date_1/7142. 	 Vou. No.	 r 
(SEE OTHER SIDE) 







Certificatipnby Government	 esentative: 


4


I certify that to the best of my knowledge and belief the ontractor submitting this voucher is operating an exploration 
project in accordance with the teims oLGontract No. 	 //


Daf	 2 
Approved y O , xecutive Ofr Alternate 


Signature	 Ti tIe	 75 fZ?/ 


OPERATOR'S MONTHLY REPORT 


The Operator, under an Office of Minerals Explor-
ation contract, is required to report monthly o the1: 
Government. The report consists of three parts. 


FIRST, the Operator's Monthly Voucher on MME 
Form 60 listing the project costs incurred and cLainie4 
by the Operator is the voucher basis for payment of 
the Government's share of the cost. 


SECOND, the Operator's Progress Report on MME 
Form 61 is a statistical report of the units and cost of 
of work performed under the contract.


THIRD, the Operator's Narrative Report . is acon-
cise ilescription of the work performed, results accom-
plished, and any unusual situations encountered, 
illustrated and - supported by . engineering-geological 
maps 4or sketche, ril1hp1e logs, assay reports, etc., 
as pertinent. 


The Operator submits the original and four copies 
of each of the three sections of this report to the OME 
regional Executive Officer at the end of each month 
during the life of the contract.	 .	 . 


PREPARATION OF OPERATOR'S MONThLY VOUCHER, MME FORM 60 


After all applicable spaces are filled in, the	 Under Category (7) include all miscellaneous 
Operator or his agent must sign the certification in the 	 claimed costs such as repairs (other than initial) and 
lower left corner. Categories (2) through (7) appl-y to	 maintenance of equipment, sampling and., analysis, 
"Actual Cost" contracts qnly. 	 travl, communicátidn, accounting, office expenses, 


Under "Fixed Unit Costs" and Category (1) 	 and the Operator's share of payroll taxes and insurance. 
report, (a) the total fixed unit costs of work performed 	 Except for amounts claimed under "fixed unit 
under contract provisions for contribution by the Gov- 	 costs" provisions of the contract, all costs claimed 
ernment on a basis of "fixed unit costs"; and (b) the 	 in this voucher must be supported by documentary 
claimed costs of work performed on a unit-price basis 	 evidence consisting of: (a) certified copies or tran-
by independent contractors. 	 scripts of payrolls which list each employee, wage 


Under Category (2) include the claimed costsof 	 rate, period of employment, gross earnings, itemized 
all payrolled and invoiced supervisory, technical, and 	 deductions, and net earnings; (b) original or certified 
labor personnel, except the costs for services applica-	 copies of invoices, statements of accounts, or purchase 
ble to Categories (5) and (6).	 orders which indicate items of materials or services, 


Under Category (3) include the claimed costs of 	 quantities, unit prices, total charges, and payment 
all project materials and supplies other than those 	 terms; and (c) certified memoranda of the Operator for 
used for work under Categories (5) and (6). 	 such items as depreciation of Operator-owned equipment, 


Under Category (4) report claimed rentals on	 unemployment taxes, and employee's liability insurance. 
equipment belonging to a third party, claimed payments 	 The certification may be stated thus, "Certified True 
or obligations for payments on the Operator's puchase -:	 Copy (or.TranscFipt)",..followed by the signature . of-the 
of equipment, and claimed depreciation for the use o 	 Operator cr his'agent. One copy of each document 
Operator-owned equipment.	 .	 should accompany the original of this voucher. 


Under Categories (5) and (6) include all c1.aimed 	 The equiremqnt foç submitting documentary evi 
costs of labor, supervision, technical services, oper- 	 dence of claimed costs may be waived by the OME 
ating materials and supplies, and all other items used 	 regional Executive Officer if he determines that it is 
in (5) the initial rehabilitation and repairs'df existing 	 impracticable for an Operator.Jo submit- tliis -matérial. 
buildings fixtures installations (exclusive of mine 	 In any case of waiver of this requirement an "on-site" 
workings), and operating equipment; and (6) the instal- 	 audit- by ri OME- auditor is mandatory prior to payment 
lation or construction of new buildings, fixtures, and 	 of thefinal Operator's Monthly Voucher. 
fixed improvements (exclusive of mine workings). Do	 . 
not report these costs under Categories (2), (3), (4), 
and	 (7).	 .	 .	 .	 INT.DUP. ,D.C.9-







SEPT1959	 .NITED STATES 
DEPAR ENT OF THE INTERIOR


OFFICE OF MINERALS EXPLORATION 


OPERATOR 'S PROGRESS REPORT	 For Month of November .1961	 Docket No.	 6078 


Operator ' s Name_Shasta Minerals & Chemical Company	 Contract No U-23-090—_2fl3 


OPERATION UNITS


FOR 4 OPERATOR'S USE FOR GOVERNMENT USE 


UNITS 
THIS 


MONTH


UNITS TO 
D ATE


COSTS TO 
DATE


APPROVED 
UNITS THIS 


MONTH


.	 APPROVED . 
UNITS TO 
DATE.:


APPROVED 
COSTS TO 


DATE 


Drifting .................................. 
Crosscutting .......................... 
Raising.................................


1, Shafts....................................._______ 	 ________	 ________________ 
Winzes ................................... 
Other Underground ....................	 . 
Drilling, Core-Diamond ...........____	 k77	 .7,1l8 


Rotary.............. 
Drilling, Non-core-Diamond....	 _______ _______ _______________ 


Rotary...... ._______ ________ _______________ 
chn,..........______ ______ ____________ 
Percussion 


Miscellaneous ......................... 
Fixe&.Ut..onta	 Jf77	 7,118 
RoadsandTrails .....................____ _____ 	 100 
Stripping ................................. 
Trenching	 .............................. 
Test Pitting	 . 
Other Surface Work 
Initial	 Rehabilitation	 and	 Repair.s	 ..................................................... 
Rehabilitation of Mine	 Workings ........................................................ 
New	 Buildings, 	 Fixtures,	 etc.	 .......................................................... 
Operating Equipment Purchases	 ........................ . 
AnalyticalWork	 ................................................................................. 


TOTAL TO DATE (perMME.Forrn6O)	 ....................................


___________ _______________ _________________ _______________ 


. ._


56232. 20 ______ . 697tJ 


______________ ________________ ______________ 


_______________


__________ 


___________ _______________ ________________ 


____________ ________ ____________ _____________ 


3,203..iO _________ , ?.iJ. ,O 
l5O0a0O


_______ 


. 
-


. 711.80 . 


61 64	 10 C 
____________ 


REMARKS	 .	 . 


(Continue on back) .


REMARKS 


(Continue on back) 


The undersigned company, and théofficial executing thiscertificationon its 
behalf, heieby certify that the information contained in this report is correct and 
complete to the best of their knowledge and belief. 	 .. 


Date 12/11/61	 peratór Sht	 Miié1	 & 0hmi1 


___________________ Title	 cticThn 


A wi11fu1l	 false statement or representation to any department or agency of the United States 
as to any matter within its Jurisdiction Is a criminal offense. (U.S. Code, Title 18, Sec. 1001.)


I certify that the information above is 
complete and accurate to the best of my know-
ledge and belieL 


________________________ 


ernment R.we sedtltive 


Date .._Lk-	 ,


(INSTRUCTIONS ON REVERSE) 







REMARKS (Cont.)


.	 .	 -. 


INSTRUCTIONS FOR PREPARING OPERATOR'S PROGRESS REPORT, 
MME FORM 61 


This report is t'he scoid of the three parts of the Opera-
tor's Monthly Report. Submit the original and four copies. 


The cost for each operation should. be the total of all 
claimed costs attributable to that type of work with two excep-
tions, namely—operating equipment purchased and analytical 
work which are stated separately. For example, drifting costs 
should be the total of all costs chargeable to drifting including 
supervision, technical services, timbering (if any), etc. Similarly, 
drilling costs should include the cost of cementing, reaming, 
core boxes, etc. This procedure of distribution holds whether 
the contract was written on an actual cost or a unit cost basis, 
or some combinatiOn of the two. Distribute the cost of such 
general items as supervision; equipment rented. etc. according 
to relative footages or on some other conventional, basis. The item 
'"Initial Rehabilitation and Repairs" covers all rehabilitation 
and/or repairs other thap the rehabilitation of mine.. workings. 


The item titled "Drilling, Non-core Percussion" includes 
all drilling performed with wagon, jack-hammer, stoper and mount-
ed drills. The several items labe1ld "Other" are provided to 
take care of particular' exploration 'operations not specified on 
this form.


INT.DUP. D.C.9- 14-Y7







O	 S. 
UNITED STATES 


DEPAflTI€NT OF T}fl INTERIOR 
Office of the Secretary 


Accounting unit 
• S


	 Washington 


ADMINISTRATIISSiJSpENSIQN STATEMENT 


Shaat tner4& Chemiasi. Co.. 
Name and Address of Payee: 


Amount Claimed.	 Differences (Explained Below)	 4JncflJ proved 


h,Oo.6%	 h?.?O 


Eu. Voucher No.	 Paye'Ino1ce3 


	


EXPLANATION	 I 


Asuiit C1*th14 for core boxse 	 117.70 


Thvotces .re tttOrot*1 COpis of onee øub*ttted tn our 8ept.: vouoher for 
*LCh we 8UCd $36S.82 


Any reclaim for items deducted 	 Suspension made by. 
must be supported by the original of	 •	 • 
this statement and submitted to the 	 Qa1 A S3'Ofl office shown above. 	 \c I I


Signature 


*Cttng Chtef, Meotmthig thitt 


•	 .	 •	 •	 •	 Title	 •:. • 


• 	 S 	 71i165







..'..	 .	 :	 •	 .	 .(:'	 .	 .	 . 


•1 • 	 •	 •	 -	 ; .	 .	 - .	 . '.'.	 .T:	 ._.	 '	 . 
SHASTA Minerals & Chemical COMPAI*0 


	


826	 LJfbI,treet	 /RECIVED. 
SALT LAKE CITY 1. UTAH	 ! , 


December 14, 1961 


Mr. Glenn G. Gentry 
Acting Field Officer, 0MB	 •,.	 I 


555 BatteryStreet	 .	 I 
5an Francisco 11, California 	 :. 


e: Docket No, OME'.6078 (Coppe 
Shasta Minerals & Chemical Company 


•	 •	 ••	 .•.	 ••	 ••	 Balaldala Mine 
• :' Shasti. County, California 	 •: . 


Contract No. Idm-E2113 
Dear Mr. Gentry: 


During the month of Uovenzber 1961,. two diamond drill holes were co 
pleted .n 'Area III. XCu5 was completed to a depth of 564 feet on 


•	 November 1', 1961. KC-6 ws started at location III7 on November 6, 
• 1961, and	 to adeptli. of 467 feet on November 29, 1961. 


lo manalve sulfidea were encountered in either of these holes. 


•	 An horizon of c.attëred suif ides was encowitered in all of the hies. 	 ' 
drilled in' Area Ill. We are having t1L core from thia horiop split 


• and assayed. Whenever possible we have left probes in the drill , 
holes, anci we plan tc use these piobe to c,onduct a resistivity survey 
in Area III. 


We plan to ak ior a recess in our drilling program after we have 
received the coiplete assay results We should be in a better pOsition 
to evaluate our progxam in Area III at that time. 


Very truly yours, 


SHASTh MINERALS & CHEMICAL COMPANY 


K. L. Stoker 
Vreaident 


nci
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IIW CO1WANY 


CONTRACTORS - ENGINEERS - GEOLOGISTS 	
CACRAMI CJTO 
sr LOUIS 


General Offices
1321 South Main Street	 P. 0. Box 58	 HU 7-7595


(After July I, 1960, 1624 Pioneer Road) 


SALT LAKE CITY 0, UTAH 


INVOICE DATE iJ'V61	
sta I4ra1s t Chita1 C 


	


ORDER NUMBER	
26 out tai St1rt 


	


INVOICE NUMBER: 	
-	 1t L&IGJ Cit	 Ut8.k 


CoNTRACT 122O	 -.	 - 
TERMS: Not 10 OX 


LOCATION kata Cowtyp Caliuornia 


HOLE 


ooNn c_oUr o	 INC 


pIAM(IND CU1ILLII-lO	 C-MI NC 


c 101 C FlIT 
1C'IIJNOATICOI TI 5TI 
MIN IN. 
C 
S I T SINI<r'JCl 
TI:N1r 1 	 DllIVNC 
I.IIN' C-I INT C-I U:N 


t:.o r:.i IC rArc.


'N,


0 


160 


716 


0
7


150


urc111 


SiLttQd fo	 b7 Milt







.	 I 


DLAMO1D DRIILDG BY SHASTA MDEALS & CHE4ICAL C$PAIY 


ARE4 OThL 


Dt Io O 6078 Contrt	 1423O9O2fl3 
.


Cbiic ThtzA1 
Prwi	 .	 2ó2O 


th Aa 1' Dp,ki	 ©. Cbii 
___ ___ kiot _______ 


Ji1y XX A11 12) 
XXX c1 04) 724 3,344 


XI A=11 553 433 
f12 L0 


III C1 712 108) 
C2 625 62) 


417)
1723 5O67 


Septiber	 II	 AS=12 611 471 
III	 C3 478 61 


C=4 4.88 488 
KC5 167


1187 


0tober	 XII	 XC5 .387	 387	 6641 


November III	 KC5 64 10 
K6 +67 '+67)


1+77	 7118







.
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KI?G COPPER AREA 


Docket No 0 a(E6O78 Contract No 0 i423O9O2fl3
Period Coencin Ju1 1. 1961 


Nonth Hole Date Date Drill Footage Depth	 Footage	 Season	 ta1 
Reported Started Finished Shifts ported of Hole for Month	 Total	 _____ 


AREA III 


July KC.l 7/12/61 32 4 ()4	 604	 604 


August KC..1 8/3/61 6 108 712 
K-.2 8/4/61 8/25/61 32 625 625 
KC3	 8/25/61	 11 --	 -	


1150	 1,754	 1D754 


Sept 0	 KC-3	 9/5/61	 4	 61	 478 
KC-4	 9/6/61	 9/19/61	 17	 488	 488 
K5	 9/21/61


30	 716	 2,470	 2,470 


Oct0	 K5	 25	 357	 387	 2,857	 2,857 


Nov.0	 KC-5	 11/2/61	 2	 10	 564 
KC6 11/6/61	 11/29/ 6 1	 21	 1+67


477	 3,331+	 3,331+
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PROGRESS MAP 
t(ING COPPER AREA 


3HASTA COUNiY, CALIORNIA 


DIAMOND DRILL HOLES COMPLETED 


Q DIAMOND DRILL HOLES IN PROCtSS 


SCALE -FZ€T 


OT LO:O 1 


Ui 


0 
0 
0







E:th	 ©KC-6 


Type DL ei me


_______ SHASTA MINERALS AND CHICAL COMPANY 
D	 Lfl,L6J61 
DGC@pUod_11/29/61


C


oH Coqo 
L@® 


PROM TO TYPE LOCt D1ESCUPTIOH, ALThATON AND UMAS 	 --	 _.uygo	


I TOI	 CTOON DEPTh 


0 1	 T 
-- __ ____-


-	 -____ __
--4-


Overburden 0 No_core O .4O5	 ______________ ____________________
-----------t--


1O - 2 DJModerate to dense l .='2mm rhyolite porphyry 0 Light green 0 Fragmenta1j0
----------4—at- 105	 Got	 &-g#e---a4&—MeT—b4fl-5--- 	 --- 


- Gradual chang 0 Rock becomes nonfragental 0 Phenos smaller & ftewr0 
Color gradually changes from green to gray0 1EIost phenocrysts are 	 [	 I 


___- -	 - -. _____ _____ _____ ____ -
55 greeng Flow bandgecomes pronounced 	 Gradual and subtle chanjge 4at	 ]Jj 


2294-------- Light gray belot	 2l+	 Several small structures 225229	 I	 F 


___________ j_slightly silicified & 1iter	 Overall averaçf sulfides is 2% -
__ 


Tffgreen n dex ate	 2 wttienocrysts
I L 


i -----


- -	 _______ 
Phenocryst frequency increases0 Increase in silicification 2950 


_____ _____ ----------j-----------i-----H ___ _____ l2m
	 M	 Fault at 3Q	 1' of ggbreccia & gi1ite 0 Slight chan.g	 atl 33 _____	 _______ 


l2% sulfides 3333 6O	 Light grayishgreen 9 moderate to dense l2m 0	 .	 ;
- 


- 
3 


......................
I... below 315P Rock becomes darker gnat42. 


91
_ ____ 


- Change at i+291 -	 ....... .	 ....	 .	 .	 ............ -	 —r	 60 0 ____
SD1otchreen1shgyf 


_____ _____
_______________________________ 


______	 I becomes uniform below Lf+0 0	 iaUli -	 -
---..-----.-.----------.---.-----


7


______ 


= 
L 1111	


-_ --







Shasta inerals. & Chemica 
826 SO. MAIN STREET 


SALT LAKE CITY 1. UTAH 


D,ecembe.r 18, 1961 


Mr. George H. Holmes, Jr. 
Acting FIe.1.d Officer, QME 
Regon II 
555 Battery Street 
Sa.n Fra,ncisc:o 11, Clifornia 


a


Re: Docket No'. OME-6078 (Copper-Zinc) 
Shasta Minerals. Chemical Company 
Bala.klala Mine 
Shasta county, california 
Cont.raôt No. .Idm-E21l3 


Dear Mr. HOlmes: 


We are inclosing herewith. copies of 'the invoices showing the 
two purchases of core boxes made on August 14, 1961 and 
September 14,. 19.6.1.. 


We wish. to call, your attention to the fact that, on, Our November 
report, dated December 14, 1961, there is showing $47 70 for 
core boxes. We also failed to include an invoice with this 
report. 


I,f 'there is any additional information .requred in regard to 
this,, please let. us. know.


Sincerely yours, 


SHASTA MINERALS & CIMICAL, CO. 


K. L. Stoker 
Pre s.i dent 


KLS:nch 
Enc.ls.
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$A&AN /3	 ___ 
D*Yt 4. ,ig(f 	 - 


__	 DIXON & CDMPAN'l 
V	 a . i/f	 oDuaTa 


YOUR	 so.	 IS, T ThI SOuTh 1M&V 
i	 arrv. ivv*s 


U 
SOLO TO .J 4 


ADOE$S )J.' 


CiTy _iz ZA	 - 
S j


. 


ORIGINAL INVOICE
SUS TUTA&. . . 	 -


STATS SAL. TAX. 


1N0 CHARGES	 - 


TOTAL.	 .


C 


I,
-	 - -	 - i:i: - 


_____


- 


I77A___ 


ic. 
iuuuuPriR? 


I— --I.... 


I ___


... 


/' 


OtY W. .UCflOI 







INVOICC No


/3


/ 0 I 269
T(LEPHcNC LMPiRE .i-Zbbl


DELIVERY INSTRUCTIONS 


1 


DATE	
/


j;V
DIXON PAPER CO. 


L'	 f . wEir YIsiD DUTh TQCCT 


YOuA OsoE*o. &.L.T LAKE CITY. UTAH	 PAGE	 QF	 PAGES 


REQN. No. 


I
________________ 7t 


c-_ '. 
ADDRESS if


____ 


z.-z Th	
. 


P*E?AID	 1	 di 
IHIP VIA	 . P.O.S. COLLECT	 DATE SHIPPED OR _______ 


0 E I C S I P Y I 0 P4 Nt? WY UNIT


_____ 


PWICt - AMOUNT 
TOYUNT


4'7 '/3X 


rZ' ___ _______-__ ___-
- 


__ __ _ __ ___4 ___


______ __
- 


_________ _________________


.___-
S _____ 
__-


____ ___ _______ _____ --- 


10 ____ /.,


jJ


, _____ ___ __


gO 


. 


RECEIVED R4 GOOD ORDER 


[i 


CUSTOMER'S DELIVERY COPY


)5 TOTAL 


STATE $M.ES TAX.. 


SHIPPiNG Q4*G - 


TOTAL 


DEUDBY__
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MMFORM6O	 UNITED STATES 
SEP. 1959	 DE	 TMENT OF THE INTERIOR 


• 	 S 	 OFFICE OF MINERALS EXPLORATION 	
Docket No.	 ___________________ 


-	 .	 .	 .	 .	 Contract No. 


OPERATOR 'S MONTHLY VOUCHER . For Month of October . 1961 Contract Amount $ 
•	 .	 •	 .:	 .:::.	 .'	 .	 .	 .	 ••	 .	 .	 50 


Ga y t. Participation °	 •	 $ 


pe


S 


COST CATEGORIES


FOR OPERATOR'S USE
j_ 


_______ 


MONTHLY 
TOTAL


PREVIOUSLY 
REPORTED -


TOTALS TO 
DATE	 •


MONfrHLY TOjziTmS PRE\'I'd8M..Y I-?'ALSTO 


C 


Fixed Unit Costs and	 • 
(1) Independent Contracts: 


Bulldozing 


Drifting 


Crosscutting .............................
Drilling 


(2) Personal Services: 	 • 
Supervision & Technical 


Outside Consultants	 ...............
Labor	 ...................................... 


(3) Operating Mat'l. & Supplies: 
Timber	 ..........................
E xplosives. ................................
Pipe	 ................................... 
Rail	 ..................................... 


Cere botee 


(4) Operating Equipment:	 • 
Rental 
Purchase ................................... 
Depreciation .............................


(5) Initial Rehab. & Repairs: 
Buildings, Fixtures, etc: 


Operating Equipment 
(6) New Buildings, Fixtures, etc 
(7) Miscellaneous:	 S 


Repairs to Equipment 	 ............ 
Analytical Work	 .......................
Payroll	 Taxes	 ....................... 
Employee's Liability Ins........


Fixed 'untt co&tO 


....................................................


. 
1,500.00


S 


S 	 S 	 - 


1,500.03 -


•


______ ____ 5'gi oo 


•


____


__________ _______ S	 S


S -
______ - _____________ 


- ______________ 


3,057.30
___________________ 
49,406.&i 52,i!63.)3 L Z3..L r' ? 01 3 2 


S


_________________ .


5 	 ,• 	
5 .-


- S 


S • 	 5


____________ 


5


S 


5 


. 	 • 	 . 


S


. ••	 S


S ___________


. 	 S 


________________ 


S


5


5. 	
5.


____________________ 


. S - S 


.


S S - 


625


10


664.1.0 _______


___________________ 


g _____ 


S	 • S


S


• 	 S 


S


. 


S S •___________________ _____________ 


S S 


S


•• 


- 	 .. _________________ ____________________ 


S S


____________


_____________________ __________________ 


S


_____________ _________________ 


____________


S S • 	 • 


S 	 • . S . S 	 S 


• S . 	 S 	 S S • 


1.74.11 2,


14.30


2,98 .45 /7%' '(
f1 


t/',3 PF /J 


46
3O


•57,61 5.


323/,%'
i,


o
Z, 


3,27O.1 


I certify that the above bill is correct and just and that payment therefor has 


not been received.	 . 	 . 	 S 	 S S	
S 


Date_1O/9/9fr
	


4iasta	


•C	 ica1 


idett	 S


Pursuant to authority vested in me, I certify 


that this account is correct and proper for paymeni 


imountof: - 	


JJ 


S	


/e


/5d 7.2.-


. 	 S 


l9flatUre


(Authorized Certifying Officer) 


I 	 I 


Date /(9._I 


j '/ (,I


	
Vou. No.	


2 


• 	 (SEE OTHER SIDE) 


* When a voucher is signe\i or receipted in the name of a company or corporation, the name of 


the person writing the company or corporate name, as well as the capacity in which he signs, 


must appear, For example: "John Doe Company, per John Smith, Secretary," or "Trees.. 


urer," as the:cade may be. 


A willfully false statement or representation to any deparbn ant or agency of the United	 . 


any matter within its Jurisdiction is a criminal offense.	 (U.S. Code, Title 18, 


(INSTRUCTIONS ON REVERSE)







Certification by Government	 esentative: 


I certify that to the best of my knowledge and belief the contractor submitting this voucher is operating an exploration 
project in accordance with the terms of Contract No. _//3 


Title	 Date A' i—/96/ 


Approy4 by OME Execiv/Officer or Anate: 


Signar	 Ti tl e,	 b4ZY	 Date4I/-'2/ 9/ 


OPERATOR'S MONTHLY REPORT 


The Operator, under an Office of Minerals Explor-
ation contract, is required to report monthly t,o the 
Government. The report consists of .three parts. 


FIRST, the Operator's Monthly Voucher on MME 
Form 60 'listing the project costs incurre4 , and. çlirned 
by the Operator is the voucher basis for payment of 
the Government's share of the cost. 


SECOND, the Operator's Progress Report on MME 
Form 61 is a statistical report of the units and cost of 
of work performed under the contract.


THIRD, the Operator's Narrative Report is a'con-
cise description of the work performed, results accom-
plished, and any unusual situations encountered, 
illustrated and supported by engineering-geological 
map.s or sketches, drill hole logs, assay reports, etc., 
as prtineiiL 


The Operator submits the original and four copies 
of each of the three sections of this report to the OME 
regional Executive Officer at the end of each month 
during the life of the contract. 


PREPARATION OF OPERATOR'S MONTHLY VOUCHER, MME FORM 6Ô 


After all applicable spaces are filled in, the 
Operator or his agent must sign the certification in the 
lower left corner. Categories (2) through (7) apply to 
"Actual Cost" contracts qnly.. 


Under "Fixed' Unit Costs" and Category (1) 
report, (a) the total fixed unit costs of work performed 
under contract provisions for contribution by the Gov-
ernment on a basis of "fixed unit costs"; and (b) the 
claimed costs of work performed on a unit-price basis 
by independent contractors.	 .	 . 


Under Category (2) include the claimed, costs of 
all payrolled and invoiced supervisory, technical, and 
labor personnel, except the costs for services applica-
ble to Categories (5) and (6). 


Under Category (3) include the claimed costs of 
all project materials and supplies other than those 
used for work under Categories (5) and (6). 


Under Category. (4) report claimed rentals on 
equipment belonging to a third party, claimed payments 
or obligations for payments on the Operator's purchase 
of equipment, and claimed depreciation for the lise 'df 
Operator-owned equipment. 


Under Categories (5) and (6) include all claimed 
costs of labor,, supervision, technical services,Thpèr-' 
ating materials and supplies, and all other items used 
in (5) the initial rehabilitation, and repairs of existing 
buildings, fixtures, installations (exclusive of mine 
workings), and operating equipment; and (6) the instal-
lation or construction of new buildings, fixtures, and 
fixed improvements (exclusive of mine workings). Do 
not report these costs under Categories (2), (3), (4), 
and (7).


Under Category (7) include all miscellaneous 
claimed costs such as repairs (other. than initial) and 
maintenance of equipment, sampling and analysis, 
travel,: ommunicatioñ, accounting, dffRè expenses, 
and the Operator's share of payroll taxes and insurance. 


Except for amounts claimed under "fixed unit 
costs" provisions of the contract, all costs claimed 
in this voucher must be supported by documentary 
evidence consisting of (a) certified copies or tran-
scripts of payrolls which list each employee, wage 
rate, period of employment, gross earnings, itemized 
deductions, and net earnings; (b) original or certified 
copies of invoices, statements of accounts, or purchase 
orders which indicate items of materials or services, 
quantities, unit prices, total charges, and payment 
terms; and (c) certified memoranda of the Operator for 
such items as depreciation of Operator-owned equipment, 
unemployment taxes, and employee's liability insurance. 
The certification may be stated thus, "Certified True 
Copy (or Transcript)", followed by the signature of the 
Operator or his "agehti . One doy of ëach document 
should accompany the original of this voucher. 


The requirement for submitting documentary evi-
dènc 'of rcFãimed costs may be waived by the OME 
regional Executive Officer' if he determines that it is 
impracticable for an Operator to submit this material. 
In any case of'waiver of this requirement an ."ri-site" 
audit by..anOME auditor is mandatory prior to payment 
of the final Operator's Monthly Voucher. 


INT.DUF. ,D.C.59-







MMEF0RM1'	
'	 ___ NITED STATES SEPT. 1,	
DEPA	 ENT OF THE INTERIOR 


OFFICE OF MINERALS EXPLORATION 


OPERATOR 'S PROGRESS REPORT	 'For Month of Octhb' 1961	 Docket No. Oi 6O 


Operator ' s Na,e_ShUta 11!1 & Ch Cal: C	 Contract No. 14-23-090-- 	 13 


- 


OPERATION UNITS


FOROPERATOR'SUSE FORGOVERNMENTUSE 


UNITS 
THIS 


MONTH


UNITS-TO'	 - 
DATE


' COSTS-TO 
DATE


APPROVED 
UNITS THIS 


MONTH


APPROVED 
UNITS TO 
DATE


APPROVED 
COSTS TO 


'	 DATE	 - 


Drifting ....................................,._-
Crosscutting ...........................-	 - 
Raising ....................................-	 - -	 ______________ 
Shafts ......................................-	 . 
Winzes ..................................._______ 	 ________ ________________ 
Other Underground ..................-	 -	 - 
Drilling, Core-Diamond	 _____	 3A7	 &6lii1 


-	 Rotary ..............._______ ________ _______________ 
Drilling, Non-core-Diamond.... 	 _______-	 ''"''_-._,_' 


Rotary........	 '	 - 
Chisn .........T	 -	 - 
Percussion _______ ________	 '	 - 


Miscellaneous ........................._______ 	 ' 
Pi.zed tinit Co8ts	 ____	 3e7	 6,641 


Roads and Trails .....................- 	 ________	 100 


Stripping .................................._______ 	 '	 _______________ 
Trenching ..............................._______	 '_' 
Test Pitting	 ...........................- 	 -	 ' 
OtherSurface Work ................._______ ________ ________________ 
Initial	 Rehabilitation	 and	 Repairs	 .....................................................


New Buildings, Fixtures, etc 	 ...........................................................
Rehabilitation of Mine Workings ................................................................


Operating EquIpment Purchases	 çes 
AnalyticalWo rk ..................................................................................


TOTAL TO DATE (perMME.Forrn6O) 	 ...................................


______________ __________ ______________ _______________ 


_______________ ___________ ________________ 
- -


_________________ 


52463.
_______________ 


_______________ -'
'	 '


___________ 
'	 -	 -	 -


_______________ 
-


_


- - -'
--- -


___________ 
-


__'_
___ ___________ ____________ 


_______________' 
,_' - - 2,988.4 


'1,50O.
______ 
-	 -


_________ 
-


__________ 


_______________ -


-
- 


______________ 
_______________


-
_________________ 


______________
___________ ________________ 


- 


-
'


________________ 
________________ 


-
664,lf ______________ 


57,616.4 ___________ ____________ 
REMKS	 '	 '	 '	 ' 


(Continueon _back)	 _ -.-'-	 _ ,'


REMARKS 


(Continueonback) 


The undersigned company, and the official executing this,certification on its 
behalf, hereby certify that the information,contained 'in this report is' correctand 
complete to the best of their knowledge and belief. 	 '	 - 


Dote	 io/9/6i	 0 erator Shaeta__Minerals- & __Chemical_C 


P4tIe 


A willfully false statement or representation to any department or agency of the United States as to any matter within its Jurisdiction is 'a criminal offenBe. (U.S. Codes Title 18, Sec. 1001.)


'	 I certify that the information above is 
'complete and accurate to the best of my know-
ledge and belieL 


_____________ 1 9overnme_Rere sentative 
#1 Date	 4fr,((_.2I_4I


(INSTRUCTIONS ON REVERSE) 







.4 


REMARKS (Cont.)	 REMARKS (Cont.) 


INSTRUCTIONS FOR PREPARING OPERATOR'S PROGRESS REPORT, 
MME FORM 61 


This report is the second of the three parts of the Opera-
tor's Monthly Report. Submit the original and four copies. 


The cost for each operation should be the total of all 
claimed costs attributable to that type of work with two excep-
tions, namely—operating equipment purchased and analytical 
work which are stated separately. . For example, drifting costs 
should be the total of all costs chargeable to drifting including 
supervision, technical services, timbering (if any), etc. Similarly, 
drilling costs should include the cost of cementing, reaming, 
core boxes, etc. This procedure of distribution holds whether 
the contract was written on an actual cost or a.unit cost basis, 
or some combination of the two. Distribute the cost of such 
general items as supervision, equipment rented, etc. according 
to relative footages or on some other conventional basis. The item 
"Initial Rehabilitation and Repairs" covers all rehabilitation 
and/or repairs other than the rehabilitation of mine workings. 


The item titled "Drilling, Non-core Percussion" includes 
all drilling performed with wagon, jack-hammer, stoper and mount-
ed drills. The several items labelled "Other" are provided to 
take care of particular exploration operations not specified on 
this form.	 . 


____________________	 INT.DUP. ,D.C.9-















.	 S ;.	 -:	 ,,,.	
fFANCH C1FC; 


U	 rtx 


CONTRACTORS - ENGINEERS - GEOLOGISTS 	 Nb i


	


	
ur	 LU sGener,il Offices 


	


-	 132 Sotk M1ir Streef	 P. 0. Box 58	 HU 7-7595 


	


(Acer July I	 .960, 1624 Pioneer Road 
SALT LAKE CITY 0, UTAH 


INVOICE DATE II ix 1L91 
ORDER N U M BER Sht	 :thj81	 Gdc1 Co0 


INVOICE NUMBER 26	 otn :.trcit 
CONTR ACT 1)c22O :.1t	 Xk' C.ty0 


TERMS Nt .10 jxi 
LOCATION Conty	 Cau1OrIa 


HOLE	 ) it FFC)M TO FOOTAC., F TOTAl 


T 
170 50 3.30 7o90 
500 554 5 76O 1OO4O 


2L4 23O 5ôJLoZO 


10 ock	 Ljjts Crt -&TJ00 3O0 
P7?t1i (t o6O	 3h ci8 . . 1CO 


3	 ck	 Bn	 ;325 75 


PDH 196 200 4 830 
DC) O0 70 7000i 


300 Z)0 7o90 1Ø0Os)0 
500 530 30 3( 20i) 


AX 530 716 7&) 113O60 


Sthitte for pywt b	 'i1to 1 iker 755o53







.	 . 


KThG C0PPE AR


Dockot 10 c&6078 Contract £% 14=23c09O=21]3 


Period Goci Ju1 1 1961 


Month Hole Date Date DriU Foots Dopth	 Footage	 Saon	 Total 
Started Finished Shifts of Hole forMonth	 Total 


AREA III 


July Cl 7/12/61 32 604 604	 604	 604 


August KC1 8/3/61 6 108 712 
K=.2 /4,'61 8/25/61 32 625 625 
K3 8/25/61 II


iiso	 1,754	 1754 


Sept 0	 KC3	 9/5/61	 4 61	 478 
KC=4	 9/6/61	 9/i9/l	 17 488	 488 
KG5	 9/21/61


30 716	 2,470	 2,470 


Oct0	 'KC5	 25 387	 387	 2,857	 2,857







.	 S 
11 


th £ro b1 ©y Cbii ______ ___ ______ ________ _______ 


j1 n i1i 1) 
III C1 O4) 724 3344 


fl A11 553 433 
A&12 LO) 


UI CcL1 712 108) 
L2 625 62 


417
1L,723 5O67


S'aptbc3r II	 A&42
III


KC5 


Otobee UI	 C5


611	 471 
47	 61 
48	 4 


167)
69254 


37	 6641 







Shasta_Minerals and Cbe1uica1o1!pjpJ 


N	 ___	 ___	 T4	 --5E 
Type DIL i	 dwirreiine Dt CpLUAl 


___ ___ ___ ___	 GEOLOGC LOG	 ____ -	 - 
L!	 TO ___ TtP	 __


I Overburdene No core to +9 feet 


149'	 2rnz$	 Some nonporphyritic fragments0 Agg1oerate horion oderate1y 
E----f----t-


v 
10	 10	 ____	 Moderate to dense 


t2	 I 


125J.	 I12iiriML,T Moderate to dri	 i2mrn	 - 
-z-&


---- --	 ---
•	 ___ ___ 


___	 10 


greeniehray, S.ili 'oified. Becomes splotchy 9 then banded 0 Fragen al 


porphyry below diabase 0 Splotchy 0 Medium to it. gray, 25 su1des, 
7rigm i-tai Gouge, brcuip, and 


Gradual color change 0 Becomes splotchy 0 Dark green & white aft4r 408 --


Intense silicification after 450 causes uniform light gray cocr4 ____-


Beoomee very light gray at 500, Increased si1icificaton, 	 I
-H


j-1 T&a $CTON M1 


:rii I1T 
0 


0 
-


c!) 
1 


-70 


60 


-'c 
-If 
- 80 


-is 
Sc 
4', 
4,',-







r- I B 


I 2


- 


/1	 -----\\ 


/,' 7
/1 


49 000 N


C4 


-f I 


__- , _


PROGSS AP 


W4G co	 AREA 


L.)VA :f1i'l' ticnkI
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EXTRA COPY 
W	 W O.M..E 


UMTED STATES	 RECEIVED NOV 27 1961 
bPARtMicrr OF TI-ft 1191E:R lOP DATU NiiAts 


OFIt O MINERALS EXPLORATION 


it 
$sii rantis.o	 Ca rQrn4 


dnd* 


To:	 lscI	 $scti,
aw. 


Iffic. & Minerals	 *p cjrmtgm 
)ffIc.	 Scrstar 
D$srtziusnrof the Inte	 or 
Wihlngt, 15	 b.	 C. 


Actlr	 Field Office,	 .i,	 P	 ton 


Sbj.ct:	 CNE-O7$ (Cepp.r-zlrx) 
Shosta Mi.Ssr.s s.d ChelcI (wony 
Iaiaka. Mine 
Siwsta Cownty, C*ifur	 i 
Centract Mo.	 i-	 21	 3 


t,,tld h.rltIi are the	 iIrs	 md tio coi,Ie$ of	 the eatrr	 s 
vs*Mr $nd prIr.ss report 1 wltr. attache.1 net ratir.. and p, 
c*risg the pre,r.as of the proj!Lt Jirr	 the tuisith of Octei, 
1%i. 


The vcher hs leon cPmechsd Ir	 th	 foun4 to Cty 
the contrack ssclflc.tlism, •nd	 my%er't	 f tPl.!	 kvernrisnt petfc-
Ml	 Is Iaccdsd.


nn G	 ent-y 


.l,vr*s 3 


Cy to: Chief, Division of F1e4 omr.tIon, (IMI 
0 C. 







UNITED STATE	 OFFICIAL FIL' ' 	 Y1 


DEP	 MENT OF THE NTERIOR 0. M. E 
OFFICE OF MINERALS EXP aUL1N'ED 	


1961 


• OPERATOR 'S MONTHLY VOUCHER 	
DATE	 NITIAL4-3fO9O 


ODera for's Name Shasta Minerala .	
Address	 6 s	 Ma1tn Streot, Salt lake Citv, FLh :	 • •	 • •• 


COST CATEGORIES


FOR Op ERATOR'S USE • V• FOR GOVER IMENT APP OVAL ONLY 


TOTALS TO 
DATE 


MONTHLY 
TOTAL


PREVIOUSLY 
REPORTED


•	 TOTALS 
•	 • •	 DATE


O M4 NTHL.Y 
OtL


PR 
-RU


VIOUSLY 
fl-''---- _ •,• 


•	 Fixed Unit Costs and • 
(1) Independent Contracts: 


Bulldozing ..............-	 .................
Drifting. ......................................
Crosscutting 
Drilling 


(2) Personal Services:	 • 
Supervision& Technical 
Outside Consultants 
L abor	 .......................................


(3) Operating Mot'I. & Supplies: 
Timber ____________ 
Explosives	 ....................... 
Pipe 	 .......................................
Rail ____________ 
Co.re ho 


(4) Operating Equipment 
Rental.....................................
Purchase	 ...................................
Depreciation ........................,... 


(5) Initial Rehab 	 & Repairs 
BuildingsFixtures 	 etc 
Operating Equipment 


(6) New Buildings	 Fixtures	 etc 
(7) Miscellaneous 


Repairsto Equipment	 .............
Analyti,c'al . Wor.k ........................
PayrollTaxes 
Employee's Liability Ins.........


çop 


...............................


l5OOOO 15O,O0 [,foo. 
____________________ 


1:$7, ( 7	 0, 


____________________ 


____________________ 


•	 • 


____________________ 


___________________ 


___________________ 


..4f0 


_____________________ 
____________________ 


____________________ 


____________________ 


____________________ 


____________________ f içI3D 


727.	 o 


- 


_______ 
• _________________ ___________________


•	 • 
____________ _________________ 


93773( 40,029.30 49,406.60 377 r3.	 gq,ip 


____________


•	 • 


_________________


•	 • 


___________________


• •	 •. 


____________ _________________ ___________________


____________ _________________ 


• ________________ •	 •	 •


____________ _________________ 


_________________


• 
•	 •	 • 


___________________
•.	 •...


________________ 
• 


___________ ________________


____________ _________________ 


••	 •


_________________ ___________ _______________ 


• 
________________ __________________ 


450.4( 175.00 625,40
___________ 
j	 f,.


________________ 
00 


• ._ • 


_____________ __________________


___________________ _____________ • 


••	 •	 .	 .•, •


___________________ _____________ _________________ 


•_________________ • 


_____________ _________________ __________________ ____________ _________________ 


_____________ _________________ __________________ ____________ 


____________


_________________ 


_________________ _____________ 
•


_________________ 
•	 •


__________________ 
._• • .


________________ ____________ 


•


________________ _________________ ___________ 


____________ _________________ 


534.1


_________________ 
,280.15


__________________ 
2,814.30 5.3',..r .j2 PO	 c" 


361 85 ,984.45 40. /6,271,21 3Ø1 


I certify that the above bill is correct and just and that payment therefor has. 
not been received.	 •	 • 


Date 10/5/61	 ayee Shasta Mfrierala .& Chemical CO. 


_______________ Title	 President


Pursuant to authority vested in me, I certify 
that this account is correct and proper for payment 
in the amount of: •. 	 • 


__________ 


•
.	 .	 •	 • 
ignatUre 


•	 •	 (Authorized Certifying Officer) 
j J	 / 


Date	 1/ 3 /	 1	 Vou. No. •	 ' t)f 


(SEE OTHER SIDE) 


* When a voucher is si 	 ed or receipted In the name of a company or corporation, the name of 
the person writing the company or corporate name, as well as the capacity in which he signs, 
must appear. For example: "John Doe Company, per John Smith, Secretary," or "Treas- 
urer," as the:cade may be. 	 ' • 
A willfully false statement or representation to any department or agency of the United 
States asto any matter within its jurisdiction is a criminal offense. 	 (U.S. Code, Title 18, 
Sec. 1001.)	 •	 •


(INSTRUCTIONS ON REVERSE) 	 .


MME FORM 60' 
SEPT. •59


For Month of 


&	 Mineral(s) 







C 


Certification by Government	 esentative: 


I certify tInt to the best of my knowledge and belief the contractor submitting this voucher is operating an exploratibn 
project in accordance with the terms of Contract No. .12/'J 


iI	 7XZ9i'/d £'/7 e', Date	 .? 6/ 
Approv(bty OME Eetiv(Officer	 iternate:	 :::. 
Signatu—	 TitIey	 ,I'74'4442€-:. Dcte %2m'7 &?j/ 


OPERATOR'S MONTHLY REPORT 


The Operator, under an Office of Minerals Explor-
ation contract, is required tO report monthly to the: 
Government. The report consists of three parts. 


FIRST, the Operator's Monthly Voucher on MME 
Form 60 listing the project costs incurred and clairred , 
by the Operator is the voucher basis for payment of 
the Government's share of the cost. 
• SECOND, the Operator's Progress Report on MME 
Form 61 is a statistical report of the units and cost of 
of work performed under the contract.


THIRD, the Operator's Narrative Report is acon-
cise dscription of the work performed, results accom-
plished, and any unusual situations encountered, 
illustrated and supported by engineering-geological 
maps or sketches, drill hole logs, assay reports, etc., 
as pertinent. 


The Operator submits the original and four copies 
of each of the three sectionS of this report to the OME 
regional Executive Officer at the end of each month 
during the life of the contract. 


PREPARATION OF OPERATOR'S MONTHLY VOUCHER, MME FORM 60 


After all applicable spaces are filled in, the 
Operator or his agent must sign the certification in the 
lower left corner. Categories (2) through (7) apply to 
"Actual Cost" contracts only. 


Under "Fixed Unit Costs" and Category (1) 
report, (a) the total fixed unit costs of work performed 
under contract provisions for contribution by the Gov-
ernment on a basis of "fixed unit costs"; and . (b) the 
claimed costs of work performed on a unit-price basis 
by independent contractors. 


Under Category (2) include the claimed costs of 
all payrolled and invoiced supervisory, technical, and 
labor personnel, except the costs for services applica-
ble to Categories (5) and (6). 


Under Category (3) include the claimed costs of 
all project materials and supplies other than those 
used for work under Categories (5) and (6). 


Under Category (4) report claimed rentals on 
equipment belonging to a third party, claimed payments 
or obligations for payments on the Operator's purchase 
of equipment, and claimed depreciation for the use of 
Operator-owned equipment. 


Under Categories (5) and (6) include all claimed - 
costs of labor, supervision, technical services, bper- " 
ating materials and supplies, and all other items used 
in (5) the initial rehabilitation and repairs of xisting 
buildings, fixtures, installations (exclusive of mine 
workings), and operating equipment; and (6) the instal-
lation or construction of new buildings, fixtures, and 
fixed improvements (exclusive of mine workings). Do 
not report these costs under Categories (2), (3), (4), 
and (7).


Under Category (7) include all miscellaneous 
claimed costs such as repairs (other than initial) and 
maintenance of equipment, sampling a analysis, 
travel, communicatin, accounting, offid'ë 
and the Operator's share of payroll taxes and insurance. 


Except for amounts claimed under "fixed unit 
costs" provisions of the contract, all costs claimed 
in this voucher; must be supported by documentary 
evidence consisting of: (a) certified copies or tran-
scripts of payrolls which list each employee, wage 
rate, period of employment, gross earnings, itemized 
deductions, and net earnings; (b) original or certified 
copies of invoices, statements, of accounts, or purchase 
orders which indicate items of materials or services, 
quantities, unit prices, total charges, and payment 
terms; and (c) certified memoranda of the Operator for 
such items as depreciation of Operator-owned equipment, 
unemployment taxes, and employee's liability insurance. 
The certification may be stated thus, "Certified True 
Copy.. (or Transcript)", .followed by the .signature of the 
Operatdr or this geht. One copy ôf 'doátIrñent 
should accompany the original of this voucher.. 


The requirement for submitting documentary evi-
dence of claimed cots ma be waived by the OME 
regional Executive Officer if hdetrmines titat it is. 
impracticable :f0 an.,Operator to submit this- rnaterial. 
In any ca ge o waiver of this requirement an"ori-site" 
audit by..an;Q ,E auditor is mandatory prior to payment 
of the fInal Oé'rator's Monthly Voucher. 


INT.DUF. .D.C.9-







MMEFbRM61 
SEPT. 959 • .	 aNITED STATES 


DEPAR1IENT OF THE INTERIOR 
• OFFICE OF MINERALS EXPLORATION 


OPERATOR 'S PROGRESS REPORT	 For Month of 8pt	 r, 1961	 Docket No. ____________ 


Operator's Name_Shaeta Minerals & Chemical Company	 . Contract No. 14-23-090-


OPERATION UNITS


FOROPERATORSUS .	 FORGOVERNMENTUSE 


UNITS 
TH1IS 


MOFITH


UNITS TO 
DATE


COSTS TO 
DATE


APPROVED 
UNITS THIS 


MONTH.


APPROVED 
UNITS TO 
DATE


APPROVED 
COSTS TO 
DATE 


Drifting..................................... 
Crosscutting...........................______	 _______	 ______________ 


Raising ....................................._______ ._____________ 
Shafts........ _____ ______ ____________ 


____ ____ ________ 


ndgund	 __	
,	 6,254 


DrillIng, Non core Diamond 
Rotary 
Chrn..........._____ ______ ___________ 
Percu s s ion	 ________ _________	 . 


____ ,l87	 6,254 
Roads and TraIls	 ______ _______	 100 
Stripping................................ 
Trenching	 ............................... 
Test Pitting	 .......................... 
OtherSurface Work ........_______ ________ ________________ 
Initial	 Rehabilitation	 and	 Repairs	 ....................................................


Rehabilitation of Mine	 Workings......................................................... 


New	 Buildings,	 Fixtures,	 etc........................................................... 


Operating Equipment Purchases	 BDxe..............................


AnalyticalWork	 ................................................................................ 


TOTAL TO DATE (per MME. Form 60)	 ...................................


. .	 . 


__________ OFFICIAL
- 


tE copy ______________
_________I _____________ _____________. 


REC EIVED ____________ 
________ 


49,406.60


________ 
______ 


____


________ 
iT!


_____________ 
6	 15 


/ H 
J	 . 


___________ ________ . 


____________ _________________ __________________ _________________ 


2,814.30 ______ _________ _________ 
1,500.00 I ______________ _________ 


_______________ ___________ _______________
_______________ ______________ 


625.40 _______________ 


54,346"30 


REMARKS 


(Continue on back)	 .	 •,


REMARKS 


(Continue on back) 


The undersigned company, and the official executing this.certification on its 
behalf, hereby certify that the information contained in this report iscorrect and 
complete to the best of their knowledge and belief. 	 •	 • 


& Chemic1 


A wiUfull	 false statement or representation to any department or agency of the United States 
as to any matter within its jurisdiction is a criminal offense. (U.S. Code, Title 18, Sec. 1001.).


I certify that the information above is 
complete and accurate to the best of my know-
ledge and belieL 


____________ 


&t/1 
Date	 jrY	 1


(INSTRUCT IONS ON REyERsE) 







REMARKS (Cont)	 S	 S REMARKS (Cont) 


-'


.S.(S	 S	 5.5,5,-. 


.5.	


5 


INSTRUCTIONS FOR . PREPARING OPERATOR'S PROGRESS REPORT, 
MMEFORM61	 . 


This report is the' secnd of. the three parts of the Opera-
tor's Monthly Report. Submit the original , and four copies. 


The cost for each operation should be the total of all 
claimed costs attributable to that type of work with two excep-
tions, namely—operating equipment purchased and analytical 
work which are stated separately. For example, drifting costs 
should be the total of all costs chargeable to drifting including 
supervision, technical services, timbering (if any), etc. Similarly, 
drilling costs should include the cost of cementing, reaming, 
core boxes, etc. This procedure of distribution holds whether 
the contract was written on an actual cost or a unit cost basis, 


S	 or some combination 'of the two. Distribute 'the cost of such 
general items as supervision, equipment rented 1 etc. according 
to relative footages or on some other conventional basis. The item'	 .' .


"Initial Rehabilitation and Repairs" covers all rehabilitation 
and/or repairs otber tlian'.the..rehabi'iitation': of.mine. workings. 


The item titled "Drilling, Non-core Percussion" includes 
all drilling performed with wagon, jack-hammer,stoper and mount-
ed dtills. The seveal items labelled "Other" are provided to 
take care of particular exploration operations not specified on 	 '	 : 
this form.	 5 


INT.DU?..,D.C.59...	 1.Y7







Amount billed for core boxes 


AmOunt allowed 


Difference 


InvoiceS .toti . only $360.82 


1450.IsO 


814.08 


.	
1 


UNITED STATES ' 
DEPARTI€NT OF T} INTERIOR 


Office of the Secretary 
Accounting Unit 


Washington 


ADMINISTRATIVE SUSPENSION STATEMENT 


Name and Address of Payee: 
g	 e?0al Company 


$a1tLakeC.ity1,Utb 


Mount Claimed: 	 Differencs (Explained Below)	 Amcuit Apnroved. 
10,277.27 


1o,361.8	 814.06	 ovt. Part. 0% 


Bu Voucher No.	 Payee's Invoice No.	 Period 
Contraot No. 2133	 Septeber 1961 


EXPLANATION 


Any reclaim for items deducted 	 Suspension made by. 
must be suppàrted by the original of 
this statement and submitted to the 
office shown above, 	 _____________________________ 


Opal A. 


Lesietant Chief, Accounting Unit 
Title


714.5







. 
SHASTA Mineiàls & Chemical 


826 South Main Street	 ( Ti' 9 Ic'T 
-	 REcEIVD 


NOV 6 is SALT LAKE CITY 1 UTAH	 '\	 g 


j (	 QATE	 INITIALS I'	 October ii, 1961.


ijC
 Mr. Glenn G. Gentry 


Acting Field Officer, OME	 ______•_-i Region II 
55 Battery Street 
San Francisco 11, California 


Re: Docket No. OME..6078 (Copper...Zinc 
Sh*sta Minerals , Chemical Company 
Balakiala Mine 
Shata County, California 
Contract No, ldm.E2113 


Dear Mr, Gentry: 


During the month of September 1961, diamond drilling proceeded accord-ing to schedule in Area XI and Ave* III, 


AS-12 was completed to a depth of 611 feet on September 20, 1961. No 
massive aulfides ware encountered The completion of AS-l2 finiehes 
the current drilling program in Area IX. 
KC .-3 was completed to a depth of 478 feet on September 5, 1961. 
C-4 was, started at iocaton 111-9 September .6,' 1961, and . was corn-


plated to a depth of 488 feet on September 19, 1961. No massive 
sulfides were encountered in either of these holes. KC-5 was started 
at location 111-8 September 21, 1961, and had reached a depth of 167 
feet at the end of the last shift on September 30, 196.1, 	 . 
Please note that we have brought our core box cost up to date on both 
the Operator's Progress Report and the Operator's Monthly Voucher. 
Enclosed are vouchers for coat8 incurred. T.abUiar.sujnzatjonm of 
drilling doxe to date and sketch maps showing diamond drill hole loca 
tions are also enclosed.


Vary truly yours, 


SHASTA MINEHALS i CHEMICAL CO. 


President 


Encl.C/
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DIOD DILL BY ATh	 CXCLL COIPZY


DE2A 5?051X 


ot IO a=6O7	 ott 1© '	 23cO90=21i3 
)Por	 C v961


Mc kL 
ic Dri1li 


th 10 ocj 
_______ ____ ____	 ______ ____________ _______ 


Jiu1y XX 11 - 
XXX O4) 724 3344 


ku1gii3t XI 11 553 433 
Al2 140 


III IC=1 712 108) 
L©2 625 


Cc=3
1723


	


September II	 AS-42 61].	 471 


	


III	 tC3	 478
	


61 
LcC=4	 488
	


488 
KC=5
	


167


OFACAL FILE COPY
O.M.E 


RECEIVED NOV	 961 
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- 


- 







4	 I	 I 


I	 I	 I
	 -_ 
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C0PP	 AREA 
DoLtot oE=6o7c Coitrt ]i23O902u3 


iOdC 


1onth	 Hole Date 
Started


Date 
Fijahed


Drill 
Shifte


Po©tce 
Re	 rted


Depth 
of H©le


Footage 
for


Socot 
th Tot1 


AREA III 


July 7/12/61 32 604 604 604 6,04 


August	 KC1 8/3/61 6 108 712 K2 8/4/61 8/25/61 32 625 625 
C3 8/25/61 11


1D150 l754 1D754 


Sept	 iCC-3 9/5/61 4 61 478 KC=4 9/6/61 9/19/61 17 488 488 KC5 9/21/61
30 716 2D470 247O
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____________ __________________ 
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__ 
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AVTA ___
/
__ _______
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/
It.L 


______________- _______________ _______________ _______________ DCAUl	 cczIlT _______________ _______________ 
0	 O0	 DO0	 ©O	 o	 co / 


/


_ _________
O.1O33	 CQ,c3v 
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S . 
JGLE	 ?L?IO	 1TIA 


L Q4O7B cotEt 1 Q 14c23czO9Q32W 
1e4 


Jriu Dri1th	 1960 ____ 


otth 1Q DtQ at D?iU ©to tao 000 ot.1 
rt it	 Shift oc4 oX _______ _____ 


1x1II 


Ji1y £11 7/28/61 4
120 lZ


2D740 


gast ii /22/61 25 433 553 
Al2 8/23/61


693 3433 


Spt0 A&12 9/20/61 18 471 611 471 1,164 3,904


OFFICIAL FILE COPY.
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__ 
________ 


:- ---4--	 - _- _-	 --- -- --	 - 
Some	 4 mm phenoc0 pree0 3+O590Finely brecc0
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Hole Noi: Q.l	 -	 Sheet Noi___	 SHASTAMIZiJtLkA1D. CE&ICAk_0PANY	 Collar Elevotios. 34t50 


Codinote j I_E	


/iJ6i	 ____	 Total Footoge___71' ,6 -	 - - 


Type DLp	 4_!ireline Dote Completed 8/3/61	 Overall Core ecovery 


GEOLOGIC LOG	 Logged 


FROM	 TO	 TYPE	


1 


kOCK DESC,RIPTION, ALTERATION AND REMAtKS	


\METALUZATION	 EON 


_____ _____	
I_I 


	


30	 Weathered zone--No core. 
"	 ---	 -	 ---	 ------	 -	 - -----	 ----•------	 •------	 L.__	 -. 


____	 l-3J- Lioderate to dense 1-3 mm rhyo.orhy.Fra. in art.Fe0x. 
k8	 p	 T Mpderate 1-2	 hyp,porphy Strong.y px1.to 6,0 vhje b1eacha 


-	 -	 aiter.below b'+.0 nenocry.ecozne iint oarse 64-b. sp.toMd. 
i_+t# dike (7 t2-B4.5 


____ _______	


84,5 rock_is_mod,_to_dense_1-1)nrn_rhyol.porphyry. 


	


-	 D Light green. Fraenta1:Fra. and matrix same. 
____	 __________ Fault 1+l.^-1	 and 15E.2-157.1 


	


72.5	 ____	 ____ Becomes_quite dark_green. 


_____	 gre non porritic rhyolite. IntDisive (?) 


-	 1-2	 Dark green sod. 1-	 rhoi. pQrpny.Yrag. a tne top, beco, - - 
non-frag.Some slight silicifi. 1+" or non-porhy.intrusiVe(?2)-9 


	


•	 4Tt)	 4-
I	 o.	 a 


ijecomes fragne tal t 2'5.__________________________________________ 


IS" o1 tulfat 511. 


	


35	 Nonporphyritic intrusive (?) 5l9-2.5 


	


.-	 ----------4


1MM	 L ' S.iiit 1mm rhyolporphyo basi o quartz rhciocry.Feldspar pneocry. are moaerate - rnr. Finely iraetai,	 - 
18" of intrusive diabase at 79	 ______ 


Rock ve	 ilin co1or 9 a1st white, t	 ye1,gre 
below	 Slit sj?cfi.to 227k CL.3ritizt	 _____ 


Becomes crushed. brecciated, and raniiti at 395	 e1rnQre 
Intense at '+51rg.Fau1 t zic 
& sheared areas in tt'n,	 I 


4	 $


Beconesdac	 jhen	 recnar	
4f_ 


521	 1-2	 Dark green r_ray,Frag.r:i.1_2rr rhyo1it torpyry. 


1-mm P Silicifie, fent, sosrse 1-mn rhyolite_porphyry.jiL1 


	


I	 1 
Fault zone 5 1+_7. 4	 :ut of diabase intrusive along_fa11__JJ 


4-


95







Hol.No._jcC-1 
CoordinatlfiE


SetNo._2	 SHASTA MINERALS AD CHICAL COMPANY CollarEaioei.345D 
Total Footage__At .6	 - - -. 


Type DrilL_NX, BX Dot, Compl,.teA 8/3/61
Overall core Recove _ 


BitSizs	 _- GEOLOGIC LOG Logged B,BI --____ 
FROM TO TYPE lOCK DESCRIPTION, ALTERATION AND REMARKS MfTALUZATIOH	 ANGLE SECTION PTH 


1 )P
Silicified	 frag. 1mm rhyo. porphy. chioritic splotches. 
Large fau1	 with_6" of_goug	 at 638.


r-i	 ;:I.	 N 
I 


-	 ___	 --	 -	 contact p t63 v 


____ 3 ____ NP Gray-green_non-prophy.rh.yo. becomes white & then very 1i.gren.


_____ 


673 ____ i S1Uc1f1ed, fragmental, Sparse 1mm rhyolite porohry.


___--	
- 


____ 


____ ____ ____ ____ - End of hole at 6 
711	 :	 J 


______ _______
-


-	 -------.-..- -I 


__ __ - - r r
000 


-.


3 8O 


1	 1: I 0	 - __ __ I ________ ___ 


tt ---	 -------- -- - - -- -	 T) -	 .-- - -	 - 
_____ ______ - __________ _______________________ - - - - - - w	 pt I 


- ----- -" -	 -f --	 --4--- I •- C-) o -- i--cO	 < -	 - I	 I I :
36e-/ - ____ I____ - I ------ 4 


I	 - - - L_it -	 ____________ 	 - -H	 -	 ; - 
140 


1
- H! 


___







HoleNo.	 ______	 SheetNo.1	 CuLiPAiY 
Coordinates	 _.25	 Date StartedLtLi1	 -	 ______ 
Type DriILD1 31w1.rel me Date Completed_!5L?1 
Bit Size.	 GEOLOGIC LOG 
FROM	 TO	 ÔRF TYPE	 ROCK DESCRIPTION, ALTERATION AND REMARKS 


i	 I 
---------j-	 —L


-	 Collar Elevotion 
TotalFootage_b259	 -	 - 


Overall Core Recovery. 
Logged By_LI1L_	 - 


I	 METALLIZATIOP4 


___________________	 TO COU SECTION 


0...130 Rock Bit. No Cor0


H 
130 _______	 1-3-od.to dense 1-3mm_rhyo.po.rphy._bleached_white. 


175	 Bleached diabase dike 12_1 L 8. Seriesofslipsfrom _150-180	 : l?8J	 _1-MSparse tomoderate,bleached,l-2mirhyo.porpy.Fragmental 


217_
i__ ssL_Silicified slight to sare 1mm frag. rhyo. torp}:yry. 


Ft.zpne 231-23 and 27-244 


MD	 I 


- ---	 I Becomes moderate to dense 1-2mm rhyo.norri:y.fror )3•L1 t 219. 


_____ .S1-spStrongly _Silicified , sligh ttosparse,fragmental1mmrhyolite -
-


Porp}ry. _______-__ ______________________ 


- __ ________	 F-u1t3bto4l.2" 


Increasing chlorite and eiaote oc green and	 _L


HP 
p'1 


b







I 


Hole No...	 C-_	 Sheet No.-_2	 -	 SHISTA MI}URRAL ) & CHEIICAL C0PAI A Y -- 	 Collar Ehvotion	 - 


Coordinates_	 -	 Date Started	 _____	 Total Footage 


Type DrilL.	 -.	 Date Compkted
	


Overall Core Recovery_ - 	 --	 --


BitSize_	 GEOLOGIC LOG
	


Logged By.	 - 


FROM	 TO	 I FT.OF	 TYPE	 ROCK DESCRIPTION, ALTERATION AND REMARKS 	 I-
CTALLIZATIOH	


TO&RI SECTION DEPT 1 
r_1i	 i1sp. 


_____	 NP	 I	 ssy Nonporphyr1tic	 ____________________ 
_____ ___________________	 Eid of hole at 625.5 


L 


f.	 I 
-	 ....:.


750 


-	 -t	 --


LO0 


L HI _____ ______ ____________	 1	 900 


L	
: 


H	 ____	 -s-
1cX) 


___________ _____ ______	
I	 4	 m rn	 I 


0


1150







Hole No. KC3	 Sheet No.L	 - SiATAMINE'S11CAL_CQPMiY 	 Collar EI.vation	 _---
/) 6	 _____	 _________ 


CoordinatesJ_,_J	 E	 DateStarted3f±L '___	 -	 TotolFootage_47-_ 


Type DrilL Diar!o 1-wireline Date Completed_2LLi	 Overall Core Recovery_._. 


Bit Size NX, BX - -	 GEOLOGIC LOG	 Logged ByJ/JBI 


= FROM	 TO	 IÔRF TYPE	 ROCK DESCRIPTION, ALTERATION AND REMARKS	
I	 %ITALLIZ1TIOH	


T(I SECTION DEPTH 


I	 i_••••••••••___I	 -


_______ ___ 


Rock Bit-No Core 
7!	


: 


	


I I 	 I-	 --'__. 


iCC	 1-3 ,Iv	 Weathered, frag.mod. 13mm rhyo.porihyry, Fault tone 105-116.6 1 foot of qiartz at 1i2. 
Fault at 121.5 Breccia 123_ 121.r .5 Gouge 125-126.Brec]39.5-140. 


165	 Moderate to dense l-2m rhyolite Dorphyry.Fault zone 171.5-183. 
200	 - 12	 Fault 186 to 200. 


200	 .' 


	


imr	 Sparse to mod.lmri rhyo.porpny.Greenish, fragmental. 
Fault with gouge & breccia 228-23-.Breccia silicified.. 	 : 


	


,4. _Increas.fragm.1are chlorite sp1otcies, epidote.	 - 
Very silicious, greenish, fragmental 


Dk.greenish-gray diabase dike 282-266.6	
_j, 


30Q..	 areih finely fraentl, very Ri1fnifi	 I '	 - ____ 


300	 1-2	 }iod. toene 1-2 rhyo.porphy. 1-3mm 300-310 Fault with gouge 
& breccia 3O),-0t. B1eache white b1ow £au1t.	 : 
Fault zone 3 2b-3'+ . Diabase dike 33Le to 335.	 .	 .	 ': 


- -


	 :	 _______	
: J::rei 


-	 1	 -'----------	 -% 
Silfide for j irc)' t L20.	 1rassiye.	 o	 fl 


F	
76	 I	 not silicified0	


I	
I 


_________________	 Faint green hue iossibIy__so.ze epidote.	 4	 '. 
End of Hole at 78	 L 


7	 '	
r _________ 


-







HoIeNo. KC..	 Sh..tNo. 1	 3HASTA MINALS &cHE.1lcAL 	 Y 
CoordinateLl,&.J,6 Lt E	 DoteStorted.	 - -.	 -	 -	 TotoIFootoge 
Type DriIi Diamnnd-wirelir' Dot.cpktsd 2iLb i 	 Ov.roHCorsR.covsry 
BitSize NX, 1	 GEOLOGIC LOG	 Loggsdly_	 -	 - - - 


FROM	 TO	 FT.OF TYPE	 ROCK DESCRIPTION. ALTERATION AND REMARKS 	
TMLIZAT)O14	


'JJ SECTION DEPTH 


Ito _________________ It __________ ____________ 


lLD densel-3 rar,	 frag	 rhyo.rorDhy. Heavily weathered. 	 .. 
- T Blea.Becomes non-fragTr..at o.L1.Grayto dirty white color. 


Becomes fragmental in patches after 95. 
4	 ---	 .	 ------------- --_____________________________________________________________________ --


Shear zone 124-129. 
ii Some nonnory.fra. Matrix	 s moderate to den8e 1-3mm 


1 5 1	 i- rars	 O mO,i-?m	 rflyQ,p9hy.1it to snarse l5l-I9.Frag 
lh	 iii	 epoC8.	 - patches.Matrix graniL1tic 
Stee:	 failt at 190. Gouge & breccia.No Change in roci	 ye 


- -----..-- ---t ---'--t--- -	 - 


Becones darker	 reen at 205. Phenocryt frequency increases. 
crojo4alon_intrusive contact at 235.Dk.green ____ 


Lii t creen rioderate to aense 1-2 mr 	 rhyolite porp1yry 
Fj.u1t at 2 Q3.	 " of d1ç.gr.y gouge. rk.green diabase below to 2b0.)	 below Fault	 roc-.	 iTtru. Sane as above fault.	 - 500 
Rock becomes darker green. Distinctly fraenta1. 


inches of dark green diabase at 541. _______________ - 
inc 1 iofoueat3(c.	 Slip t carge in rock tyoe1ozlt 


.1od.l-2mr	 r'o.nor	 y.Li.'	 I.--'-ra".Faintli	 fragrenta.d11k c : jJLcL)L_	 _Qcr..a1L siIciLei	 isjars	 -L--1- - — I - 
1,	 I	 I	 I	 iii	 0	 I


-


I	 l'l	 - 
1	 )j oue & breccj1 tt	 diabae intrusive	 - :-


rrv	 or y.Fra .Steet$	 -	 0 
zone 2€ -27 n .Guc P- Breccia, sheared and broken0 	 - 


______ Rock below fault exactl y the ae	 hcv_	 ___________________ 


End of	 o1c	 s 487	 -	 -- -	 -- --


--h-
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Z1ar 


DRILLING MUD SERVICE


INVOICE 


MAGCAR PACIFIC MUD COMP1Y 
2975 WILSHIRE BOULEVARD 
LOS ANGELES 5, CALIFORNIA	 VO 


DUnkirk 7-1361


• DATE (INVOICE)	 3l6l 
YOUR ORDER NO. 


SOLD TO 


P
	 DELIVERY TICKET NO. 856 


WELL NO. 


Woodvtle J. Walker 
Bøx 857	 . Our Tuck 


L Redding, CalUornia	
FROM WtZiows Warehc use 


warehouse 
QUANTITY	 PACKAGE WEIGHT


j	
DESCRIPTiON	 UNIT PRICE AMOUNT	 TOTAL AMOUNT 


100 tOO# bags Mageogel 45.54 227.70 


4 hrs trkg	 10.•85 ________ 


271.10 
Sales Tax 280.20 


OFFICi L FILE COPY 


RECEIVED NOV	 6	 iE1 
u• DATE	 INITiALS 


Li1 


be allowed on this invoice if paid on or


U 
.60 


A dlscountoL$	 __wIll 


before_	 prox interest of 7% will be charged 


on past due accounts. ALL TRUCKING NET


We hereby warrant that there has been no violatIon on our part of any of the provisions of the Federal Fair Labor Standards Act insofar as the transaction represented by this invoice is concerned. 


FORM P-a (3M 11-60 CSPC) 







OFFICIAL FILE COPY
O.M.E 


RECEIVED cftiv 6 
DATE 1INTIAL 


U.)


m


I1.1IF W MIA1PJW 
4'. 


- 


tJ1
	


_Ji'_
	 NUtO 


— I ____ 


O7VO
'1thra1 & Chemical Co0 


cfo	 TV 
Shcit ]im Blvd0 & oita trcet 


ntxl Vlley 9 California 
DU 


I1	 c©r 


PMWG	 Te1co	 i¼ 


12/8 ik 
Ptht . Po1


©ti 


t 


	


Plo .otpt	 C 


200#	 5O 


	


63(L& (.	 ri 
1/	 / ' JI ,/	 '' 


/	 I	 /	 Ti 


	


J	 j	 /j	 I 


	


•1	 J
:.J 


c.


V	 7S j 70 I 1 ..	 Q00)	 q o o o. c 
'	 ç	 Qoo oo0. 


O02	 ô-b 
^? 9 0Q0 00.00' 


004i0 b 


I A 2
C7Q Q, 


:d0 oOo	 0 
(0	 0. 
o9%	 o Q .c. f 


:	 ggg 
ooco0Oao 


>. o	 co	 QooOo 000 
)oO00ocboO0000 


o00o' 


lf
00000	 0000oo.4. 
o0000	 00000K0ooQ 
00000	 o00o00'oo0c 


QoGO000000 Q0OOO', 
QI).	 o0000<)0O0O 


2tt 000Oo	 o00O0000<0 


:	 A'
00<?00	 0oo00000o00O 
00Q0	 000QQ0000<0 


O0Q	 0Q00o 


OOOl'2
0 00	 O0000000<)o.0 0'Q, 


000L0000Q0ô()'00000Oo 60. T.	 ,







SOL 


ADD 


CITY 


-	 SHIP VIA	 F.O.B. COLLECT	 DATE SHIPPED OR DELD. 


0V 


INVOICE No. Q	 7	
TELEPHONE EMPIRE 3-2661 


SALESMAN	 IX) 


DATE	 __ 
IXON & COMPANY TERMS D c42€.O c3 51/	 PAPER AND PAPER	 PRODUCTS 


YOUR ORDER No.


	


	 159 WEST THIRD SOUTH STREET 
SALT LAKE DITY, UTAH 


REQN. No. 


L ]


DELIVERY INSTRUCTIONS 


I PAGE	 OF	 PAGES 


QUANTITY ORDERED QUANTITY 
SHIPPED	 v D E S C R I P T I 0 N NET WT. UNIT PRICE


V 


AMOUNT CTNS TOTAL COUNT 


H "7	 /;z	 '47/-	 i _______it ______- 
______ ______ ______ / P/c _____ ____ _____ ____ --


- ____ _


V.4


____-


H_iii 
.8 L ___-_______________ 


9 ______ - -V	 H __________________ __ __ - __ ___- 
_________ ____ - 1L


SUD9OTAL


_____ 


- 0 
STJLSSTAi<. 


ORIGINAL INVOkAft


-! S_IPPI1G CHARGES: ____ 


' 


__


- _____ irvr







TILLPHQPdL EP4 p; 3-2661 


2 
DIXON & COMPANY 


PAPER ANO PAPER PNDO 
1 =	 T TI4IND 0UTh TET


&LT LA$ arT y. UTAH 


DELSNER TO


DELIVERY IN$TRUCTIONS. 


_____________	 ---' 


•	 --.•	 .•-•-•-	 I	 -


/1	 .,	 •__7_j/ 


/
- 


I	
jJLt 


I,-	 4 •_/


4 


4


- 


AT1 L_YA - ___________ 


ORIGINAL INVOICE	 .°' /7a 







.'	 '.,	 :	 ,	 .	 •: 
MMEFORM6O	 UNITEDSTATES.	 •	 .	 . sT.195%	 .	


DEP RTMENTOFTHEINTERIOR	 60	 • .	 .	


OFFICE OFM(NERALS EXPLORATION 	
DocketNo.	 •. 


.	 Contract No. 
.	 .	 .	 .	 .	 .	 :	 .	 14-23-090—


OPERATOR 'S MONTHLY VOUCHER' 	 For Month 0f AUUt	 1961	 Contract Amount	 s891620 


Gov't. Participotion °JO	 44,810 
Operator's Name	 Shuta Mineral. & Chica1 COlP3IW	 Mineral(s) 


Address	 StT'SGt1 Salt Lsk City, Utah 


COST CATEGORIES


FOROPERATOR'SUSE	 ' FORGOVERNMENTAPPROVALONLY 


MONTHLY' 
TOTAL


PREVIOUSLY 
REPORTED


TOTALS TO 
DATE


MONTHLY 
TOTAL


PREVIOUSLY 
REPORTED


TOTALS TO 
DATE 


Fixed Unit Costs and 
(1) Independent Contracts: 


Bulldozing 
Drifting	 ....................................' 


Crosscutting .............................


Drilling 


(2) Personal Services 
Supervision & Technical 


Outside Consultants	 ...............


Labor .......................................


(3) Operating Mat'l. & Supplies: 
Ti mber	 .................................


E xplosives	 ....................... 


Pipe ...........................................


R ail	 ...................................... 


C9'e bç 


(4) Operating Equipment 
Rental _____________ 


P urchase	 ..................................


Depreciation	 ........................... 
(5) Initial Rehab. & Repairs: 


Buildings Fixtures 	 etc 


Operating Equipment......... 


(6) New Buildings, Fixtures, etc 
(7) Miscellaneous: 


Repairs to Equipment ..............


Analytical	 Work	 ...................... 
Payroll Taxes 
Employee's Liability Ins........


&Lzd unit aQite 


TOTALS


1,500.00 _______ i6'a__ O IS'ac _ c' 


_____________________ 


..P9 69/ 71' 


____________________ 


_____________________ 


____________________ 


____________________ 


____________________ 


____________________ 


/ 7ç 


___________________ _____________ __________________ _____________ __________________ 


-


L3.611 26,417.60 40,029.30 B, //1 6'2 _34__	 0 


_____________ _________________ __________________ 


____________ _________________ __________________


____________ _________________ 


____________ ________________


____________ _________________ 


____________ .


_________________ 


.,


___________ ________________ 


____________ _________________ 


____________ ________________


__________________ 


_________________


____________ _________________ 


____________ ________________ __________________


___________ ________________ 


175.00 175.00
___________ ________________ 


/_ - , _______ _______ _


_____________________ 


____________________ 


_____________________ 


____________________ 


'


__________________ ___________________ _____________ _________________ 


____________


' 


_________________ ____________ _________________ ___________________


_________________ _____________ __________________ ___________________ _____________


_________________ ____________ _________________ ___________________ 


'


____________ 


,


'


- 


___________________ 


.?,2a 
_ir 


4Is"?_gj 


____________ _________________


________________ ____________ 


?75.35
________________ 


1,5O4.t0
__________________ 


2B0j,15
___________ 


/7^ /,,rWi 


,3870 9597.4fl 39H44t 3,9Lj q..3 .f4'PC' 


I certify that the above bill is correct and just and that payment therefo.r has 
not been ec ived. 
Date - il7/61	 Payee Shasta__t4tnerals _&___Chemical_CO. 


PT441JA1e_dflt


Pursuant to authority vested in me, I certify 
that this account is correct and proper for payment 
i,amount of•


(,;ffj 


ignature
(Authorized Certifying Officer) 


,J	 I	 I/I 
Dote	 9i'2._fjt.J 	 Vou. No. I_i'? 


(SEE OTHER SIDE) 


* When a voucher is signe 	 receipted in the name of a company or corporation the name of 
the person writing the company or corporate name, as well as the capacity in which he signs, 
must appear. For example: "John Doe Company, per John Smith, Secretary," or "Tress- 
urer," as thecade may be. 
A willfully false statement or representation to any deparn ant or agency of the United 


any matter within its Jurisdiction is a criminal offense. 	 (U.S. Code, Title 18, 
(INSTRUCTIONS ON REVERSE)







Date 


'Däte4'/ 


Certification by Government *sentative 


I certify that to the best of my knowledge and belief the contractor submitting this voucher is operating an exploration 
project in accordance with the tenus of Contract No.


OPERATOR'S MONTHLY REPORT 


The Operator, under an Office of Minerals Explor-
ation contract, is required to report monthly t the 
Government. The report consists of three parts. 


FIRST, the Operator's Monthly Voucher on MME 
Form 60 'listing the project costs incurred arid claimed, 
by the Operator is the voucher basis for payment of 
the Government's share of the cost. 


SECOND, the Operator's Progress Report on MME 
Form 61 is a statistical report of the units and cost of 
of work performed under, the contract.


THIRD, the Operator's Narrative Report is a'con-
cise description of the work performed, results accom-
plished, an1 any unusual situations encountered, 
illustrated and supported by engineering-geological 
map's r sktches, rill-hô1e logs, assay reports, etc., 
as pertinent. 


The Operator submits the original and four copies 
of each of the three sections of this report to the OME 
regional Executive Officer at the end of each month 
during the life of the contract. 


PREPARATION OF OPERATOR'S MONTHLY VOUCHER, MME FORM 60 


After all applicable spaces are filled in, the 
Operator or 'his agent must sign the certification in the 
lower left corner. ' Categories (2) through (7) apply to 
"Actual Cost" contracts qniy. 


Under "Fixed' Unit Costs" and Category (1) 
report, (a) the total fixed unit costs of work performed 
under contract provisions for contribution by the Gov-
ernment on a basis of "fixed unit costs"; and (b) the 
claimed costs of work performed on a unit-price basis 
by independent contractors. 


Under Category (2) include the claimed costs of 
all payrolled and invoiced supervisory, technical, and 
labor personnel, except the costs for services applica-
ble to Categories (5) and (6). 


Under Category (3) include the claimed costs of 
all project materials and supplies other than those 
used for work under Categories (5) and (6). 


Under Category. (4) report claimed rentals on 
equipment belonging to a third party, claimed payments 
or obligations for payments on the Operator's purchase 
of equipment, and claimed depreciation for the use Of 
Operator-owned equipment. 


Under Categories (5) and (6) include all 'claimed 
costs of labor; supervision,, technical services, oper-
ating materials and supplies, and all other items used 
in (5) the initial rehabilitation and repairs of ,existing; 
buildings, fixtures, installations (exclusive of mine 
workings), and operating equipment; and (6) the instal-
lation or construction of new buildings, fixtures, and 
fixed 'improvements (exclusive of mine workings). , Do 
not report these costs under Categories (2), (3), (4), 
and (7).	 -


Under Category (7) include all miscellaneous 
claimed costs such as repairs (other than initial) and 
mantenanee of equipment, sampling and analysis, 
traveI, 'dónmunication, accounting, office • expenses, 
and the Operator's share of payroll taxes and insurance. 


Except for amounts claimed under "fixed unit 
costs" provisions of the' contract, all costs claimed 
in this voucher must be supported by documentary 
evidence consisting of (a) certified copies or tran-
scripts of payrolls which list each employee, wage 
rate, period of employment, gross earnings, itemized' 
deductions, and net earnings; (b) original or certified 
copies of invoices, statements of' accounts, or purchase 
orders which indicate items of materials or services, 
quantities, unit prices, total charges, and payment 
terms; and (c) certified memoranda of the Operator for 
such items as depreciation of Operator-owned equipment, 
unemployment taxes, and employee's liability insurance. 
The certification may be stated thus, "Certified True 
Copy (or Transcript)", followed by the signature of the 
Operator orhis ageift - 'One copy of each document 
should accompany the original of this vucher. 


The requirement for submitting documentary evi-
dence àf claimed costs may be waived by the OME 
regional Executive Officer if he determines that it is 
impracticable for an Operator to submit this m'terial. 
In any case-of waiver of this requirement an "on-site" 
audit. by an. OME auditor is mandatOry prior to payment 
of the final Operator's Monthly Voucher. 


INT.DUP. ,D.C.59-







MMEFOM1	
S 	 __INITED STATES 


SEPT.	
DEPA	 ENt OF ' THE INTERIOR 


OFFICE OF MINERALS EXPLORATION 


OPERATOR'S PROGRESS REPORT 	 For Month of Luwt, i%1:	 Docket No. ____________ 


Operator ' s Name_S	 ,chi	 Contract No. 14-23-090—. i3 


OPERATION UNITS


FOR OPERATOR'S USE FOR GOVERNMENT USE 


UNITS 
THIS 


MONTH


UNITS TO 
DATE


COSTS TO 
DATE


APPROVED 
UNITS THIS 


MONTH


APPROVED 
UNITS TO 
DATE


APPROVED 
COSTS TO 
DATE 


Drifting .................................. 


Crosscutting .......................... 


Raising ................................... 


Shafts .................................... 


Winzes	 .................................. 


Other Underground	 . 


DrIllIng Core-DIamond	 1,723	 ,O6? 
Rotary ............. 


Drilling, Non-core-Diamond.... 


Rotary ......._______ ________ _______________ 


Cht.rn..........._____ ______ ___________ 


Percussion 


Miscellaneous ........................ 
.i.xe&.unit..costa	 2,!123	 5,'$7 
RoadsandTrails ....................._____	 ______	 100 


Stripping ................................. 


Trenching	 .............................. 


Test Pitting	 ........................... 


Other Surface Work ................ 


Initial	 Rehabilitation	 and	 Repairs	 .................................................... 


Rehabilitation of Mine	 Workings ........................................................ 


New	 Buildings,	 Fixtures,	 etc.	 .......................................................... 


Operating Equipment Purchases 	 ..............................


AnalyticalWork	 ................................................................................ 


TOTAL TO DATE (per MME.Form 60) 	 ..................................


2 


40,029.30


___________ _______________ ________________ _______________ 
___________ ________ ___________ ____________ 


2,2,15 
1,5000C 


175.OG 


REMARKS	 .	 . 


(Continue on back)	 .


REMARKS 


(Continue on back) 


The undersigned company, and the official executing this, certification on its 
behalf, hereby certify that the information contained in this report is correct and 
complete to the best of their knowledge and belief, 


Date	 9f7/61	 Operator bLa rxt	 i'9 &	 *n1c1 1( 


Pe /T itle 


A willfu1l	 false statement or representation to any department or agency of the United States 
as to any matter within its Jurisdiction is a criminal offense. (U.S. Code, Title 18, Sec. 1001.)


I certify that the information above is 
complete and accurate to the best of my know-
ledge and belief 


______________________ 


T itIfr7f
Repr	 nt	 ive 


Date _______________________________________


(INsTRucTIONs ON REVERSE) 







REMARKS (Cont.)


INSTRUCTIONS FOR FREPARING OPERATOR'S PROGRESSR:EPORT, 
MMEFORM61	 . 


This report ist.he s,ecçnd of the three parts of the Opera-
• -	 tor's Monthly Report. Submit the original. nd four copies. 


The cost for each operation should be the total of all 
claimed costs attributable to that type of work with two excep-
tions, namely—operating equipment purchased and analytical 
work which are stated separately. For example, drifting costs 
should be the total of all costs chargeable to drifting including 
supervision, technical services, timbering (if any), etc. Similarly, 
drilling costs should include the cost of cementing, reaming, 
core boxes, etc. This procedure of distribution holds whether 
the contract was written on an actual cost or a unit cost basis, 
or some combination of the two. Distribute the cost of such 
general items as supervision, equipment rented, etc. according 
to relative footages or on some other conventional basis.. The item . 	 .- . 
tIni t ia1 Rehabilitation and Repairs" covers all rehabilitation 
and/or repairs ot1er than. the rehabilitation of mine workings. 


The item titled "Drilling, Non-cole Pércusion" includes 
all drilling performed with wagon, jack-hammer, stoper and mount-
ed drills. The several items labelled "Other" are provided to 
take care of . particular exploration operations no .t specified on	 : 
this form.	 - 


INT.DUP. ,D.C.9- 1.-V7







S	 S	 .. S 
UNITED STATES


DEPARTI€NT OF THE INTERIOR 
Office of the Secretary 


Accounting Unit 
• Washington 


:ADMflISTRT5Usp sIoN STATEME 
Sbset*Minerale&Chs*tcat 


• 8 $o.fli Street 
Name and Address of Payee: Salt LCI Cttv 1 itah. 


rop' 


O M, ( 
RECEVU	 as ii 
DATE 


Compax ______ ________


Amount Claimed.	 Differences (Explained Below) 	 Amount Approved 


	


123.12 *	 Ø3S	 6,981.96 


Bu Voucher No.	 Payeets Invoice No. 	 .	 Period: 


	


Contract o. 2W	 August 1961 ________________________________ __________________________________________________ 
1 EXPLANATION 


Allowed tbrigh August 1961, 


Bu11doztg 100 hra. eis.00	 •ijoà.00 


•	 Drilling 5,06?ft. ??.9O (maxtaum)	 39,1I.18. 


icidente1 AUavanee %,06? t•	 . 


Core boxes 1fl00	 .	 . 175.00 
ULJ 


•	 1i3,W9.93 


elnyojo, subsitted for August 196t for 1123 .tet of drilling It*ZYtqZcosts 
W$ l3,1ç$.$8. This it*a is sa totual cost basis (not to exceed $7.90) the 


you paid is at] that c be allowed.	 • 


	


Any reclaim for items deducted	 Süspension'made by:-. 
must be supported by the original of 
this statement and submitted to the	 • • :. •	 • 
office shown above,	 ••	 •	 •	 ••	 •


Opal A, 


Assistant Chief, Accounting Unit 


•	 ••	 •	 Title	 •	 ••. 


•	
.	 7165 
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SHASTA ineraIs & Chemkal rCOANYT 'I ' 
612 DOOLY BUILDftI 	 '	 f	 r\ \\ 


	


///	 ,	 I	 C-
SALT LAKE CITY 1 UTAH k 	 J	 / 


	


\f/	 /	 /	 c 
8eptembz' 1&, 1961	 ) i	


\ _ C 


- 


Mi'. Glenn G. Gentry	 \
Acting Pield Officer, OME 
Region II.	 f	 "• 
555 Battery Street 
San Francisco 11, California


Re: Docket No. OME.6078 (Copper.Zinc) 
$haats Minerals & Chemical Company 
Balakisia Mine 
$hasta County, California 
Contract No. Idm-E2113 


Dear Mr. Gentry: 


In reply to your letter of Sept. 13, 1961, we are enc1osing the corrected 
MMB 60 and 61 forms for the month of August 1961. We are sorry for these 
mistakes and will try and prevent this in the future. 


In regard to the two items on the Boyles Bros. invoice for the month of 
August, drill holes No. KC3 and AS-il, the following information has 
been furnished us: 


Hole KC-3, footage of 112 ft., was drilled by NI size, which coat is 
$8.30 p.r ft. When a change is sads to BX, the cost per ft. decreases 
to $7.90, therefore, their figure of $8.30 for a total. of $929.60 
is correct. 


Inthe case 'of 'AS-Il, footage 185, which was'froa adepth o 200 ft. to. 
385 ft.; this was also NX size drilling, which cost increases from 
$8.30 to $8.70 in excess of 200 ft. This explains the additional 40 
per ft., therefore, their charge of $1,609.50 for the total of 189 ft. 
is correct. 


I hope these corrections and this additional information will be suffic-
ient for your needs. If not, please let us know. 


Sincerely yours, 


SHASTA MINERALS & CHEMICAL CO. 


K. I. Stoker 
-	 -	 President 


r rEflClS.	 -- \\ 
1'	 ,	


/	 \ \\ 


-	 -'	 ---	 -	
T,	 ' 	 ,	 ''	 '	 ' 	 ' 


•	
' 	 "'	 ''	 ' 	 ' 	 ' 	 ' 	 ' 	 '







.	 ,	 ,	 .	 .'	 -	 .	 .	 .	 :	 ••	 .	 . 
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SHA1	 ifleris & Chemical CO PMIY /	
I	 //	 t	 (	 \	 \ ' -,	 /! /612 000LY BUILDING	 \ 


S'ALT LAKE CITY 1 JJTAHL 


September 11,' 1961 


Mr. Glenn G, Gentry 
Acting Field Oj'fioer, 0MB 
Region U 
555 Battery Street 
Sen Francisco 11, California 


Re: Docket No. OME-6078 (Copper-Zinc) 
Shasta Mineral* Et Chesti*l Company 
BalakiaZa Mine 
Shasta County, California 
Contract No. Idm-E2113 


Dear Mi'. Ge[1t172 


During the month of August 1961, diamond drilling proceeded according 
to schedule in Azea II and Area III. 


AS ..11 was completed to a depth of 553 feet on August 22, 1961. o 
*assive sulfides were encountered. A$-12 was started August 23, 1961, 
and bad reached a depth of 140 feet at the end of the lat shift on 
August 31, 1961. 


KC-1 was completed to a depth of 712 feet on August 3, 1961. KC-2 
was started at location XII .4 on August 4, 1961, and was co*pleted to 
a depth of 625 feet on August 25, 1961. No massive aulfidee were 
encountered in either of the holes. KC-3 was started at location 
111-10 on August 25, 1961,, and had reached a depth at 417 feet at the 
end of the last shift on August 31., 1961. 


Enclosed are sketch maps showing diamond drill hole location, in both 
the Angle station Area and the King Copper Area. Boylea Bros. state-
ment for the month of August and tabular summations of drilling done to 


	


date are also enclosed. 	 •'. ''	 ' 


Very truly yours, 


• '. SHASTA 'MINERALS CHEMICAl 'C. 


	


-	 President	 ..' •. '-


EnL1S.
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Cbind
Tot1 


3,344 


August	 II	 ASU 553 
AS12 


	


III	 KC1	 712 
K2	 625 
KC3


433) 
140) 
108) 
625) 
417)


1,723
	


5,067 
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459 .000 N + 


0 


a
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ROGR S	 P 
Pth4G GOP 


$KSTA GOUNY, GALUOR1IA 


© DI0HO DIL. HOLES C01PLCTE 
o DIAt30ND	 HOLES IN P0C9B 


HO L S 


OCALE-TET 
0	 I 100	 200 j_500	 4000


2 


SI-I


I
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Auguat XC1	 8/3/61	 6	 108	 712 


T2 8/4/61	 8/25/61	 32	 625	 625 


KC .3 8/25/61	 11
1150	 1754
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V
DRILL HOLE 9, O	 C0TRACT 


0 D1AO4D DRILL HOLES I! PROCESS 


f_.PROPC lED DRILL HOLES 


SCALE	 FEET	 _________________ 


0	 100	 200	 0O	 400	 500 


ftffc===-


_____







.


MGLE STATION ARFJ 


ockt No0 OE=6O78 Contr@t No 0 l4a323=O9C2W 
- 


PreviouS Drj11in= 1960 S'aa8ofl 


Month HO1Q D&t ta 


i


Drill Foote	 Do$h 
of Fo1


Poot 
for	 oth


S&3o ?otal 


_


120 120 120 2,740 
July AS11 7/28/61 4 


August AS=11
8/23/61


8/22/61 25 433	 553 
12. 693 3433 AS12 573







.


SEp2	 I' 
J	 / 


I,







- TERMS:	 . 


LOCATION:	 . 


HOLE NO FROM TO FOOTAGE RATE 


0


*2


ufr4 44004 •	
. •L34


4*M
1


•	 -	 -.	 -	 •-.-	 -	 -.-	 - 
••	 . 


1DIAMON1b CORE DRILLING	 !..)uv1E5 L)ras. 
DIA4OND DRILLING EQUIPMENT 	 .. 


=ON .TESTING	 .	 . DRILLING COMPANY 
QUARRYING	 .	 .•.	 .	 . 


TUNNEL DRIVING -	 .	 .	 CQNTRACTORS-ENGINEERS-GEOLOISTS 
MINE PLANT DESIGN	 General Offices and Plant 


1624 Pioneer Road	 P. 0. Box 58	 HUnter 7-7595 


SALT LAKE CITY 10, UTAH 


INVOICE N U M BER	 0* *2tb 
CONTRACT Ø4U	 2L 


BRANCH OFFICES
PHOENIX


RENO
SPOKANE
DENVER


SACRAMENTO
ST. LOUIS 


TOTAL 


404 .: 


$G4


•







ROM TO FOOTAGE RATE TOTAL


q,f. 
DIAMOND CORE DRILLING 
DIAMOND DRILLING EQUIPMENT 
GROUTING 
FOUNDATION TESTING 
MINING 
QUARRYING	 ........ 
SHAFT SINKING 
TUNNEL DRIVING 
MINE PLANT DESIGN 


AND FABRICATION 


INVOICE DATE:


ORDER NUMBER:


INVOICE NUMBER: 


CONTRACT


TERMS:


LOCATION: 


HOLE NO. 


.


	


,-1j3uvie5 13ra5.-\	 BRANCH OFFICES 


	


DRILLING COMPANY).	 •	 .	 .
DENVER


SACRAMENTO . 


	


CONTRACTORS-ENGINEERS-GEOLOGISTS	 ST. LOUIS 


General Offices and Plant	 . 


1624 Pioneer Road	 P. 0. Box 58	 . HUnter 7-7595	 -	 . . 


SALT LAKE CITY 10, UTAH . 	 . 











COMPLETE	 D 
PARTIAL 


FINAL	 El 
PROGRESS	 El 
ADVANCE 


t Approved for _______________	 $ _____________ 
By


Title 


Standard Form No. 1034
7 GAO 5030
1034-10 7 


U. S.	 riiwit1


PUBLIC V UCHR FOR PURCHASES AND	 D.O.VOUNO _____ 


SERV	 OTHER THAN PERSONAL 
Use continuation sheet(s) if necessary	 . VOU. NO. __________ 


o
	


PAID BY 
(Deportment, bureau, or establishment) 	 -	 - 


OFFICIAL FILE CC 'V 


	


(Give place and date) 	 0. M. E 


	


__________________ Discount Terms	 RECEIVED SEP i	 961 


___________	 Cbtd4 Co	 DATE I1ALS LA..IUE 


__________ _________________________	


--	


V 


Contract No.	 Dote	 Req. No. 


Shipped from	 to	 Weight	 ______ ____________ _________ 


ARTICLES OR SERVICES 
No. and Date of Date of Delivery (Enter description, item number of contract or I 


Order	 or Service	 schedule, and other information deemed n 


Itj	 * *ttaehe4 


Reg.. fl


'TOTAL 


PAYMENT;	
(PAYEE MUST NOT USE THIS SPACE) 


-	 :	 ..	 I DIFFERENCES 


Amount verified; correct for 


(Signature or initials)_._._ 


Pursuant to authority vested.in me, I certify that 
_________________	 _______________	 this voucher is correct and proper for payment. 


D.AS. 
(Authorized Certifying Officer)	 ',.	 (0, te( 


Exchange rate __________________ 1.00 


THE REVERSE OF THIS FORM MUST BE EXECUTED WHEN PURCHASES ARE MADE OR SERVICES SECURED WITHOUT WRITTEN AGREEMENT IN ANY FORM 


ACCOUNTING CLASSIFICATION (Appropriation Symbol must be shown; other classification optional) 


$ois •()	 2,961.0.	 * 


Check No. ______________________________________________ on Treasurer of the United States 


•	 Check No.	 -	 on___________________________________________________ Paid by	 (Name of Bank) 


Cash, $	 , on	 , 1 9 ______ Payee ___________________________________________ 


• When used in foreign countries, insert name of currency of country in which used. 


t If the ability to certify and authority to approve ore combined in one person, one signature only is nec- 	 er ________________________________________________________________ 


emory; otherwise the approving officer will sign on the line below "Approved for $ 	 ", and 
over his official title. 	 .	 Title	 . 


Voucher prepared at 


Payee ' s Account No. 


TO_hat* 
826 
4t La* Cl 


lAddressl


__-.--1 4o	 —hryjr-1 uc'd. 


______	 Govt. B/ No. 


	


UNIT PRICE	 I	 AMOUNT 
L1pn$v1	 ...#i, 


L
Cost	 Per	 *


2,S1.00 







METHOD OF OR ABSENCE OF ADVERTISING. 


METHOD OF ADVERTISING 


1. Advertising in newspapers 	 Yes	 No 0. 
2. (a) Advertising by circular letters sent to	 .-----------------dealers. 


(b) And by notices posted in public places 	 Yes 0	 No LI. 
(If notices were not posted in addition to advertising by circular letters sent to dealers, explanation of such omission must be 


• made below.)


	


ABSENCE OF ADVERTISING 	 T . 


3 Without advertising under an exigency of the service which existed prior to the order and would not admit of the delay incident to 
advertising. 


.4. Without advertising in accbrdancewith----------------------------------------------------.2L. -------------------------------------------------------------------


I V \_, 


5 Without advertising it being impracticable to secure competition because of 


(Here state in detail the nature of the exigency or circumstances under which the securing of competition was impracticable under 3 and 4) 


NOTE—The aboye,..fom . Th4ethod of or Absence of Advertising" is to be used when purchases are. made or services secured under 
proper authority withoutwrittén agreement in anyform. In case of a written agreement (formal contract,.proposal, and acceptance, or 
less formal agreement) Standard Form No. 1036 should be used for abstracting the method of or absenc& of adveriising and award of con-
tract. (See .7 GAO 450Q.anc 5000.)	 .	 •	 ; 


* U.S. GOVERNMENT PRINTING OFFICE: 1959 0-513814 


•	 .







	


.'	 S 


	


UNITED STATES	 V 	 V 


V 	 PATNENT OF THE INTERIOR 
Office of the Secretary	


V. 


V 	


: 	 Accounting Unit	 V 	


•V	


V 	


V 


V 	


V 	 Washington	
V V


	
V 	


V 


ADMINISTRATIVE SUSPENSION STATEMENT 


Name and Address of Payee:


	


	 tM Lt*I4s h*MC*1 OO*7
826 o. Main strast 


________________	 tL*Gtt1,Ut*b	 V 


Amount Claimed:	 Differences (Explained Below) 	 Amdunt Approved 
V 	


V 	 V 	


V 


t. vvt, J 2,967.00 


No.	 Payee's Invoice No. 	 Period 


ma	 Jij 196t 
V 	


EXPLANATION	
V 


ttied thr?4 M)t 1961t 


110 ira. 1$.O 


	


33W ft. fl.90 (ist*a)	 26,306.20* 


tzt LU nea • 33U ft. hIS 


con *es t, t.00	 - -	 v.00 
ii V


	 V 	


V 	 r-'-ErT. Elt	 - 


/1	 V 	 V 	 2P.Ie6.00	 V 


V 	


woiee subdtts4 f, 4 1961 f 72)e Lest f itU,n	 609 20	
V V V 


am es tSie ttae ti o s estiaat cost baste (aøt t e er6 ?J0) the w tt 


yo .


14 ti itt	


V	 V 


V	 Any reclaim for items deducted . Suspension made by: .	 V 
must be supported by the original of	


V V	 ..	 . .	 V 
V	 this statement and submitte4 to the 	 . (Sgd) Opa' A. Shelton	 : 


office shown above.	 _____________________________ 
Signature 


Lutstmt Chtf, MC*tt1ng cntt 


Title	 .	
V	


V VVV 


	


V	 7i165







DIAMOND CORE DRILLING VIES I3rijs.-.s. .
BRANCH OFFICES 


DIAMOND DR ILL.tIG J E Q UIPMENT . 
GROUTIN	 :	 .


.	 .. 
DRILLING COMPANY	 . .. .


PHOENIX	 •. 
RENO 


FOUNDATION TESTING 
MINING


- . 
.	 . .


SPOKANE 
DENVER 


•	 QUARRYING
.


I SACRAMENTO 


. CONTRACTORS-ENGINEERS-GEOLOGISTS 	 .• .	 ST	 LOUIS 
TIJNNEL DRIVING 
MINE PLANT DESIGN General Offices and Plant	 -, 


1624 Pioneer Road	 P. 0. Box 58	 HUnter 7-7595 


SALT LAKE CITY 10, UTAH 


INVOICE DATE 8/1/61 Sh*a*Minerala&CbemiealCo. ORDER NUMBER


828 South Msln $treet INVO ICE NUMBER 


CONTRACT j(-220 Salt Lake Cty Utab 
TERMS Net i0rox 


LOCATION Shasta Camty Cal*fouta 
HOLE NO. FROM TO


____________ 


EOOTAGE


_______ 


RATE


__________ 


.	 TOTAL 


KC4 44/ ' 0 30 30 4 50 ISLOO 
30 120 90 830 74!	 0 


DX 124 600 380 190 3,00200 
500 604 104 8 30 863.20 


Cement 90 2.30 207.00 
90 90 4.50 405.00 


NX 00 120 30 8 80 _______


$5,60L:20 


-	 -	 ........... 











-	 4J. 3-
MMEFORM6	 UNITED STATES 
SPr. 1959	


DEP	 TMENT OF THE INTERIOR 
OFFICE OF MINERALS EXPLORATION 	


Docket No.	 EuiiiEO78 
Contract No. 


14-23-090—	 :21]3 


OPERATOR 'S MONTHLY VOUCHER	 For Mnth of	 J1AT,_1961	 Contract Amount	 $ 


Gov t Participation % 5()_$A14,lO 
Operator's Name	 Shasta Minerals_ & _Chemical Company 	 Mineral(s)	 Cøp16rii.2iflC 


Address	 8265. _Main _Street, _Salt_Lake_City, _Utah 


COST CATEGORIES•


FOR OPERATOR'S USE FOR GOVERNMENT APPROVAL ONLY 


MONTHLY 
TOTAL


PREVIOUSLY 
REPORTED


TOTALS TO 
DATE


MONTHLY 
TOTAL


PREVIOUSLY 
REPORTED


TOTALS TO 
DATE 


Fixed Unit Costs and 


(1) Independent Contracts: 


Bulldozing................ .................
Drifting.	 .................................... 
Crosscutting	 ............................ 
Drilling 


• (2) Personal Services: 
Supervision & Technical	 .....' 


Outside Consultants	 ................


Labor'	 .......................................


(3) Operating Mat'l. & Supplies: 
Timber ......................


E xplosives	 ....................... 


Pipe......... 


R ail	 .........................................


.........................


(4) Operating Equipment: 
Rental .......................................


Purchase ...................................


Depreciation	 .............................
(5) Initial Rehab. & Repairs: 


Buildings, Fixtures, etc ........


Operating Equipment ...............


(6) New Buildings, Fixtures, etc. 
(7) Miscellaneous: 


R epairs to Equipment .............


Analytical Work........................


Payroll Taxes .........................
Employee's Liability Ins........
lized	 cost..s• 


................
	 .:::::::::


705.00 795.00 l,500aOO 7050 793c,o (,,^eoao 


5,719.60 20,698.00 26,417.60 _____ 2,19€?ao 2 _ 9f,o 


____________ _________________ ___________________ 


____________ _________________ ___________________


____________ _________________ 


-


____________________ 


____________ ________________ __________________


____________ 


____________ ________________


___________ ________________ ___________________ 


____________ _________________


__________________ 


___________________


___________ ________________ ___________________ 


____________ ________________


____________ _________________ ____________________ 


____________ ________________


__________________ 


__________________


____________ ________________ ___________________ 


______ 175.00, 175.00
___________ ________________ 


/7c.
___________________ 


/7So0 _____ 


_____________ __________________ ___________________ 


_____________ __________________


_____________ _________________ _____________________ 


_____________ __________________


___________________ 


___________________


_____________ _________________ _____________________ 


____________ _________________ __________________


_____________ 


____________


__________________ _____________________ 


_____________ __________________ _______________


_________________ ____________________ 


____________


_____________ __________________ _____________________ 


____________


_________________ 


_________________


__________________ 


__________________


____________ 


____________


_________________ 


_________________


____________________ 


____________________ 


_____________ __________________ ___________________ _____________ __________________ _____________________ 


____________


-


_________________ __________________ ____________ _________________ ____________________ 
325.80 1,179.00 1,504.80 oa ______ 


6750.40 22,847.00 29,597.40- io.00 , F c'7.' f.f7. 00 
I certify that the above bill is correct and just and that payment therefor has 


not been r ,c& ed.	 .	 ' 


Date ____________ * pay,haeta. Minerals_&Chemical-Co.


'	 Pursuant to authority vested in me, I certify 
that this account is correct and proper for payment 
in the amount,of:


Per	 _Piesidnt, . 


receipted in the name of a company or corporation, the name of * When a voucher is a 
the person writing the company or corporate name, as well as the capacity in which he signs, 
must appear, For example: John Doe Company, per John Smith, Secretary,, or Treas-	 Signature' 
urer," as thecade may be.	 (Authorized Certifying Officer) 


'A willfully false statement or representation to any departmant or agency of the United	 (f23/f	 Vou. No. States as to any matter within Its Jurisdiction is a criminal offense. (U.S. Code, Title 18, 	 Date _________________	 _____________ Sec. 1001.)
(INsTRuCTIoNs ON REVERSE)	 (SEE OTHER SIDE) 







.,..	 .	 .	 : 


' -	
4	 I 


Certification by Government RWesentot,ve 


I certify that to the best ofiny knowledge arid belief the contractor submitting this voucher is operating an exploration 
project in accordance with the terms ofContract No. .//Y 


T tIATb49 /1Y9Ø2	 . Date $Jfy(t. :	 .	 • 
Approv( byOME Exe'uti4 Officer oj4Iternate	 />'E	 ,i'f7''i72t 
Signature	 TrtIe, )W . Da?te 4W/ I	 ,	 / , 


.	 -	 OPERATOR'S MONTHLY. REPORT	 •	 .	 .	 .	 .	 .	 . 


The Operator, under an Office of Minerals Explor- THIRD, the Operator's Narrative. Report is acon-
ation	 contract,	 is	 required to	 report	 monthly	 to the cise decription of th	 work performed, results accom 
Government.	 The report consists of three parts. pushed,	 and	 any	 unusual	 situations encountered, 


FIRST, the Operator's Monthly Voucher on MME illustrated	 and	 supported	 by	 engineering-geological 
Form 60 listing the project costs incurred and claméd maps orsketçhes, dri,ll hoJe logs, assay reports, etc 
by the Operator is the voucher basis for payment of as	 pertinent. 
the Government's share of the cost.


. 
The Operator submits the original and four copies 


SECOND, the Operator's Progress Report on MME of each of the three sections of this report to the .OME 
Form 61 is a statistical report of the units and cost of . regional	 Executive Officer at the end of each month 
of work performed under the contract, during the life of the contract. 


PREPARATION OF OPERATOR'S MONTHLY VOUCHER, MME FORM 60 


After	 all	 applicable	 spaces	 are	 filled	 in,	 the... Under	 Category	 (7)	 include	 all	 miscellaneous 
Operator or his agent must sign the certification in the claimed casts such as repairs (other than initial) and 
lower left corner	 Categories (2) through (7) apply to- maintenance	 of	 equipment	 sampling	 and	 analysis, 
"Actual Cost" contracts o,nly.	 . travel,	 communication,	 accounting,	 office expenses, 


Under	 "Fixed Unit	 Costs"	 and Category (1) and the Operator's share of payroll taxes and insurance. 
report, (a) the total fixed unit costs of work performed .	 Except	 for	 amounts	 claimed	 under "fixed unit 
under contract provisions for contribution by the Gov- costs"	 provisions of the contract, 	 all costs claimed 
ernment on a basis of "fixed unit costs"; and (b) the in	 this	 voucher • must	 be	 supported by	 documentary 
claimed costs of work performed on a unit-price basis evidence	 consisting of:	 (a)	 certified copies or tran 
by independent contractors. 	 . scripts	 of payrolls	 which list each	 employee, wage 


Under Category (2) include the claimed costs of' rate,	 period of employment, gross earnings, itemized 
all payrolled and invoiced supervisory, technical, and deductions,	 and net earnings; (b) original or certified 
labor personnel, except the costs for services applica- copies of invoices, statements of accounts, or purchase 
ble to Categories (5) and (6). orders which indicate items of materials or services, 


Under Category (3) include the claimed costs of 	 ' quantities,	 unit	 prices,	 total	 charges,	 and payment 
all	 project	 materials	 and	 supplies other than those terms; and (c) certified memoranda of the Operator for 
used for work under Categories (5) and (6) such items as depreciation of OperatOr-owned equipment, 


Under	 Category	 (4)	 report	 claimed	 rentals on unemployment taxes, and employee's liability insurance. 
equipment belonging to a third party, claimed payments The certification may be stated thus, "Certified True 
or obligations for payments on the Operator's puchs Copy (orTranscript)" 	 followed by.th	 signature.ofthe 
of equipment, and claimed depreciation for the use of Operator or his agent.	 One copy of each document 
Operator-owned	 equipment should accompany the original of this voucher. 


Under Categories (5) and (6) include all clained Tje reuirement for	 ubmitting documentary evi 
costs of labor,	 supervision,	 technical servTes,oper- dence ofcl.aimed costs may. be waived by the OME 
ating materials and supplies,, and all other items used regional. Executive Officer if he determines that it is 
in (5) the initial rehabilitation and repairs of existing iimpracticable for an_Operator to submit this material 
buildings,	 fixtures,	 installations	 (exclusive	 of mine In any case of wOiver of this 'requirement On.."on-site" 
workings), and operating equipment; and (6) the instal- audit bar OME: auditor is mandatory prior to payment 
lation or construction of new buildings, fixtures, and of the final Operator's Monthly Voucher 
fixed improvements (exclusive of mine workings) 	 Do 
not	 repOrt these -costs under Categories (2), (3), (4), - 
and	 (7)


INT DUF	 D C 59-







UNITED STATES •	
DEPARTMENT OF THE INTERIOR 


OFFICE OF MINERALS EXPLORATION 


OPERATOR 'S PROGRESS REPORT	 For Month of JUlY 1961	 Docket No. ____________ 


Operator's Narn.e_Shasta Mtner1s & Chsinie1 'P7	 Contract No. 14-23-090—. 


OPERATION UNITS


FOR OPERATOR'S UE FOR GOVERNMENT USE 


UNITS 
THIS 


MONTH


UNITS TO 
A D TE


COSTS TO	
- 


D	 E AT


APPROVED 
UNITS THIS 


MONTH


APPROVED 
UNITS TO 
DATE


APPROVED 
COSTS TO 
DATE 


Drifting .................................. 
Crosscutting .......................... 
Raising .................................. 
Shafts ............................._______ ________ _______________ 
Winzes .................................. 
OtherUnderground ........._______ ________ _______________ 
Drilling, Core-Diamond ..........._____	 724	 3344: 


Rotary .............. 
Drilling, Non-core-Diamond.... 


Rotary ______	 ______________ 
Chisn..........._____ ______ ___________ 
Percussion 


Miscellaneous 	 ........................ 
Fixed unit costs	 ____	 724	 3344 


Roods and Trails ......................______ 	 4'L	 100 
Stripping ................................. 
Trenching	 .............................. 
Test Pitting	 .......................... 
OtherSurface Work ........_______ ________ ________________ 
Initial	 Rehabilitation	 and	 Repairs	 .................................................... 
Rehabilitation of Mine	 Workings ........................................................ 
New	 Buildings,	 Fixtures,	 etc ........................................................... 
Operating Equipment Purchases 	 gore . b . ..l.s. .
AnalyticalWork 	 ................................................................................ 


TOTAL TO DATE (per MMEForrn 60)	 ..................................


_______________ ________________ _______________ ___________ 


___________ _______________ ________________ 
26,417.60 


______________ __________ ______________ _______________ 
________ ___________ ____________ ___________ 


1,504.80 ______ _________ __________ 
1,500.00 _________ _____________ ______________ 


________________ ___________ _______________ 


175.00 _____________ 


REMARKS 


(Continue on back)


REMARKS 


(Continue on back) 


The undersigned company, and the official executing this.certification on its 
behalf, hereby certify that the information contained in this report is correct and 
complete to the best of their knowledge and belief. 


Dote	 /2I61	 o0hasta	 nera1s .& Chdoa1 


Per	 4itle	 P1!SsideTht 


A wiUfu1l	 false statement or representation to any department or agency of the United States 
as to any matter within its Jurisdiction is a criminal offense. (U.S. Code, Title 18, Sec. 1001.)


I certify that the information above is 
complete and accurate to the bestof my know-
ledge and belieL 


/	
// 


T tie,	 '-Ai'f 44;-•. 
<9'vernment	 jentative 


Date _______________________________________


(INSTRUCTIONS ON REVERSE) 







	


-. ..V	


V 


INSTRUCTIONS FORVPREPARING OPERATOR'S P-ROGRESREPORT, 
V	 MMEFORM61 


V


	


	 This report istFfe setônd of the three parts of V the Opera-





tor's Monthly Report. Submit V the original and four copies. 
The cost for each operation should be the total of all 


claimed costs attributable to that type of work with two excep- 	 V 


tions, namely—operating equipment purchased and analytical V 


work which are stated separately. For example, drifting costs 
should be the total of all costs chargeable to drifting including 
supervision, technical services, timbering (if any), etc. Similarly, 
drilling costs should include the cost of cementing, reaming, 
core boxes, etc. This procedure of distribution holds whether 
the contract was writtenon an actual cost or a unit cost basis, 


V V	 V 


or some combination f V the two. Distribute thVe cost of such	 V 


general items as supervision, equipment rented , . etc. according	 V V
	


V 


to relative footages or on some other conventional basis. The i tem V 	


V	 V


"Initial Rehabilitation and Repairs" covers all rehabilitation 
and br repairs otçr	 Va	 rehabilitation of.-Vmine-.syorkings. V	 7	 V' V	


V 


The item titled "Drilling, Non-core Percussion" includes V V 


V	
VV 


V all drilling performed with wagon, jack_hammer, stoper and mount- 	 V	


V	


V 


	


V 


V 


V èd drills. VThe several items labelled "Other" are provided to	
V •VVVV. 


taVke care of particular exploration V operations not specified on V V V -	 •V	
V 


this form.	
-	 V 


V	
V	


-	 V 


INT,DUP.,D.C.9_-l4.y7 V 	 V	
V







.	 . 


UNITED STATES 
DEPAFTIvIENT OF THE INTERIOR


Office of the Secretary 
Accounting Unit 


•	 Washington 


ADMINISTRATIVSTJSPENSION STATE€NT 


Name and Address of Payee: ShastA Fituerats & CbeitcaL Co. 
826 3, Main Street 
a1tLaeCity .UUh	 _______________ 


Mount Claimed:	 Differences (Explained Below)	 Mcunt Approved 


6,750.140	 6,015.14O	
,t70%°o 50% 359.50 


Bu, Voucher No.	 Payee l Invoice No.	 Period 


___________________	 Contract No, 2U3	 Ju3r i961 
EXPLANATION 


DieaUowd ?2h feet of drifling ant 1214 foot of inCideta1 sUowanee 


as uvotces	 eftt6d in Cne with inetruetione on the 


rsvers • 	 . .. 


Any reolaim for items deducted	 Suspension made by: 
must be supported by the original of . .. 
this statement and submitted to the	


) Qj 4 A S1ieic office shon above.	 _____________________________ 
Signature 


Assistant Chief, Accointtng ntt 
•	 .	 •	 •	 •,.	 •	 Title	 • 


	


•	 .	 •	 .	
•	 7165







SHASTA Minerals & Chemical COM \\ \	 i	 9.0 5 i?7ain.. 


SALT LAKECITYl, UTAH 


August 10, 1961 


Mr. Glenn G. Gentry 
ActngField Officer,.. OME	 . .. •..	 ... 
Region -II	 ..	 ....	 '.	 • 
555 Battery Street 
San Francisco. ii, california . - ..	 :


- 
OFFICIAL FILE copy 


)ANY 0. M.t-. 


AUG28;196i 
DATE,.	 -INiTLALS	 CQ-


-, _.a


-	 .-	 -	 -..	 .	 .
-i 


.1;"' I 
/


I 
L 


Re: Docket No. OME .6078 (Copper..Zinc) 
$haeta Mjnerala & Chemical Company 


- -	 -	 , -,	 -.	 -.	 . .	 Balakiala Mine -.	 .	 .	 , -	 -	 - . - 
Shasta County, California 
Contract No. IdniE 2113 


Dear Mr. Gentry' 


The drill holes in Area III will be known as the King Copper series 
and will be numbered consecutively in the order in which they are 
drilled. KCl was drilled at proposed location III..11. This hole 
was collared in July 12, 1961,'and 'had reached a. depth of '. 603.8: feet 
at the end of the last shift July 3]., 1961. No massive eulfide were 
encountered. 


A second drill has been moved into Area IT, and AS .11 of the Angle 
Station series was collared in July28, 1961. A81l was 120feet . 
deep at the end of the last shift July 31, 1961. The hole was still 
in capping purphyry at 120 feet. 


-Enelosed are sketch maps showing 'diamond drill hole. locatiOns in both,,-
the Angle Station Area and the King Copper. Area.' Also enclosed are	 . 
tabular summation of drilling done to date in-these two areas. 	 - 


Cost incurred in constructing the drill platforms and maintaining roads 
leading to the drf 11 platforms are included in 'this 'month.s report'. . 
Vouchers supporting 'the expenses are -enclosed. -. -' 	 .. ' ''	 .	 -	 - 


Very truly yours, 


SHASTA MINERALS CHEMICAL CO. 


K. 1. Stoker	 - 
President 


'7	 '	 -," 
Ends.	 ç 


-	 '	 _/t	 -	 C	 .-


T	 /1 11 


___	 i1 
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nth	 fra Ho1	 D3pth onipy	 Cabin	 Cbind 
portd ___ __ __	 Aceow%t Accot MnJ To	 Total 


July	 II	 A='ll	 l) 
iii	 KC1	 604)	 724	 3344







S.	 S


1 ______ 


\ __/CJ 
/ _____-


YAP3 


pp7.QOQ ________________ ________________ ______	 ______	 ________________ ________________ ________________ 


AS-2 


+


SHASTA COUNTY, CAU OWIA 


- KILL 414 I © OIAMI D DRILL KOLE$ oea	 COD3TAcT 
/ o D1OdD DRILL HOLZS I PQOC98 
/ —f-.eoo1so DRILL MOL$ 


/1 ________________ ________________ ________________ 9CAL	 FT ________________
-Th----


________________ 


0	 100 200	 OO_— 400	 UCO 


/_ 


_._±_____


____ 


______________•rP 







S	 . 


Month	 Hole Data	 nate	 Drill Footae DQpth	 Footag®	 Tottl 
ported	 Started Finih	 Shift8	 of Holo for Month 1ba1 	 ____ 


AREA II


120	 120	 120 July	 A&ll 7/28/61	
2D 740
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PROGRS P
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I	 IPIG COPPER AREA 


SHSSTA COUNjYGALIFORfSh 


© DIAt1Q4D DRILL NOLCS COMPLCTEdI 


	


______________	 ODIA00 DRI.L HOLES I3 PR0CSS 


-	 + PROPOSED DRILL HOLES	 - _______________ 


SCALE -FE(T 


0	 100	 200	 O0	 400	 500 ______







.	 . 


KING COPPER AREA 


Docket No 0 E6078 Contract No, l423O9O21i3 
Period Con encirLgu1.yj. 0 1.61	 - 


Month	 Hole Date	 Date	 Drill Footage Depth Footage	 Season	 Total 
Reported No,	 Started Finished Shifts	 ported of Hole for Month	 otal_	 _____ 


AREA III 


July	 CCm'l 7/12/61	 604	 604	 604	 604
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MME'ORM6O 
SEPT.1959


-	 UNITED STATES 
DE	 TMENT OF TIlE INTERIOR 


OFFICE OF MINERALS EXPLORATION Pocket No. 	 ___________________ 
Contract No. 


OPERATOR 'S MONTHLY VOUCHER	 For Month of _______________
14-23-090—


Contract Amount	 $ 
J!	 1961 Gov't. Participation 


Operator's Name _______________________________________________________ Mineral(s)	 1*14 010 
Address_	 4*YLI & CbQLC$1 Coasn7 


O6	 it	 ci 
FOR OPRATOR S USE


i-.,
0	 GOVERNMENT APPROVAL ONLY 


COST CATEGORIES MONTHLY PREVIOUSLY TOTALS TO	 . MONTHLY


________ 


PREVIOUSLY


__________ 


TOTALS TO 
TOTAL REPORTED DATE TOTAL REPORTED DATE 


Fixed Unit Costs and 
(1) Independent Contracts: .


____________ 
__________


.79.00 _______ __________ 
________ 


Crosscutting ...........................
__________ __________ _______ _________ Drilling....................' ___________ _______ 


(2) Personal Services: . 
Supervision& Technical 	 .......____________ _________________ ___________________ ____________________ 


____________ _________________ ___________________


____________ _________________


____________________ 
____________ _________________ ___________________


____________ _________________ Outsid e Consultants	 ...............
-	 Labor	 ........................ ____________________ 


. .
____________ 


.


_________________ 


.	 ..	 . (3) Operating Mat'l. & Supplies:
____________ ________________ __________________ ____________ ________________ ___________________Timber	 .....................................


Explosives ...............................-
Pipe ......... ........-
Rail .......................................... 	 - 


Con 


(4)Operating Equipment: 
Rental ...................................... 
Purchase ...................................-
Depreciation .............................-


(5)Initial Rehab. & Repairs: 
Buildings, Fixtures, etc.........-
Operating Equipment ...............-


(6)New Buildings, Fixtures, etc. 	 - 
(7)Miscellaneous: 


Repairs to Equipment ............ 
Analytical Work ...................... 
Payroll Taxes ..........................-
Employee's Liability Ins.......


- 


TOTALS ............


1
	


1


iI= 
I._ - 


I certify that the above bill is correct 	 Pursuant to authority vested in me, I certify 
not been received, 	 that this account is correct and proper for payment 
Datey/p/	 * Pci	 .	 in the amount of: 


Per	 Itle	 .	 $ 
* When a voucher is signed or receipted in the name of a company or corporation, the name of the person writing the company or corporate name, as well as the capacity In which he signa, 
must appear. For example: "John Doe Company, per John Smith, Secretary," or "Treas- 	 ignature urer," as the:cade may be. 	 .	 (Authorized Certifying Officer) 
A willfully false statement or representation to any department or agency of the United 


	


o any matter wIthin its Jurisdiction Is a criminal offense. (U.S. Code, Title 18, 	 Date _________________ Vou. No. _____________ 
(INSTRUCTIONS ON REVERSE)	 (SEE OTHER SIDE) 







Certification by Government Rsentative: 'f	 "." :.	 ".	 .,	 : 


I certify that to the best of my knowledge and belief the contractor submitting this voucher is operating an exploration 
project in accordance with the terms of Contract No. 	 //7 


Approv by OME Exetivbfficer or Alf,ate: .. Ti tle,4


	 Vd9Z2ç Dateh'/f /? /91/ 


Signature	 Title	 DaLT 


OPERATOR'S MONTHLY REPORT 


• The Operator, under an Office of Minerals Explor-
ation contract, is required to report monthly to the 
Government. The report consists of three parts. 


FIRST, the Operator's Monthly Voucher on MME 
Form 60 listing the project costs incurred and claimed 
by the Operator is the voucher basis for payment of 
the Government's share of the cost. 


SECOND, the Operator's Progress Report on MME 
Form 61 is a statistical report of the units and cost of 
of work performed under the contract.


THIRD, the Operator's Narrative Report is a con-
cise description of the work performed, results accom-
plished, - and any unusual situations encountered, 
illustrated and supported by engineering-geological 
maps or sketches, drill hole logs, assay reports,, etc., 
as pertinent. 


The Operator submits the original and four copies 
of each of the three sections of this report, to the OME 
regional Executive Officer at the end of each month 
during the life of the contract. 


PREPARATION OF OPERATOR'S MONTHLY VOUCHER, MME FORM 60 


After all applicable spaces are filled in, the 
Operator or his agent must sign the certification in the 
'lower left corner. Categories (2) through (7) apply to 
"Actual Cost" contracts o,nly. 


Under "Fixed' Unit Costs" and Category' (1) 
report, (a) the total fixed,•,, unit cOsts of work performed 
under contract provisions for cOntribution by the GovL 
ernment on a basis of "fixed unit costs"; and (b) the 
claimed costs of work performed' on a unit-price basis 
by independent contractors.,. 


Under Category (2) include 'the claimed' cOsts of 
all payrolled and invoiced supervisory, technical, and 
labor personnel, except the costs for services applica-
ble to Categories (5) and (6). 


Under. Category (3) include the claimed costs of 
all project materials and supplies other than those 
used for work under Categories (5) 'and (6). 


Under Category (4) report claimed rentals on 
equipment belonging to a third party, claimed payments 
or obligations for payments on the Operator's purchase 
of equipment, and claimed depreciation for the use of 
Operator-owned euipment. 


Under Categories (5) and (6) include all claimed 
costs of labor, . supervision, technical services, op,er-
ating materials .and supplies, and all other items used 
in (5)' the initial rehabilitation and repairsof existing 
buildings, fixtures, installations (exclusive of mine 
workings), and operating. equipment; and (6) the instal-
lation or construction of new buildings, fixtures, and 
fixed 'improvements (exclusive of mine , workings). Do 
not report these costs 'under Categories (2), (3), (4), 
and	 (7).	 .	 . :	 '


Under Category (7) include all miscellaneous 
claimed costs such as repairs (other than Initial) and 
maintenance of' equipment, . séiripling 'and analysis, 
travel, communication, accounting', office expenses, 
and the Operator's share of payroll taxes and insurance. 


Except for émounts claimed under "fixed unit 
costs" prOvisions of the contract, all costs claimed 
in this voucher must, be supported by documentary 
evidence consisting of: (a) certified copies or tran-
scripts of payrolls which list each employee, wage 
rate, period of employment, gross' earnings, itemized 
deductions, and net earnings; (b) original or certified 
copies of invoices, statements of accounts, or purchase 
o.rders which indicate items. of materials or services, 
quantities, unit' prices, total charges, and payment 
terms; and (c) certified memoranda of the Operator for 
such items as depreciation of Operator-owned equipment, 
unemployment taxes, and employee's liability insurance. 
The certification may be stated thus, "Certified True 
Copy (or Transcript)", followed by the signature of the 
Operator 'or his agent. One copy of each document 
should accompany the original of this voucher. 


The requirement for 'submitting documentary evi-
dence. oI claimed costs may be waived by the OME 
regional, Executive Officer' if he determines that,it is 
impracticable for an Operator to submit this material. 
In any case of waiver of this requirement an "on-site" 
audit by an OME auditor is mandatory prior to payment 
of the final' Operator's Monthly Voucher. 


INT.DUP.,D.'C,59-' 1S?2







MMEFRMSt	 ___NITED STATES 


DEPA ENT OF THE INTERIOR 
OFFICE OF MINERALS EXPLORATION 


OPERATOR 'S PROGRESS REPORT	 •For Month of _______________	 Docket No. ____________ 


Operator's Natnern	 i4	 Contract No. 14-23-090—_2U. 


FOR OPERATOR'S USE FOR GOVERNMENT USE 


UNITS 
THIS 


MONTH


UNITS TO 
DATE


COSTS TO 
DATE


APPROVED	 APPROVED 
UNITS THIS	 UNITS TO 


MONTH	 DATE


APPROVED 
COSTS TO 
DATE 


OPERATION UNITS 


Crosscutting ........................... 
Raising ...................................________ _______________ _______________ ___________ _______________ ________________ 


Drifting ....................................... 


Shafts .................................... 
Winzes ................................... 
Other Underground..................... 
Drul lung, Core-Diamond	 62O 


Rotary	 . 
Drilling, Non core Diamond r-'---- 


. 
..........•
	 . 


Percussion	 ______ _______	 .
.	 . 


'S 


______________


.01 FtC14	 F1L	 C 
°.M rr'ri -	 '


_________ 


p 


Eu ni,,, MU( 1 961 Miscellaneous
____	 - _________ _________ DATF 


rai s	 53 795 ___________ ________ 


Other Surface Work
________________


.
_________________ 


Rehabilitation of Mine	 Workings ......................................................... _______________ ________________ 


I	
. _______________ 


Initial	 Rehabilitation	 and	 Repairs	 ......................................................


New Buildings, Fixtures, etc .............................................................


-.----.-! 


TOTAL TO DATE (per MME.Form 60)	 ..................................._____________ ______________ 


REMARKS	 .	 . REMARKS 


(Continue on back)	 . (Continue on back) 


The undersigned company, and the official executing this. certification on its I certify that the information above is 
behalf, hezeby certify that the information contained inthis report is correct and complete and accurate to the best of my know-
complete to the best of their knowledge and belief. ledge and be1ie 


Dote	 '.	 Operator Zta	 .&	 —L'' 


Per	 -	 Title _______________ ________________ 
A willfully false statement or representation to any department or agency of the United States 
as to any matter within its jurisdiction is a criminal offense. (U.S. Code, Title 18, Sec. 1001.) Date	 ,.*_-/>' iJft







REMARKS (Cont.) 


•	
i: '.:.:••••• 


•	 INSTRUCTIONS FOR PREPARING OPERATOR'S PROGRESS REPORT, 
*	 ..MMEFORM61 


•


	


	 This report is the second of the three parts of the Opera-





tor's Monthly Report. Submit the original and four copies. 
The cost for each operation should be the total of all 


claimed costs attributable to that type of work with two excep-
tions, namely—operating equipment purchased and analytical 
work. which are stated separately. For example, drifting costs 
should be the total of all costs chargeable to drifting including 
supervision, technical services, timbering (if any), etc. Similarly, 
drilling costs should include the cost of cementing, reaming, 
core boxes, etc. This procedure of distribution holds whether 
the contract was written on an actual cost or a unit cost basis, 
or some combination of the two. Distribute the cost Of such 
general items as supervision, equipment rented, etc. according 
to relative foota'ges or on some other conventional basis. The item 
"Initial Rehabilitation and Repairs" covers all rehabilitation 
and/or repairs other than the rehabilitation of mine workings. 


The item titled "Drilling, Non-core Percussion" includes 
•	 all drilling performed with wagon, jack-hammer, stoper and mount-•	 •	


• ed drills. The several items labelled "Other" are provided to 
* take ca	 of particular exploration 'operations not specified on 	 •	 • 


his'form.


INT,DUP.,D.C.9._,6i.•y7
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OFFICIAL FILE CORI J 
0. M. E. 


RECEIVEC AUG 2 .19611. 
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June 2?	 .96) 


Mi Q K 0 L Stoei Preidnt 
Shasta Minerals & Chical Company 
1406 Walker Bank Duiliing 
5*.lt Lake CitY d Utah 


3	
(	 _ 


We ve rcoied bids from three of the five drilling companies 
to whom spciflc$tions	 sent0 Joy has informed tie that they will be tmable 
t.0	 bO heLcinerson is the only cne that ras 	 t yet reapond0 I 
believe that we houl the program started by a'arding the contract to or 


cn' the three c.nat	 ve	 itt: bid 


	


I mv ociparo the Lis j	 plying t.he rates subnLteta to 


drilling done In the 19&O ssason0 The rebults re: 


Nicholds and Thomp3on 


Eoyls ircthers	 iin0 


c.intock


760 per foot overall 


7o5 per fC tD overall 
55 psr foote cverail 


per foote verll 


tCh.3 anc .'1h.)m':3on bia tncudti time fr paciw a. 	 p'iUia c:3irig 
at 1l0OC pr hotir 0 where tue :t.rter two biuder 	 ncui this itex in 
their per foot c:sts 0 the xtr- ccst to be pnid to 	 nol and o= 


O!D f:r t.hi it	 rdht amount to an e.'ersge of 5O per foot0 


/2 McO.intock h	 a CiUS' to the effectS tiat they expect to et reibursei
for cath lost or left i4 tie hoie through normal drillin& operions 
at 5C: of actu.l cost0 Eoth the other b1tdra &rb tris jte0 


Any' of these c ' tpari	 ar-	 ,pete r.c. .rU ualified rtd no 
prob1e:s i1old arise if t' cont:c we'e 'rded to ny one of the.0 . ri 


that all oi the bids ar ve	 good0 


Nlrthole i particularly tht•r€eted in. the Jo because c! it'3 


'r'oxinity t' hi	 -esent. Job on t..h .tror. ' 	 ir'	 I'h Lob 
u1d he benfjted by his frequent visits0 I-towever it is likely that his 


crew would et o' to a 31ow st&rt	 Cau3e f i. he	 jc.'< o familiarity ..:i 
the istrict0 )ne or t bad ho1e.tn row	 rut tichoi in a tough 
spot o that e ioui.1 e fretirk;: 	 chn:	 in st' rf this o-1b 
tilty, I an i.reeeecI with th	 'tan ric1 his equt': 	 .n'.:	 '	 w...i
u1' -itn n1' aerforrnanc'







.:	 S 


	


2	 Eiriiling bide 


The Boyles E4rothers bid represents sincere efrort to keep 
this job0 I like the bitcoat provision as it permits us to see the 
actual. bt costs being	 eriETtCedO	 S you. know9 .i ave been ontirely 
satisfied 4th oylee r0thsrs q.nd their employees0 eceesary supervision 
is kept at a mini	 iith this cuany0	 e have alWays fcunc then 
extremely cooprative 9 re1tionships hive always been goode, 


The McClintock bi.i is empetitive utas it is the iiigheat 9 it 
does not warrant consideration at tnis time, 


I r oited.thit the contract be awarde to koy1ee Brothers 9 in 
spite of the fact that the Nichols bid may be soisthat lowerc This recommend 
ation is based On the closeneso of the bids and the background of experionce 
that Bo7lee have had in the district0 


If you e.ri the c'ntract to by1es I suggest that the item 
of bIt cost 9 as •Aetrmined by experience 9 be settled every 5)OU feet of 
drilliri 30 that gc)od nd bad holes are leveled off0 


If you award the contract to Nichols 9 you should ask him to 
inclucie 9 in his contract 9 prices for AJ( drillirg for the intervals 25O5OO 
and for O=25O You should also ask for prices on BK drilling for O25O feet0 


As time is urgent 9 I sugge8t that yo'.i telephone the contractor 
to whom you. award the bid so t€at they can et startsd0 I believe it would 
be a fine rest.re if you lao telephoned the other bidciers and thnkod then 
for their fine competitive bids0


lery tru.iy yours9 


.: J0 Walker
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:'Lsta inerals ...	 orricaJ. Co'xpan7 
1 o6 a1ker ank uildthr. 
5a]..t Lake City0 Utah 


OFFICIAL FILE COPY 
O.M.E. 


RECEIVED AUG	 2 1961 


DATE	 - INITIALS GOQE 


H— __


entleniar 


Followin:' i our roposl for driUTh i.r the est iazita CcppoZinc 
district .ear :od.dinr ('aitforni. dur±n the urreot drilling ea8on 0 per 
,'our reque9t for bid0 


10 ;obi1izatioi iUr sup of 
2	 1)rillin 


a	 verburden at 490 rer Ilnual fç 
.ire Ttho Drillin 


0 2.50° at %°75 


	


250°	 5000 at :'O0 


	


500	 7500 at $ 0)5 


	


750°	 10000 
C 0 3::,fr0 Line i)iUin 


500° at 630 


	


500°	 750° at 725 


	


7 .50 0 	 1000 0 at 750 
d 0


	


5000	 7508 at $725 
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- FORM 60	 UNITEb STATES 
1959	


DEP RTMENT OF THE INTERIOR 
OFFICE OF MINERALS EXPLORATION	 Docket No.	 ___________________ 


Contract No. 


14-23-090—
OPERATOR 'S MONTHLY -VOUCHER	 For Month of	 , 1961	 Contract Amount $ 


Gov't. Participation °' 
Operator's Name	 &h3t& iinoi'a1s & Che4wi-	 Mineral(s) 


Address	 11i06 1aiker Bank u4i4-


FOR OPERATOR'S USE	 FOR GOVERNMENT APPROVAL ONLY 


COST CATEGORIES	 MONTHLY	 PREVIOUSLY	 TOTALS TO	 MONTHLY	 PREVIOUSLY	 TOTALS TO 
TOTAL	 REPORTED	 DATE	 TOTAL	 REPORTED	 DATE 


Fixed Unit Costs and 


(1) Independent Contracts: 


Bulldozing .............. _____________ ._795	 795 
Drifting ....................................._____________ _________________ __________________ ____________ _________________ 
Crosscutting ............................._____________ __________________ ___________________ _____________ __________________ _____________________ 
Drilling .....................................Z,69a 


(2) PerSonal Services: 
Supervision & Technical ...... 


Outside Consultants ............. 
Labor	 ...................................... 


(3) Operating Mat'I. & Supplies: 
Timber	 .................................... 


Explosives. ............................. 
Pipe ................................... 
Rail ..................................... 
....................... 


(4) Operating Equipment: 


Rental ...................................... 
Purchase .................................. 


Depreciation ............................ 
(5) Initial Rehab. & Repairs: 


Buildings, Fixtures, etc....... 
Operating Equipment .............. 


(6) New Buildings, Fixtures, etc. 
(7) Miscellaneous: 


Repairs to Equipment ............ 
Analytical Work ...................... 


Payroll Taxes ........................ 
Employee's Liability Ins....... 


___


TOTALS ............


R 


I certify that the above bill is correct and just and that payment therefor has 
not been received.


* PaePu etp_ tnera1s_&	 _ 


Title 
* When a voucher isIed or receipted in the name of a company or corporation, the name of 
the person writing the company or corporate name, as well as the capacity in which he signs, 
must appear. For example: "John Doe Company-, per John Smith, Secretary," or "Tress. 


as the:cade may be. 
A willfully false statement or representation to any deparbnent or aqency of the United 
States as.to any matter within its jurisdiction is a criminal offense. (U.S. Code, Title 18, 
Sec. 1001.)


(INSTRUCTIONS ON REVERSE)


Pursuant to authority vested in me, I certify 
that this account is correct and proper for payment 
in the amount ofi - 


$ 


Signature.	
(Authorized Certifying Officer) 


Dote	 _____ Vou. No. ________ 
(SEE OTHER SIDE) 







Signature


•	 __________________ 


.....' Certification by Government Representative: 


• I certify that to the best ofrny knowledge and belief thecontrantor submitting this voucher is operating an exploration 
project in accordance with , the terms of Contract No. ._,'%"9 


Signatur	 Title______________ ate__________ 


OPERATOR'S MONTHLY REPORT 


The Operator, under an Office of Minerals Explor-
ation contract, is required to report monthly to the 
Government. The report consists of three parts. 


FIRST, the Operator's Monthly Voucher on MME 
Form 60 listing the, project costs incurred' and claimed 
by the Operator is the voucher basis for paymeiit of 
the Government's share of the cost. 


SECOND, the Operator's Progress Report on MME 
Form 61 is a statistical report of the units and cost of 
of work performed under' the contract.


THIRD, the Operator's Narrative 'Report is a:con. 
cise description of the work performed, results accom-
plished, , and any unusual situations - encountered, 
illustrated , and supported by engineering-geological 
maps or sketphes, drill hole logs, assay reports, etc., 
as pertinent. 


The Operator submits the original and,four copies 
of each of the three sections of this report to the OME 
regional Executive Officer at the end of each month 
during the life of the contract. 


PREPARATION OF OPERATOR'S MONTHLY VOUCHER, MME FORM 60 


• After all applicable spaces' are' filled' in, the 
Operator or his agent must sign 'the certification in the 
lower left corner. ' Categories (2) through (7) apply to 
"Actual Cost" contracts orily. 


'Under "Fixed' Unit Costs" and Category (1) 
report, (a) the total fixed unit costs of work performed 
under contract provisions for contribution by the Gov-
ernment on a basis of "fixed unit costs"; and (b) the 
claimed costs of work performed on a unit-price basis 
by independent contractors. , 


Under Category (2)' include 'the claimed costs of 
all payrolled and invoiced supervisory, technical, and 
labor personnel, except the costs for services applica-
ble to Categories (5) and (6). 


Under Category (3) include 'the 'cláimêd costs of 
all project materials and supplies other than those 
used for work under Categories (5) and (6). 	 ' 


Under Category (4) report claimed rentals on 
equipment belonging to a third party, claimed payments 
or obligations for payments on the Operator's purchase 
of equipment, and claimed depreciation for the use of 
Operator-owned equipment. 


Under Categories (5) and (6) include all claimed 
costs of labor, supervision, technical services, oper-
ating materials and supplies, and all other items'used 
in (5) the initial rehabilitation and repairs of existing 
buildings, fixtures, installations (exclusive of mine 
workings), and operating equipment; and (6) the instal-
lation or construction of new buildings, fixtures, and' 
fixed 'improvemenIs (exclusive of mine workings). Do 
not report these costs under Categories (2), (3), (4), 
and (7).	 ,


Under Category (7) 'include all miscellaneous 
claimed costs such as repairs (other than initial) and 
maintenance of equipment, sampling and analysis, 
travel, communication, accounting, office expenses, 
and the Operator's share of payroll taxes' and insurance. 


Except for amounts claimed under "fixed unit 
costs" provisions of the contract, all costs claimed 
in this voucher must be supported by docOmentary 
evidence consisting of: (a) certified copies or tran-
scripts of payrolls which' list each employee, wage 
ra'te, period of employment, gross earnings, itemized 
deductions, and net earnings; (b) original or certified 
copies of invoices, statements of accounts, or purchase 
o,rders' which indicate items of materials or services, 
quantities, unit prices, total charges, and payment 
terms; and (c) certified memoranda of the Operator for 
'such items as depreciation of Operator-owned equipment, 
unemployment taxes, and employee's liability insurance. 
The certification may be stated thus, "Certified True 
Copy (or Transcript)", followed by the signature of the 
Operator' or his agent. One copy of each document' 
should accompany the original of this voucher. 


The requirement for" submitting documentary evi-
dence of claimed costs may be waived, by the OME 
regional Executive Officer if he determines that it is 
impracticable for an Operator to submit this material. 
In any case of waiver of this requirement an "on-site" 
audit by an OME auditor is mandatory prior to payment 
of the final Operator's Monthly Voucher. 	 '' 


INT.DUF, ,D.C,59- 1S?9







F0RM6 I 
SEPT. 1959 - •	 UNITED STATES 


DEPA MENT OF THE INTERIOR
OFFICE OF MINERALS EXPLORATION 


May 
OPERATOR'S PROGRESS REPORT	 For Month of 


Shasta Minerals & ChüicaL Co 
Operator s Name


____	


Jr6O78 
________	 Docket No. __________________ 


Contract No. 14-23-090—. 


OPERATION UNITS


FOR OPERATOR'S USE FOR GOVERNMENT USE ______ 
UNITS 
THIS 


MONTH


UNITS TO 
DATE


COSTS TO 
DATE


APPROVED 
UNITS THIS 


MONTH


APPROVED 
UNITS TO 
DATE


APPROVED 
COSTS TO 


DATE 


Drifting .................................. 
Crosscutting ......................-	 ________ ________________ 
Raising ...................................________ _______________ 
Shafts ....................................._______ ________ _______________ 
Winzes ..................................._______ ________ ________________ 
OtherUnderground ...................______	 _______	 ______________ 
Drilling,' Core-Diamord ..........._____ _____	 26. 


Rotary ..............______	 _______	 ______________ 
Drilling, Non-core-Diamond.... 


Rotary....... .______ _______ ______________ 
Churn..........._____ _____ ___________ 
Percussion' ______ _______ ______________ 


Miscellaneous .........................______	 _______	 _______________ 
.___	 -	 2620 


Roads and Trails	 5.3 
Stripping .................................______ 	 _______	 _______________ 
Trenchrng 
Test Pitting 
Other Surface Work ...................______ 	 _______	 _______________ 
Initial	 Rehabilitation	 and	 Repairs	 .................................................... 
Rehabilitation of'Mine Workings .........................................................
New	 Buildings,	 Fixtures,	 etc.	 ............................................................ 
Operating Equipment Purchases 
AnalyticalWork	 ................................................................................ 


TOTAL TODATE (per MME.Form 60)	 ..................................


________________ ___________ _______________ _________________ 
_______________ _______________ ________________ 
_______________


___________ 
___________ _______________ ________________ 


_______________ _________________ 
______________ 


2O698
-_____ 


(FFJCIAL FILE 
______________


-


:pp 


0. M. E 


REC IVED
_________ ______________ - _____ 


DAT INITIALS ___________ 
______________


- 
- _____


- 
= ___________ - 


______________ - 
1,179


_____ = ___________ _________ 


795
______ ___ ____ 


_________ - _____ - ___________
_________ ______________ - _____ ___________ 


- 


______________
_____ 


I
= __________ 


'
________ 
_________ _____ -


.- - - . 


175. 


REMARKS 


(Continue on back)	 .


REMARKS 


(Continue on back) 


The undersigned company, and the official executing this.certification on its 
behalf, hereby certify that the information contained in this report is correct and 
complete to the best of their knowledge and belief.


Cbeica1 


A willfully false stateme	 representation to any de1artment or agency of the United States as to any matter within its Jurisdiction is a criminal o fense. (U.S. Code, Title 18, Sec. 1001.)


I certify that the info mation above is 
complete and accurate to the best of my know-
ledge and belieL 


_____ 


Date	 -
----- ---- --


(INsTRUcTIONs.oN REVERSE) 







REMARKS (Cont.)


INSTRUCTIONS FOR PREPARING OPERATOR'S PROGRESS 
MMEFORM61. 


This report is the second of the three parts of the Opera-
tor's 'Monthly Report. Submit the original and four copies. 


The cost for each operation should be the total of all 
claimed costs attributable to that type of work with two excep-
tions, namely—operating equipment purchased and analytical 
work which are stated separately. For example, drifting costs 
should, be the total of all costs chargeable to drifting including 
supervision, technical services, timbering (if any), etc. Similarly, 
drilling costs should include the cost of cementing, reaming, 
core boxes, etc. This procedure of distribution holds whether 


• the contract was written on an actual cost or a unit cost basis, 
-- or some combination of 'the two. Distribute 'the cost of such 


general items as supervision, equipment rented etc according 
to relative footages or on some bther conventional basis.' , The item - 
"Initial Reha bilitation and Repairs" covers all rehabilitation 
and /or rqpairs other than the rehabilitation of mi	 workings .' 	 .. 


'' Thé' item titled "Drilling, Non-core Percussion" includes 
all drilling performed with wagon, jack-hammer, stoper and mount-


- ed drills. The several items labelled "Other" are provided to 
"	 take care of particular exploration operations not specified on 	 ' 


this form.


INT,DUP.;D.C.59_ 1--V7
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' 2 i96L .. RECEtVED AUG__ 


DATE	 INITIALS 
.


S 


,.	


:	 '


c) 


Mr.. Glenn G.. Gentry _______ 
Acting Field Officer, OME 
Rsgion U 
555 Battery Street 
San Francisco 11, California


Re: Docket No, OMB-60 	 eL-flu ) 
Shasta Mineraig & Chemical Company 
Balakiala Mine 
Shasta County, California 
Contract No. ldm-E2113 


Dear' Mr. Gentry: 


Requests for bids for diamond drilling have been sent to five companies. 
We have asked the contractors to be ready to drill by July l.t. 	 We 
believe the interveneing time is adequate to permit discussion of the 
area mapped and decisions mutually reached on the specific locations 
of at least four proposed holes.	 Additional mapping can be conducted 
while drilling is in progress. 


Geological .tapping agrees generally with the information on the geolo-
gical map that accompanies Professional Paper 285.	 The details indicate 
the existence, in at least part of the area, of three horizons of 
"ore-type" porphyry.	 FOliationS mapped indicate that• the basin may be 
quite deep and some consideration must be given the question of the 
desirability of attempting to penetrate the lower horizon in the middle 
of the basin. 


We are ready to discuss the results of the detailed mapping with the • OME field team and suggest thAt you arrange a visit as soon aaconvenient 
to do so.


Very truly yours, 


SHASTA MINERALS & CHEMICAL CO. 


\	 )	 K • L. Stoker	 -	 / /	
'•/ 


\\ \\	 President	 / '	 • : " k 


/ 


ó-5 


7







, .	 .	 ,-	 .	 - 	 ..H..	 .	 . 


,	 SHASTA ineis_&CIica1 COPAY .	 .	
/, :'	


•.	
CO!Y 


.	 .	 " .	 ALi.LAKE CITY 1 UTAH	 . ..	 .	 .	 d	
-:	 • •	 . L	 .	 RCCEWED JU L4 9jj 


JunØ 9, i961	 DATENS 


. Glenn G. Gent 
Acting Field Officer, OHS	 ---
Region XX 
555 Batter3r $tre*t 
San Francisco U, California


Re: Docket lb. OHB .. 6078 (Copper-Zinc) 
Shasta Minerala & Chemicèl Cospany 
OaIaklala Mine 
Shasta County, California 
Contract No. Xdm 2113 


Desi' Mr. Gentry: 


Reference is lier.with made to the last paragraph in your Letter of 
June 8, 1961 wherein you inquire about 4oaplianee with paragraph 
2(a) of Amendsent No. 1 of the above captioned contract. 


Prior to June 1, 1961 we eos*encød Wcat work on a road into area 
No. UI. At the present time we are doing detail mapping of Area XXX 
and expect to have this work completed on or about July 1, 1961. We 
hays requested bids for drilling under the above contract to commence 
izot later than July 13th. This *houj4 give us sut'ficient time to 
complete the contract prior to the termination date of January 10, 
1962. 


If there are any other document* or informaUon which should be fiiød 
puraant to this above program outline, please so advise. 


Sincerely yours, 


SHASTA )4XNLRALS & CHEMICAL CO. 


L. L. Stoker 
President 


KZ:nch 


cc:'W. .7. Wa1ker 	 7 


' 


• 	 - 	 - 	 ; 	


-.	
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.M6O	 UNITED STATES flPT. 1959	
D\RTMENT OF THE INTERIOR	 .	 . 


OFFICE . OF MINERALS EXPLORATION


	


	
Docket No. 
Contract No. 


14-23-090—
OPERATOR 'S MONTHLY VOUCHER . For Month of 	 i'i]1961	 Contract Amount	 9,620 


Gov t Participation % 50 $ kJ,810 
Operator's Name Sht& Minerala & ChEünióal'Company: 	 Mineral(s)	 COppePiliZinc 


Address 1406 Walker Bank Building, &lt Lako City, jJ	 .. 


FOR OPERATOR'S USE	 FOR GOVERNMENT APPROVAL ONLY 
COST CATEGORIES 	 MONTHLY	 PREVIOUSLY	 TOTALS TO	 MONTHLY	 PREVIOUSLY	 TOTALS TO 


TOTAL	 REPORTED	 - DATE	 .	 TOTAL	 REPORTED	 dATE 


Fixed Unit Costs and 
(1) Independent Contracts 


Bulldozing	 79500	 79500 
Drifting 


Crosscutting 
Drilling	 20,698.00	 20,6'8.00) 


(2) Personal Services 
Supervision & Technical 	 ____________ ________________ __________________ ________ - OFFICIAL Fl E COp'v 
Outside Consultants	 ____________ ________________ __________________ ________ -


	 p M E 
Labor ...................................... S 	 -R :CEIVED 


(3) Operating Mat'l. & Supplies: . 	 .	 . -..	 _______S.,_________ 


Timber	 -	 ________ ____________ ____________ ______ J ATE INITIA' S jotr 
Explosives..	 ..	 ____________ _________________ __________________ ________ = _______ _________ ____________________ 
Pipe .................................... 	 ___________ _______________ ________________ 	 .	 - ______ ________	 ______________ 
Rail .. ____________ ________________ _________________ ________ - ______ _________ - _______________ 


Cure Boxes	 175.00	 175.00	 ___ 


__-__ [I___i__I (4) Operating Equipment: 


Rental ...................................... 
Purchase .................................. 


Depreciation ............................ 
(5) Initial Rehab. & Repairs: 


Buildings, Fixtures, etc....... 
Operating Equipment .............. 


(6) New Buildings, Fixtures, etc. 
(7) Miscellaneous: 


Repairs to Equipment ............ 
Analytical Work ...................... 


Payroll Taxes ........................ 
Employee's Liability Ins....... 


Fixet&i'tr"oeet...... 


TOTALS ........... 
I certify that the above bill is correct and just and that payment therefor has .	 Pursuant to authority vested in me, I certify 


not been received,	 that this account is correct and proper for payment 
Date ________________	 _________________ ___________________ ____________ * Payee haeta noral -& -C	 cal Co.. 


in the amount of 


___________________ Title Preidant	 . 
* When a voucher is aiiTeçf or receipted in the name of 'a company or corporation, the name of 
the person writing the company or corporate name, as well as the capacity in which he signs, 
must appear. For example: John Doe Company, per John Smith, Secretary, or Trees- 	 Signature 
urer," as thecade may be.	 (Authorized Certifying Officer) 
A willfully false statement or representation to any department or agency of the United 
States as to any matter within its Jurisdiction is a criminal offense. (U.S. Code, Title 18,	 Date _________________ Vou. No. _____________ Sec. 1001.)


(INSTRUCTIONS ON REVERSE) 	 (sEE OTHER SIDE)







Certification by Government Repre entative: 


I certify that to the best of my knowledge and belief the contractor submitting this voucher is operating an exploration 
project in accordance with the terms of Contract No. 	 '/? 


Ti tI	 7,	 Date _____________ 
Appre'(ed by OME &4c4Ive Officer/fIternate: 
Signa	 17T ti e	 Date_________ 


OPERATOR'S MONTHLY REPORT 


The Operator, under an Office of Minerals Explor-
ation contract, is required to report monthly to the 
Government. The. report consists of three parts. 


FIRST, the Operator's Monthly Voucher on MME 
Form 60 listing the project costs incurred and claimed 
by the Operator is the voucher basis for payment of 
the Government's share of the cost. 	 '	 - 


SECOND, the Operator's Progress Reporton MME 
Form 61 is a statistical report of the units and cost of 
of work performed under the contract.


THIRD, the Operator's Narrative Report is acon-
cise description of the work performed, results accom-
plished, and any unusual situations encountered, 
illustrated nd supported by engineering-geological 
maps or sketches, drill hole logs, assay reports, etc., 
as pêttinext. 


The Operator submits the original and four copies 
of each of the three sections of this report to the OME 
regional Executive Officer at the end of each month 
during the life of the contract. 


PREPARATION OF OPERATOR'S MONTHLY VOUCHER, MME FORM 60 


After all applicable spaces are filled in, the 
Operator or his agent must sign the certification in the 
lower left corner. ' Categories (2) through (7) apply to - 
"Actual Cost" contracts only. 


Under "Fixed Unit Costs" and Category (1) 
report, (a) the total fixed unit costs of work performed 
under contract provisiOns for contribution by the Gov-
ernment on a basis of "fixed unit costs"; and (b) the 
claimed costs , of work performed on a unit-price basis 
by independent contractors.	 S 


Under' Category (2) include the claimed costs of 
all payrolled and invoiced supervisory, technical, and. 
labor personnel, except the costs for services applica-
blé to Categories (5) and (6). 


Under Category (3) include the claimed costs of 
all project. materials and supplies 'other than those 
used for work under Categories (5) and (6). 


Under Category. (4) report claimed rentals on 
equipment belonging to a third party, claimed payments 
or obligations for payments on the Operator's purchase 
of equipment, and claimed depreciation for the use of 	 ' 
Operator-owned equipment. 


Under Categories (5) and (6) include all claimed 
costs of labor, supervision,, technical services, oer-
ating materials and supplies, and all other items used 
in (5) the initial rehabilitation and repairs of existing 
buildings, fixtures, installations (exclusive of mine 
workings), and operating equipment; and (6) the instal-
lation or construction of new buildings, fixtures, and 
fixed 'improvements (exclusive of mine workings). Do 
not report these costs under Categories (2), (3), (4), 
and (7).	 '


Under Category (7) include all miscellaneous 
claimed costs such as repairs (other than initial) and 
maintenance of equipment, sampling and 'analysis, 
travel :communication, accounting, office expenses, 
and the Operator's share of payroll taxes and insurance. 


Except for amounts claimed under "fixed unit 
costs" provisions of the contract, , all costs claimed 
in this voucher must be supported by documentary 
evidence consisting of (a) certified copies or tran-
scripts of payrolls which list each employee, wage 
rate, period of employment, gross earnings, itemized 
deductions, and net earnings; (b) original or certified 
copies of invoices, statements of accounts, or purchase 
orders which indicate items of materials or services, 
quantities, unit prices, total charges, and payment 
terms; and (c) certified memoranda of the Operator for 
such items as depreciation of Operator-owned equipment, 
unemployment taxes, and employee's liability insurance. 
The certification may be stated thus, "Certified True 
Copy (or Transcript)", followed by the signature of the 
Operator or, his agent. 'One copy of each document 
should accompany the original of this voucher. 


The requirement for submitting documentary evi-
dence of claimed costs ,thay be waived , by the, OME 
regional, Exéutive Officer if he determines that it is 
impracticable for an Operator to submit 'this material. 
In anyase of waiver of this reuiremént an "on-site" 
audit by an OME auditor is mandatory prior to payment 
of the -final Operator's MonthlyVbud1ier..;-


-	 , .	
', ..,,. INT.DUP', ,D.C.9-	 1$?2







RM 61	 DEPAtr UNITED STATES 1959	


MENT OF THE INTERIOR 
OFFICE OF MINERALS EXPLORATION 


OPERATOR 'S PROGRESS REPORT	 _______________ 


Operator's


For Month ofJ Apr4l 1961 Docket NoP4F6O78 


Name_	 aer	 & Chcio CW	 Contract No. 14-23-090--. 23 


OPERATION UNITS


FOR OPERATOR'S USE FOR GOVERNMENT USE _____ 
UNITS 
THIS 


MONTH


UNITS TO 
DATE


COSTS TO 
DATE


APPROVED 
UNITS THIS 


MONTH


APPROVED 
UNITS TO 
DATE


APPROVED 
COSTS TO 


PATE 


Drifting ..................................._______ ________ 
Crosscutting ............................-	 ________ _______________ 
Raising ...................................______ 	 _______	 ______________ 
Shafts 
Winzes 
OtherUnderground ..................._______ ________ _______________ 
Drilling, Core-Diamond ..........._____ ______	 26 


Rotary...............
Drilling, Non-core-Diamond.... 	 ______	 _______ _______________ 


Rotary .......______ _______ ______________ 
Chtrn............___ ____ _______ 
P orcu 5 S ion 


Miscellaneous .........................______ 	 _______	 _______________ 
____	 -	 2620 


Roads and Trails	 53 
Stripping ..................................._______ ________ _______________ 
Trenching ..............................._______ ________ _______________ 
TestPitting ...........................______ _______ ______________ 
OtherSurface Work ................._______ 	 ________	 _________________ 
Initial	 Rehabilitation	 and	 Repairs	 .....................................................
Rehabilitationof Mine	 Workings ........................................................ 
New	 Buildings,	 Fixtures,	 etc.	 ........................................................... 
Operating Equipment Purchases 
AnalyticalWork	 ................................................................................ 


TOTAL TO DATE (pet MME. Form 60)	 ...................................


________________ 


________________ _______________ ___________ _______________ 


______________ ______________ __________


OFFICIAL FILE
_______________ 
copy.	 - 


- p	 M. I 
_______________ _______________ 


O,69OO
___________ 


RL ;EIVED .AUG
____________ - 
_________ 


D iT	 INITIAL COu. - 
______________ __________ - _________ - 
______________ __________ -_- - 
_______ _____ ____ ______ 


______________ -	 ________ - ____________ 
1,17900 . — 


795,00 ________
- _____________ _______________ ___________ 


-
_________ 
_________ - _____________ _______________


- - _____________ 
________________ __________________ ___________ ________________ 
______________ _______________ 


175.00 


,t347,Q0 
REMARKS	 S 


(Continue on back)


REMARKS 


(Continue on back) 


The undersigned company, and the official executing this certification on its 
behalf, hereby certify that the information contained in this report is correct and 
complete to the best of their knowledge and belief, 


_____	


& Chemical Co 


A wiUfull	 false statement or representation to any department or agency of the United States as to any matter within its Jurisdiction Is a criminal offense. (U.S. Code, Title 18, Sec. 1001.)


I certify that the information above is 
complete and accurate to the best of my know-
ledge and belieL 


_________ 


%qpyernine	 epresentative 
Dater







(Cont.) . ,, • 


INSTRUCTIONS FOR PREPARING OPERATOR'S PROGRESS REPORT, 
MME FORM 61 


This report is the second of the three parts of the Opera-
tor's Monthly Report.	 ubmit the original and four copies. 


The cost for each operation should be the total of all 
claimed costs attributable to that type of work with two excep-
tions, namely—operating equipment purchased and analytical 
work which are stated separately. For example, drifting costs 
should be the total of all costs chargeable to drifting including 
supervision, technical services, timbering (if any), etc. Similarly, 
drilling costs should include the cost of cementing, reaming, 
core boxes, etc. This procedure of distribution holds whether 
the contract was written on an actual cost or a unit cost basis, 
or some combination, of the two. Distribute the cost of such 
• general items as supervision, equipment rented etc. according 
to relative footages or on some other conventional basis. The item 
"Initial Rehabilitation and Repairs" covers all rehabilitation 
and/or repairs other than the rehabilitation of mine workings. 


The item titled "Drilling Non-core Percussion" includes 
all drilling performed with wagon, jack-hammer, stoper and mount-
ed drills. The several items labelled "Other" are provided to 
take care of particula.r exploration operations not specified on 


• '	 this form. '


INT.DUP. .D.C.9- 14Y1







0 t'N'rcF 
ALKER BANK BLD	 I RECEIVED_UG2161 


DATE NITi	 S 


HI ___































FQRM6O UNITED STATES 
SEPT.	 959


0 PARTMENT OF THE INTERIOR 
OFFICE OF MINERALS.EXPLORATION


Docket No.	 .	 Qafl7R 
Contract No.	 . 


14-23-090—	 2113 
OPERATOR'S MONTHLY VOUCHER	 For Month of	 Mh Contract Amount	 89,620 


Shasta Minerals. & Chemical Company
Gov't. Participation " 50	 '4k 810 . 


S O perator s riame . M,neraI(s	 oo"or'.zino 
Address_Lk06 Walker Bank Building, Salt Lake City, Utah 


FOR OPERATOR'S USE	 . FOR GOVERNMENT APPROVAL ONLY 


COST CATEGORIES MONTHLY PREVIOUSLY TOTALS TO MONTHLY PREVIOUSLY TOTALS TO 
TOTAL REPORTED 0ATE TOTAL REPORTED DATE 


Fixed Unit Costs and 
(1) Independent Contracts: - . . 


Bulldozing 795.00 795.00 _____________ ________
-	 .


________ ___________ 
Drifting	 .....................................____________ 
Crosscutting ............................


20.698!00 20,9A,Ofl Drilling


(2)Personal Services: 
Supervision & Technical .......-
Outside Consultants ............. 
Labor	 ...................................... 


(3)Operating Mot'l. & Supplies: 
Timber	 .......................... .........-
Explosives ............	 - 
Pipe ..........................................-
Rail ..........................................	 -
Core Boxes. 


(4) Operating Equipment: 
Rental .......................................-
Purchase ....................................-
Depreciation .............................-


(5)Initial Rehab. & Repairs: 
Buildings, Fixtures, etc....... 
Operating Equipment ................-


(6) New Buildings, Fixtures, etc.	 - 


(7)Miscellaneous: 
Repairs to Equipment ............ 
Analytical Work ...................... 
Payroll Taxes ......................... 
Employee's Liability Ins........-


Fixed unit . ooat8 


TOTALS ............


I	 —


_--__ 
---


--	 - 


— 


7I.Il 
___I. 


-5-


I certify that the above bill is correct and just and that payment therefor has - 	 Pursuant to authority vested in me, I certify 
not been ,receved.	 that this account is correct and proper for payment 


Date/61	 ra1s 8 Chemi 1. Co. in the amount ofi 


Per AJ'	 Title President,	 $ 
* When a voucher is a gned or receipted in the name of a company or corporation, the name of 
the person writing the company or corporate name, as well as the capacity in which he signs,. 	 .	 - 
must appear. For example: "John Doe Company, per JohnSmith, Secretary," or "Treas- 	 Ignoture 
urer,' as the:cade may be.	 .	 .	 .	 (Authorized Certifying Officer) 
A willfully false statement or representation to any deparUnnt.!or agency of the United 


	


to anymatter within its Jurisdiction is a criminal offense. (U.S. Code, Title 18, 	 Dote ________________ Vou. No. ____________ 
(INSTRUCTIONS ON REVERSE) 	 (SEE OTHER SIDE) 







Certification by Government Reprtative: ., 	 0 


I certify that to.the best of my knowledge and belief the contractor submitting this voucher is operating an exploration 
project in accordance with the tenn of Contract No. .a'!//J 


Ti tIeA	 /I444Ce,dJYE Date ______________ 


Apprped b OME Exicu4'e Officer oØternate:


'Ti tie 4riiliva4 Date 4//i347 


OPERATOR'S MONTHLY REPORT 


The Operator, under an Office of Minerals Explor-
ation contract, is required to report monthly to the 
Government. The report consists of .three parts. 


FIRST, the Operator's Monthly Voucher on MME 
Form 60 listing the project costs incurred and claimed 
by the Operator is the voucher basis for payment of 
the Government's share of the cost. 


SECOND, the Operator's Progress Report on MME 
Form 61 is a statistical report of the units and cost of 
of work performed under the contract.


• THIRD, the Operator's Narrative Report is ' a con-
cise description Of the work performed, results accom-
plished; and any unusal situations encountered, 
illustrated and ' supported by engineering-geological 
maps or sktches, chili hole logs, assay reports, etc., 
as pertinent.	 - 


The Operator submits the original and ' four copies 
of each of the three sections of this report to the OME 
regional Executive Officer at' the end of each month 
during the life of the contract. 


PRfPARATiON OF OPERATOR'S MONTHLY VOUCHER, MME FORM 60 


Aifter all applicable spaces are filled in, the 
Operator or his agent must sign the certification in the 
lower left corner. Categories- (2) through (7) apply to 
"Actual Cost" contracts qnly. 


Under "Fixed Unit Costs" and Category (1) 
report, (a) the ••ttal fixed unit costs of work performed 
under contract provisions for contribution by the Gov-
ernment on a basis of "fixed unit costs"; and (b) the 
claimed costs of work performed on a unit-price basis 
by independent contractors. 


Under Category (2) include the claimed costs of 
all payrolled and invoiced supervisory, technical, and 
labor personnel, except the costs for services applica-
ble to Categories (5) and (6).	 - 
• Under Category (3) include the claimed costs of 


all project materials and supplies other than those 
used for work under Categories (5) and (6). 


Under Category (4) report claimed rentals on 
equipment belonging to a third party, claimed payments 
or obligations for payments on the Operator's purchase - 
of equipment, and claimed depreciation for the use of 
Operator-owned equipment. 


Under Categories (5) and (6) include all claimed. 
costs of labor, supervision, technical services, Opr-.. 
ating materials and supplies, and 011 other items used 
in (5) the initial rehabilitation and repairs of existing 
buildings,, fixtures, installations (exclusive of mine' 
workings), and operating equipment; and (6) the instal-
lation or construction of new buildings, fixtures, and 
fixed improvements (exclusive of mine workings). Do 
not report these costs under Categories (2), (3), (4), 
and	 (7).	 .: -


Under Category (7) include all miscellaneous 
claimed costs such as repairs (other than initial) and 
maintenance of equipment, sampling and analysis, 
travel, ' communication, accounting, office expenses, 
and the Operator's share of payroll taxes and insurance. 


Except for amounts claimed under "fixed unit 
costs" provisions of the contract, all 'costs claimed 
in this . voucher must be supported by documentary 
evidence consisting of (a) certified copies or tran-
scripts of payrolls which list each employee, wage 
rate, period of employment, gross earnings, itemized 
deductions, and net earnings; (b) original or certified 
copies of invoices, statements of accounts, , or purchase 
orders which indicate items of materials or services, 
quantities, unit prices, total charges, and payment 
terms; and (c) certified memoranda of the Operator for 
such items as depreciation of Operator-owned equipment, 
unemployment taxes,' and employee's liability insurance. 
The certification may be stated thus, "Certified True 
Copy (or Transcript)", followed by the signature of the 
Operator or his agent. One copy of each document 
should accompany the original' of' this voucher. 


The requirement for submitting documentary evi-
1 dence fc1athe4 costs may,be . waivç1 by the OME 


regional Executive 'Officer 'if he determines, that it is 
impracticable for an Operator to submit thip. material. 
In any case Of 'v'Oiver of'thi s 're4uirerñent an 'o'n-'site" 
audit by an OME auditor is mandatory prior to payment 
of the final Operator's Monthly Voucher - 


INT.DUF.,D.C59-







MME FOM61 
SEPT. .1959 UNITED STATES


DEPA TMENT OF THE INTERIOR 
OFFICE OF MINERALS EXPLORATION 


OPERATOR 'S PROGRESS REPORT	 For Month of March 1961	 Docket No. O?	 6078 


Operator's Name_Shpgtp Minra15 & ChQiea1 Compy : Contract No. 14-23-090—	 2113 


OPERATION UNITS


FOR OPERATOR'S USE FOR GOVERNMENT USE 


UNITS 
THIS 


MONTH


UNITS ff0 
DATE


COSTS TO 
DATE


APPROVED 
UNITS THIS 


MONTH


APPRO^ED 
UNITS TO 


DATE	 -


APPROVED 
COSTS TO 


DATE 


Drifting...................................______ _______ _____________ 


Crosscutting.......................... 
Raising ...................................________ ________________ 
Shafts .................................... 
Winzes.................................. 
Other Underground ..................._______ ________ _______________ 


Drilling, Core-Diamond ..........._____ ______	 2620 
Rotary 


Drilling, Non-core-Diamond.... 	 _______ ________ _______________ 


Rotary......._____ ______ ____________ 


____ ____ _________ 


Miscellaneous ........................._____ ______ ____________ 


nsCt8	 ____ _____	
2620 


Stripping .................................______ 	 _______	 _______________ 


__ ___ _____ 


Other Surface Work ................._______ ________ _______________ 
Initial	 Rehabilitation and	 Repairs .....................................................
Rehabilitation of Mine 	 Workings.......................................................... 
New Buildings,	 Fixtures, etc	 ............................................................
Operating Equipment Purchases	 Core•b0x08.............................
Analytical	 Work	 .............


TOTAL TO DATE (perMME.Form6O)	 ....................................


_____________ _________ _____________ ______________ 


________________ _________________ ___________ _______________ 


.	 .	 . 


20,f9R.00 .. . 
. 


_______________ ___________ ________________ 


_____________ ____________ 


_________


________ ___________ 
tC_


. ________ Ut ___________ ____________ _________ 


- _________


,.- ________________ ______________
I 


_____ ______ 


_______________ - - ________________ 
-


__________ _


.	 _-


.	 . 


.	 _-


. .. __


175.00 
. 


22,8k7.0O ____________ 


REMARKS 


(Continueonback) _ .


REMARKS 


(Continueonback) 


The undersigned company, and the official executing this certification on its 
behalf, heteby certify that the information contained in this report is correct and 
complete to the best of their knowledge and belief. 


• :::e/61__
t9ta:i_____&Chemical 


A wiUfu11	 false statement or representation to any department or agency of the United States 
as to any matter within its jurisdiction is a criminal offense. (U.S. Codes Title 18, Sec. 1001.)


I certify that-the information above is 
complete and accurate to the best of my know-
ledge and belieL 


___________________ 


Government R p esent ive	 d 
" 


Date _______________________________________







•	 '	 INSTRUCTIONS FOR P,REPARING OPERATOR'S PROGRESS REPORT,' 


	


MMEFORM61	 '	 ' 


This report is the sècdnd of the three parts of the Opéra-
tor's Monthly Report. Submit the original and four copies. 


The' cost for each operation should be the total of all 
clairnecl-eDsts 'attributable to that type of workwith two excep-
tióis, namely—operating equipment purchased and analytical 
work which are stated separately. For example, drifting costs 
should be the total of all costs chargeable to drifting including. 
supervision, technical services, timbering (if any), etc. Similarly, 
drilling costs should include the cost of cementing, reaming, 
core boxes, etc. This procedure of distribution holds whether 
the contract was written on an actual cost or a unit cost basis, 
Or some combination 'of the two'. Distribute the cost of such 
general items as supervision, equipment rented etc according 
tO relative footages or on some other oOvédtionl basis. The item 
'Initial Reha bilitation and Repairs" covers all rehabilitation' 


•	 • •	 and/Or'rèpairs other than the rehabilitation of mine workings.	 •	 '	 ' 
The item titled "Drilling, Non-core Perussion" includes	 ' • • 


•	 all drilling performed with wagon, jack-hammer,stoper and mount-
ed drills. The several items labelled "Other" are provided to 	 " 
take care of particular exploration operations not specified on 	 •	 • 


•	 this form.	 •	 ' 


	


INT,DUP. ,D.C.9- iV7	 '















a. 


UNITED STATES
DEPARTMENT OF THE INTERIOR 


OFFICE OF MINERALS EXPLORATION 


555 Battery Street
San Francisco 11, California


March 29, 1961 


Memorandum 


To:	 Mr. 6. D. Talbert, Acting Chief 
Contract Administration and Audit Division 
OME, Washington 25, D. C. 


From:	 Acting Field Officer,. OME, Region II 


Subject: OME-6078 (Copper-Zinc) 
Shasta Minerals and Chemical Company 
Balaklala Mine 
Shasta County, California 
Contract No. 2113 


In reference to your letter of March 10, 1961 relative to the lack 
of documentary evidence of costs claimed by the operator for 2,620 
feet of diamond drilling, 53 hours of bulldozing and 175 core 
boxes. 


çLhe operator's attention has been directed to our requirement of 
this information. Upon receipt of the supporting evidence, we will 
forward same to the Department's Fiscal Section. 


cting Fie 
Region II 


Copy to: Chief, Division of Field Operations 
OME, Washington, D. E. 
OME Files











r 


MME•FORM6O	 UNITED STATES 
SEPT. 1959	 D PARTMENT OF THE INTERIOR	 S 


OFFICE OF MINERALS EXPLORATION 	
Docket No.	 ___________________ 
Contract No. 


14-23-090— 213.3 
OPERATOR 'S MONTHLY VOUCHER For Month of *II1_39&1 Contract Amount	 9,620 


Gov't. Participation " 50_M*1O 
Operator ' s Name	 $t __ iø1_ 1 . _ 0hfO1. _Coav	 Mineral(s) COid 


Address 14G6__ a1kr __3ink1d1dinR._ts1t__Lake_City,_ttah 
FO R OP ERATO R' S U SE 


COST CATEGORIES 	 MONTHLY	 PRVIUSLY	 TOTALS TO 
TOTAL	 REPORTED- -	 DATE.-


Fixed Unit Costs and


FOR GOVERNMENT APPROVAL ONLY 


MONTHLY	 PREVIOUSLY	 TOTALS TO 
TOTAL	 REPORTED	 DATE 


(1)Independent Contracts 
Bulldozing ..............-	 795.0	 79s00	 .	 -- - 
Drifting .....................................____________	 -	 -	 -_.	 -__-	 -___________________ 
Crosscutting .............	 --_.-	 -	 -	 -	 -	 - -	 -	 .-
Drilling	 .49E..00	 20.6O 


(2)Personal Services 
Supervision & Technical	 ____________ _________________ ___________________ ____________ _________________ ____________________ 
O utside Consultants ..............____________ _________________ 	 -	 .	 .. _-
Labor	 -_. 


(3)Operating Mat'I. & Supplies: - 	 .	 . -,	 - .......	 -	 -.	 .	 .5.	 . 


Ti mber .....................-...-	 -,_.	 -	 . 5 	 .	 .__-


E xplosives .......................- 	 -	 . __	 -	 _-	 . .	 -	 - 
Pipe .........-........ 	 ________ -	 .	 .	 ._.	 - 
Rail ...................................._ 	 .	 . ____-.	 - 


Core 3oz	 175.00	 175.00 ______ ________ __________ 


(4)Operating Equipment 
Rental ....................................... 	 -_-,	 .	 . 
Purchase ..............................._____________ 	 .	 ._.	 -_-	 __________________ _____________________ 
D epreciation .............................-	 .	 .	 __________________ - 


(5)Initial Rehab. & Repairs: 	 .	 .	 . .. -, -	 . 
Buildings, Fixtures, etc........_____________ __________________ ___________________ 	 -.	 .	 - 
Operating Equipment .......	 ____________	 -	 -_.	 .	 ___________________ 


(6)New Buildings, -Fixtures,.etc	 ____________	 .	 ._._.--	 .._-	 .._..._-
(7)Miscellaneous:	 .	 - .	 .	 .	 .	 .	 .	 .	 .-	 .	 . .. 


Repairs to Equipment ............ 	 .-_-
Analytical Work ........................_- 	 -.	 .	 - 
Payroll Taxes	 -	 .	 .	 - -____________________ 
Employ e e ' s Liability -Ins.........____________	 -_.-	 -_.	 .	 ._. .____________________ 


	


1,179.00	 1,119.00	 -- ________- - 


TOTALS ............._______ 22a84700 22.O7a00	 -_-


I certify that the above bill is correct and just and that payment therefor has 	 .	 Pursuant to authority vested in me, I , certify. 
not been re ei ed. -- 	 -	 that this account is correct and proper for payment 


___________	 __________________________ in the amount of 
* When a voucher is signed or receipted in the name of a company or corporation, the name of 
the person writing the company or corporate name, as well as the capacity in which he signs, 
must appear, For example: "John Doe Company-, per John Smith, Secretary," or "Tress- 	 )Ignature 
urer," as the:cade may be.	 -	 .	 . .	 .	 - (Authorized Certifying Officer) 
A willfully false statement or representation to any departmint or ancy of the United 


	


to any matter within its jurisdiction is a criminal offense. (U.S. Code, Title 18, 	 Date _________________ Vou. No. 
(INSTRucTIONs ON REVERSE) 	 (SEE OTHER SIDE)







Signatu


\&. 


Certification by Government Reprntati ye:
	


..-


I certify that to the best of my knowledge and belief the contractOr submitting this voucher is operating an exploration 
project in accordance with the terms of Contract No. 	 '/3 


Ti ti e,4t4'	 Date ,82-/ 


OPERATOR'S MONTHLY REPORT 


The Operator, under an Office of Minerals Explor-
ation contract, is required to report monthly to the 
Government. The report consists of three parts. 


FIRST, the Operator's Monthly Voucher on MME 
Form 60 listing the project costs incurred and claimed 
by the Operator is the voucher basis for paymen of 
the Government's share of the cost. 


SECOND, the Operator's Progress Report on MME 
Form 61 is a statistical report of the units and cost of 
of work performed under the contract. -


THIRD, the Operator's Narrative Report is acon-
cise description of the work performed, results accom-
plished, arid any unusual situations encountered, 
illustrated and- supported by engineering-geological 
maps or sketches, di?ii hole logs, assay reports, etc., 
as pertinent. 


The Operator submits the original and four copies 
of each of the three sections of this report to the OME 
regional Executive Officer at the end of each month 
during the life of the contract. 


PREPARATION OF OPERATOR'S MONTHLY VOUCHER, MME FORM 60 


After all applicable spaces are filled in, the 
Operator or his agent must Sign the certification in the 
lower left corner; Categories (2) through (7) apply to 
"Actual Cost" contracts'only. 


Under "Fixed Unit Costs" and Category (1) 
report, (a) the total fixed unit costs of work performed 
under contract provisions for contribution by the Gov-
ernment on a basis of "fixed unit costs"; and (b) the 
claimed costs of work performed on a unit-price basis 
by indëpêndent contractors. 


Under Category (2) include the claimed costs of 
all payrolled and invoiced supervisory, technical, and 
labor personnel, except the costs for services applica-
ble to Categories (5) and (6). 


Under Category (3) include the claimed costs of 
all project materials and supplies other than those 
used for work underCategories (5) and (6). 


Under Category (4) report claimed rentals on 
equipment belonging to a third party, claimed payments 
or obligations for payments on the Operator's purchase 
of equipment; and claimed depreciation for the use" of 
Operator-owned equipment. 


Under Categories (5) and (6) include all claimed 
costs of labor, supervision, technical services, oper-. 
ating materials and supplies, and all Other items used' 
in (5) the initial rehabilitation and repairs of existing 
buildings, fixtures, installations (exclusive of mine 
workings), and operating equipment; and (6) the instal-
lation or construction of new buildings, fixtures, and 
fixed improvements (exclusive of mine workings). Do 
not report "these costs under Categories (2), (3), (4), 
and (7).


Under Category (7) include all miscellaneous 
claimed costs such as repairs (other than initial) and 
maintenance of equipment, sampling and analysis, 
travel, "communication, accounting, office expenses, 
and the Operator's share of payroll taxes and insurance. 


Except for amounts claimed under "fixed unit 
costs" provisions of the contract, all costs claimed 
in this voucher must be supported by documentary 
evidence consisting of: (a) certified copies or tran-
scripts of payrolls which list each employee, wage 
rate, period of employment, gross earnings, itemized 
deductions, and net earnings; (b) original or certified 
copies of invoices, statements of accOunts, or purchase 
orders which. indicate items of materials or services, 
quantities, unit prices, total charges, and payment 
terms; and (c) certified memoranda of the Operator fOr 
such items as depreciation of Operator-owned equipment, 
unemployment taxes, and employee's liability insurance. 
The certification may be stated thus, "Certified True 
Copy (or Transcript)", followed by the signature of the 
Operator' or his agent. One copy of each document 
should accompany the original of this voucher. 


The requirement for submitting documentary evi-
dence of climed costs raybé waiyed by. the OME 
regional Executive Offier if h'e determines that it is 
impracticable for an Operator to submit this material. 
In any case Of v/aiver of thiIequir&nènt an "ori-site" 
audit by an OME auditor ;is mandato,ry prior to payment 
of the final Operator's Monthly Voucher—c - 


INT.DUF, ,D.C.59- 41S?2







SEPT1959	 UNITED STATES 
DEPA TMENT OF THE INTERIO 


OFFICE OF MINERALS EXPLORATION 


OPERATOR 'S PROGRESS REPORT	 For Month of	 191	 Docket No. ____________ 


Operator ' s Narn .e_	 Ch$ci CQ : 	 Contract No. 14-23 —O9O-


OPERATION • UNITS


FOR OPERATOR'S USE FOR GOVERNMENT USE 


UNITS 
THIS 


MONTH


UNITS TO 
DATE


COSTS TO 
DA E T


APPROVED 
UNITS THIS 


MONTH


APPROVED 
UNITS TO 
DATE


APPROVED 
COSTS TO 


DATE 


Drifting .................................. 
Crosscutting .......................... 
Rais.ing .................................._______ ________ _______________ 
Shofts ....................................._____ _____ 	 ___________ 
Winzes	 .................................. 
OtherUnderground ..................._______ ________ _______________ 
Drilling, Core-Diamond ............_i_ ______ ____________ 


Rotary .............. 
Drilling, Non.core.Diamond.... 	 -	 ________ ________________ 


Rotary........-	 _______ ______________ 
ChLwn...........-- ____ ________ 
Percussion- - ________ _______________ 


Miscellaneous	 ........................ 
unit coate	 -	 ____	 26O 


Roads a nd Trails .....................-	 _______ ._............_....___. 
Stripping ..................................- - _______ 	 _______________ 
Trenching ...............................- 	 ________ ________________ 
TestPitting ...........................- ________ _______________ 
Other Surface Work .................-
Initial	 Rehabilitation	 and	 Rep air.s	 ..................................................... 
Rehabilitation of Mine	 Workings ........................................................ 
New	 Buildings, 	 Fixtures,	 etc.	 .......................................................... 
Operating Equipment Purchases	 OZe..bO**	 .......................
AnalyticalWork 	 ................................................................................ 


TOTAL TO DATE (perMMEForrn6O)	 ...................................


_______________ ________________ _______________ 
__________


___________ 
_______ __________ ___________ 


_______________ ___________ _______________ ________________ 
________ ___________ ____________ 


_______________ ___________ _______________ _________________ 
______________ _________ ______________ _______________ 
________ _____ ________ ________ 
_______________ __________ _______________ ________________ 


1,179.O 
19.00 _____________ _______________ _________


________________ ______________ __________ ______________ 
_______________ _________________ _______________ 


_______________
___________ 
__________ _______________ ________________ 


175.t)4 


REMARKS 


(Continue on back)


REMARKS 


(Continue on back) 


The undersigned company, and the official executing this certification on its 
behalf, hereby certify that the information contained in this report is correct and 
complete to the best of their knowledge and belief, 


____	
& ' 


A willfuilt false statement or representation to any department or agency of the United States 
as to any matter within its Jurisdiction isa criminal offense. (U.S. Code, Title 18, Sec. 1001.)


I certify that the information above is 
complete and accurate to the best of my know-
ledge and belieL 


______ 


rovernment	 epres ntative 
,	 . 


Date .


(INsTRucTIoNsoN REVERSE) 







L4 


VREMARKS (Cont.) 


INSTRUCTIONS FOR PREPARING OPERATOR'S PROGRESS REPORT, 
MMEFORM61	 . 


•	 .	 This report is 1the second of the three parts of the Opera-





tor's Monthly Report. Submit the original and four copies. 
The cost for each operation should be the total of all 


claimed costs attributable to that type of work with two excep-
• tions, namely—operating equipment purchased and analytical 


work which are stated separately. For example,. drifting costs 
should be the total of all costs chargeable to drifting including 
supervision, technical services, timbering (if any), etc. Similarly, 
drilling costs should include the cost of cementing, reaming, 
core boxes, etc. This procedure of distribution holds whether 
the contract wa,s written on an actual cost or a unit cost basis, 
or some combination of the two. Distribute the cost of such 
general items as supervision, equipment rented 1 etc. according 


•	 • to relative footages or on some other conventional basis. The item •' 
"Initial Rehabilitation and Repairs" covers all rehabilitation 
and/or repairs other than the rehabilitation of mine workings. 


The item titled "Drilling, Non-core Percussion" includes 
all drilling performed with wagon, jack-hammer, stoper and mount-
ed drills. The several items labelled "Other" are provided, to 
take care of particular exploration operations not specified on 
this form.


INT.DUP. ,D.C.59-











Sc 


MME FO466	 UNITED STATES 
1959	


0	 RTMENT OF THE INTERIOR
D ktN	 _____________ 


OFFICE OF MINERALS EXPLORATION 	
°c 0 0.	 ___________________ 


Contract No. 


14-23-090— 2113 
OPERATOR 'S MONTHLY VOUCHER For Month of jeuiiaxy, 1961 Contract Amount $ 89,620 


Gov't. Participation °" 50 $ 44810 


Operator's Name Shasta Minerals & Chemical Company	 Mineral(s) copper..zino 
Address ' 111.06 Walker Bank Building . Salt Lake City , Utah 


COSTCATEGORIES


FOR OPERATOR'S USE FOR GOVERNMENT APPROVAL ONLY 


MONTHLY. 
TOTAL.


PREVIOUSLY 
REPORTED


TOTALSTO 
DATE


MONTHLY 
TOTAL


PREVIOUSLY 
REPORTED


TOTALSTO 
DATE 


Fixed Unit costs and	 . 


(1) Independent Contracts: 


Bulldozing ..............


D rifting.	 .................................... 


Crosscutting ............................ 


Drilling 


(2) Personal Services: 


Supervision & Technical 


Outside Consultants	 ...............


Labor ........................................


(3) Operating Mat'l. & SuppIies: 


Ti mber	 .....................


Explosives. ............................. 


Pipe ...........................................


R ail	 ..................................... 
Core BQ 


(4) Operating Equipment 


Rental ....................................... 


Purchase 


(5) Initial Rehab. & Repairs: 


Buildings, Fixtures, etc 


Operating Equipment ...............


(6) New Buildings, Fixtures, etc. 


(7) Miscellaneous: 


Repairs to Equipment	 .............


Analytical Work 


Payroll	 Taxes	 ........................ 


Employ ee ' s Liability Ins ........


Fixed. unit .cot 


.:::::::::


795.00 795.00
.	 . . S 


_____________________ 


____________________ 


____________________ 


_____________ 


S 


____________ 


_____________________ 


_____________________ 


_____________________ 


____________________ 


________ 


. . __________________ __________________ 
20,69811M0 20,69800


_____________ 


____________ .	 ..
S


. 	 S 


____________
. 


____________ ________________ _________________ 


. 


____________


. 


_________________


. 	 .S 


. 


.


___________ 


- 	 .


________________ 


____________ _________________ ___________________ S 


.. ___________


_________________ 


.___________ .________________


____________ 


.,


________ 


___________
___________ 


.	
. 


_______ 175.00 175.00 _______ __________ 


_____________ . . 
.


_____________ _________________ 
. 


Depreciation __________________ 


.. - _____________ 
_____________ 


. 
.


_________________ 


____________ 
_____________ . 


.
S


... S 
____________ _________________ ___________________ ____________ _________________ 


S
S ____________ _________________ 1,179.00 117900 _______


22,81s.7.00 22,811.7.00 . ________ 
I certify that the above bill is correct and just and that payment therefor has riot been re eivejl. 


Date	 2/15/ 61	 ee58t8 Minerals & Chemical Co 


'President	 .


Pursuant to authority vested in me, I certify 
that this account is correct and proper for payment in the amount of: 


ignatUre .	 (Authorized Certifying Officer) 


Date _________________ Vou. No. _____________ 


(SEE OTHER SIDE) 


* When a voucher is aigned or receipted in the name of a company or corporation, the name of" 
the person writing the company or corporate name, as well as the capacity in which he signs, 
must appear, For example: "John Doe Company, per John Smith, Secretary," or "Trees- 
urer," as the:cade may be. 


A willfully false statement or representation to any deparbnent or agency of the United 
States as to any matter within its jurisdiction is a criminal offense. 	 (U.S. Code, Title 18, 
Sec. 1001.)


(INSTRUCTIONS ON REVERSE)







Certification by Government Repentative: 


I certify t1t to the best of my knowledge and belief the contractor submitting this voucher is operatiiig an exploration 
ofContractNo. ,	 //3 proje in	 ________________ 


Sign'1	 'Title	 tt2.?LI2- i9i% L. Date 


Approved b	 ME Exe 0	 r r 1r ate:	 '-I 


Signk	 Title	 5L? 4, Date_________ 


OPERATOR'S MONTHLY REPORT 


The Operator, under an Office of Minerals Explor-
ation contract, is required to report monthly to the 
Government. The report consists of .three parts. 


FIRST, the Operator's Monthly Voucher on MME 
Form 60 'listing the project costs incurred: and clajmed 
by the Operator is the voucher basis for payment of 
the Government's share of the cost. 


SECOND, the Operator's Progress Report on MME 
Form 61 is a statistical report of the units and cost of 
of work performed under the contract.


THIRD, the Operator's Narrative Report is a'con-
cise description of the work performed, results accom-
plished, and any unusual situations encountered, 
illustrated and supported by engineering-geoldgical 
maps or sketches, drill hole logs, assay reports, etc., 
as pertinent 


The Operator submits the original and four copies 
of each of the three sections of this report to the OME 
regional Executive Officer at the end of each month 
during the life of the contract. 


PREPARATION OF OPERATOR'S MONTHLY VOUCHER, MME FORM 60 


After all applicable spaces are filled in, the 
Operator or his agent , must sign the certification in the 
lower left corner. Categories (2) through (7) apply to 
"Actual Cost" contracts qnly. 


Under "Fixed' Unit Costs" and Category (1) 
report, (a) the total fixed unit costs of work performed 
under contract provisions for contribution 'by the Gov-
ernment on a basis of "fixed unit costs"; and (b) the 
claimed costs of work performed on a unit-price basis 
by independent contractors. 


Under Category (2) include the claimed costs of 
all payrolled and invoiced supervisory, technical, and 
labor personnel, except the costs for services applica-
ble to Categories (5) and (6). 


Under Category (3) include the claimed costs of 
all project materials , and supplies other than those 
used for work under Categories (5) and (6). 


Under Category. (4) report claimed rentals on 
equipment belonging to a third party, claimed payments 
or obligations for payments on the Operator's purchase 
of equipment, and claimed depreciation for the tise of 
Operator-owned equipment. 


Under Categories (5) and (6)' include all claimed 
costs of labor, supervision, technical services, oper-
ating materials and supplies, and all other items used 
in (5) the initial rehabilitation and repairs of existing 
buildings, fixtures, installations (exclusive of mine 
workings), and operating equipment; and (6) the instal-
lation or construction of new buildings, fixtures, and 
fixed 'improvements (exclusive of mine workings). Do 
not report these costs under Categories (2), (3), (4), 
and (7).


Under Category (7) include all miscellaneous 
claimed costs such as repairs (other than initial) and 
maintenance of equipment, sampling and analysis, 
travel, communication, accounting, office expenses, 
and the Operator's share of payroll taxes and insurance. 


Except for amounts claimed under "fixed unit 
costs" provisions of the contract, all costs claimed 
in this voucher must be supported by documentary 
evidence consisting o€ (a) certified copies or tran-
scripts of payrolls which list each employee, wage 
rate, period of employment, gross earnings, itemized 
deductions, and net earnings; (b) original or certified 
copies of invoices, statements of accounts, or purchase 
orders which indicate items of materials or services, 
quantities, unit prices, total charges, and payment 
terms; and (c) certified memoranda of the Operator for 
such items as depreciation of Operator-owned equipment, 
unemployment taxes, and employee's liability insurance. 
The certification may be stated thus, "Certified True 
Copy ^(or Transcript)", followed by the signature of the 
Operator or his agent. One copy of each document 
should accompany the original of this voucher. 


.,The requirement for submitting documentary evi-
dence of claimed costs may be waived by the OME 
regional, Executive Officer if he determines that it is 
impracticable for an Operator to submit this material. 
In any case of waiver of this requirement an "on-site" 
audit by an OME auditor is mandatoryprior to payment 
of. the final Operator's Monthly Voucher.	 ', 


INT.DUP. ,D.C.59-' 1.?2







OPERATOR'S PROGRESS REPORT For Month of	 IQi _____________________	 Docket No. 


MMt FO.RM€1


DEPA*
UNITED STATES ^EPT. 159
MENT OF THE INTERIOR 


OFFICE OF MINERALS EXPLORATION 


Operator ' s Naru.e_•$hat&• )Lin*rals & cb.5ica1 Co*p8r17	 Contract No. 14-23-090—: 


OPERATION UNITS


FOR OPERATOR'S USE FOR GOVERNMENT USE 


UNITS 
THIS 


MONTH


UNITS TO 
DATE


COSTS TO 
D	 E AT


APPROVED 
UNITS THIS 


MONTH


APPROVED 
UNITS TO 


DATE


APPROVED 
COSTS TO 


DATE 


Drifting.................................. 


Crosscutting.......................... 


Rais.ing.................................. 


Shafts...................................._______	 ________	 ________________ 


Winzes.................................. 


OtherUnderground .........._______ ________ _______________ 


Drilling, Core-Diamond ...........______ ______ ._262Q__. 
Rotary..............______ _______ ______________ 


Drilling, Non-core-Diamond.... 	 _______ ________ _______________ 


Rotary........_______ ________ ________________ 


Chn. .........._____ ______ ____________ 


Percussion_______	 _______________ 


Miscellaneous........................._______ ________- ________________ 


..Pizst.unit.Gsts	 262 
Roads and Trails	 __._._53____ 
Stripping.................................. 


Trenching	 .............................. 


Test Pitting	 .......................... 


Other Surface Work ................._______ ________ 


Initial	 Rehabilitation	 and	 Repairs	 .................................................... 


Rehabilitation of Mine	 Workings........................................................ 


New	 Buildings,	 Fixtures,	 etc.	 .......................................................... 


Operating Equipment Purchases 	 ........ .cQP$...boZee......................
AnalyticalWork	 .................................................................................


TOTAL TO DATE (per MMEForm 60)	 ..................................


___________ _______________ _________________ ________________


_______________ ________________ _______________ 


20,698.00
___________ 


______________ __________ ______________ _______________ 


___________ _______________ ________________ _______________ 


________________ ___________ _______________ _________________ 


___________ ________ ___________ ____________ 


___________ _______________ ________________ 


________________ ___________ _______________ _________________ 


1,17.0O 
795.00.


___________ _______________ 


175.00
_________________-_______________ 


REMARKS 


(Continue on back)


REMARKS 


(Continue on back,) 


The undersigned company, and the official executing this. certifiôation on its 
behalf, hereby certify that the information contained in this report is correct and 
complete to the best of their knowledge and belief. 


Date	 2/13/61	 OperatorSh*8t	 inera1e & Oh_ic.1 


Title	 PZSeidflt 


A wlIIfull	 false statement or representation to any department or agency of the United States 
as to any matter within Its jurisdiction is a criminal offense. (U.S. Code, Title 18, Sec. 1001.)


I certify that the infoimation above is 
complete and accurate to the best of my know-
ledge and belief 


Title


/ 
Date	 a2-/ ;_::,


(INsTRucTIoNs ON REVERSE) 







REMARKS (Cant.) REMARKS (Cant.) 


INSTRUCTIONS FOR PREPARING OPERATOR'S PROGRESS REPORT, 
MME FORM 61 


•


	


	 This report is the second of the three parts of the Opera-





tor's Monthly Report. Submit the original and four copies. 
The cost for each operation should be the total of all 


claimed costs attributable to that type of work with two excep-
tions, namely—operating equipment purchased and analytical 
work which are stated separately. For example, drifting costs 
should be the total of all costs chargeable to drifting including 
supervision, technical services, timbering (if any), etc. Similarly, 
drilling costs should include the cost of cementing, reaming, 
core boxes, etc. This procedure of distribution holds whether 
the contract was written on an actual cost or a unit cost basis, 
or some combination of the two. Distribute the cost of such 
general items as supervision, equipment rented. etc. according 
to relative, fo.otages or on some other conventional basjs. The item 
"Initial Rehabilitation and Repairs" covers all rehabilitation 
and/or repairs other than the rehabilitation of mine workings. 


The item titled "Drilling, Non-core Percussion" includes 


	


all drillingperformed with wagon, jack-hammer, stoper and mount-	 '1 


• ed drills. The several items labelled "Other" are provided to 
take care of particular exploration operations not specified on •	


• this form. 


•	 INT,DUP.:,D.C.9... 	 .•77











RM6O	 -	 UNITED STATES 
S	 1959	


DEP RTMENT OF THE INTERIOR 	
Docket No	 _______________ 


•	 OFFICE OF MINERALS EXPLORATION . -	 Contract No. 


14-23-090—_21. 


OPERATOR 'S MONTHLY VOUCHER	 For Month of flflb?9	 90	 Contract Amount	 $896Z 
Gov t Participation %	 4ji81D 


Operator's Name	 te'	 chs4I	 Mineral(s) OOppS1!i11C 
Address 3.406 W,lker Punk nThIn 


COSTCATEGORIES


FOR OPERATOR'S USE FOR GOVERNMENT APPROVAL ONLY 


MONTHLY 
TOTAL


PREVIOUSLY 
REPORTED


TOTALSTO 
..	 DATE


MONTHLY 
-	 TOTAL


PREVIOUSLY 
REPORTED


TOTALSTO 
DATE 


Fixed Unit Costs and 
(1) Independent Contracts 


Bulldozing	 .. 
Drifting 
Crosscutting	 ............................ 
Drilling 


(2) Personal Services: 
Supervision & Technical 
OutsideConsultants	 ...............
Labor ........................................


(3) Operating Mat'l 	 & Supplies: 
Timber ____________ 


E xplosives	 ....................... 
Pipe......... 
Rail ..........................................


çere beiea 


(4) Operating Equipment 
Rental .......................................
Purchase 
D epreciation	 ............................ 


(5) Initial Rehab. & Repairs: 
Buildings, Fixtures, etc ........
Operating Equipment ..............


(6) New Buildings, Fixtures, etc. 
(7) Miscellaneous: 


Repairs to Equipment ............ 
AnalyticalWork	 .......................
Payroll	 Taxes	 ........................ 
Employee ' s Liability Ins ........


TOTALS .............


795.00 795.00


- 
____________________-
____________________ 


____________________ 
- 


_____________ 
____________ 


___________________ 


____________________ 
_____________________ 
____________________ 


____________________ 


Z?,69.XJ 


____________ _________________ __________________ 


____________ _________________ __________________


____________ 


____________ ________________ _________________


____________ _________________ 


________________ _________________


___________ ________________ 


____________ _________________ __________________


___________ ________________ 


S. 


________ ___________ ____________


____________ 


_______ __________ ___________
________ ___________ 


175.00 375.00
_______ __________ 


____________ ________________ __________________ ___________ ________________ 
- 


____________ _________________ 
__________________


___________________ 
___________________


____________ _________________ 
_____________ _____________ _________________ 


_________________ ____________ _________________ ___________________ ____________


_________________ ____________ _________________ ___________________ ____________ 


____________ _________________ ____________________ ____________ _________________ ___________________ 


1,3.79.00 .1,1?9 . 


22,4700
•	 I certify that the above bill is correct and just and that payment therefor has 	 Pursuant to authority vested in me, I certify 
not been received. 	 that thié account is correct and proper for payment 


Date 3/6/61.	 * P yee	 ____	 in the amount of 


_____________________ Title	 rnj-	 $ 
* When a voucher is signed or receipted in the name of a company or corporation, the name of 
the person writing the company or corporate name, as well as the capacity in which he signs, 
must appear, For example: "John Doe Company, per John Smith, Secretary," or "Trees-	 Ignature 
urer,' as the:cade may be. 	 (Authorized Certifying Officer) 
A willfully false statement or representation to any department or agency of the United 


to any matter within its Jurisdiction is a criminal offense. (U.S. Code, Title 18, 	 Date _________________ Vou. No. _____________ 


-	 (INSTRUCTIONS ON REVERSE) 	 (SEE OTHER SIDE) 







Certification by Government Rsentative: 


I certify that to the best of m knowledge and belief the contractor submitting this voucher is operating an exploration 
project in aQcQrdance wit,tthe4es o[ Cóntact No	 2 JJY 


'4Lt 
OPERATOR'S MONTHLY REPORT 


The Operator, under an Office of Minerals Explor-
ation contract, is required to report monthly to the 
Government. The report consists of three prt's. 


FIRST, the Operator's Monthly Voucher on MME 
Form 60 listing the project costs incurred and claimed 
by the Operator is the voucher basis for payment of 
the Government's share of the cost. 


SECOND, the Operator's Progress Report on MME 
Form 61 is a statistical report of the units and cost of 
of work performed under the contract.


THIRD, the Operator's Narrative Report is acon-
cise description of the work performed, results accom-
plishel,. : and, any unusual situations encountered, 
illutrted and supported by engineering-geological 
maps or sketches, drill hole logs, assay reports, etc., 
as pe'tinent. 


The Operator submits the original and four copies 
of each of the three sections of this report to the OME 
regional Executive Officer at the end of each month 
during the life of the contract. 


PREPARATION OF OPERATOR'S MONThLY :V0uCHER, MME FORM 60 ' ' '". .. 


After	 all	 applicable	 spaces	 are	 filled	 in,	 the Under	 Category	 (7)	 include	 all	 miscellaneous 
Operator or his agent must sign the certification in the claimed costs such as repairs (other than initial) and 
lower left corner.	 Categories (2) through (7) apply to maintenance	 of	 equipment,	 sampling	 and	 analysis, 
"Actual Cost" contracts qnly.	 .	 " travel; 'communication, 	 accounting, 


Under	 "Fixed Unit Costs"	 and Category (1) and the Operator's share of payroll taxes and insurance. 
report, (a) the total fixed unit costs of work performed Except	 for	 amounts	 claimed 'under "fixed unit 
under contract provisions for contribution by the Gov- costs" provisions of the contract,	 all costs claimed 
ernment on a basis of "fixed unit costs"; and (b)the in	 this	 voucher must •be	 supported by documentary 
claimed costs of work performed on a unit-price basis evidence	 consisting of:	 (a)	 certified copies or tran-
by independent contractors.	 ' scripts	 of payrolls	 which list	 each	 employee, wage 


Under Category (2) include the claimed costs of rate,	 period of employment, gross earnings, itemized 
all payrolled and invoiced supervisory, technical, and deductions, and net earnings; (b) original or certified 
labor personnel, except the costs for services applica- copies of invoices, statements of accounts, or purchase 
ble to Categories (5) and (6). orders which indicate items of materials or services, 


Under Category (3) include the claimed costs of quantities,	 unit	 prices,	 total	 charges,	 and payment 
all	 project	 materials	 and	 supplies other than those terms; and (c) certified memoranda of the Operator for 
used for work under Categories (5) and (6). such items as depreciation of Operator-owned equipment, 


Under	 Category. (4)	 report	 claimed	 rentals on unemployment taxes, and employee's liability, insurance. 
equipment belonging to a third party, claimed payments The certification may be stated thus, "Certified True 
or obligations for payments on the Operator's. purchase Copy (or Transcript)", followed by the signature of the 
of equipment, and claimed depreciation for the use of Operator 'or., his agent.	 One copöf .ea'ch'docunrèht 
Operator-owned	 equipment.	 . should accompany the original of this voucher. 


Under Categories (5) and (6) include all claimed	 , The requirement for submitting documentary evi-
costs of labor,	 supervision, technical services,' opCr- dence" of claimed costs may be waived by the OME 
ating materials and supplies, and all other items used regional. Executive Officer if he determines that it is 
in (5) the initial rehabilitation and repairs of ecisting impracticable for an Operator to submit this material 
buildings,	 fixtures,	 installations	 (exclusive oflnihe ' 'in any ca'sé 6fwãi' 'éi of this requirem'ent	 iite" 
workings), and operating equipment; and (6) the instal- audit by an OME auditor is mandatory prior to.payrnent 
lation or construction of new buildings, fixtures, and 	 . of th"find''Orator's Monthly Voucher. 
fixed 'improvements (exclusive of mine workings). . Do '	 .	 . 
not report these costs under Categories (2), (3), (4), .	 . '.	 ; 
and	 (7).	 '


. 
.	 .	 INT.DUF. ,D.C.59-







ORM61	 NITED STATES 1959	
DEPARENT OF THE INTERIOR 


a,	
'	 OFFICE OF MINERALS EXPLORATION 


OPERATOR 'S PROGRESS REPORT	 'For Month of	 ' ' , Docket No." 


Operator ' s Name_'hP. 	 f	 cAr	 . - -' Ctract No. 14-23-090—, 


OPERATION UNITS


FOR OPERATOR'S USE FOR GOVERNMENT USE ______ 
UNITS 
THIS 


MONTH


UNITS TO 
DATE


COSTS TO


' 
DATE


APPROVED 
UNITS THIS 


MONTH


APPROVED 
UNITS TO 
DATE


APPROVED 
COSTS TO• 


DATE 


Drifting .................................. 
Crosscutting .......................... 
Raising ................................... 
Shafts ........................_______ ________ _______________ 
Winzes .................................. 
OtherUnderground ................______	 _______	 ______________ 
Drilling, Core-Diamond ..........._____ ______ 	 26Z)	 . 


Rotary ............. 
Drilling, Non-core-Diamond.... 	 ______	 _______ ______________ 


Rotary ......._______ ________ _______________ 
Chisn..........._____ ______ ___________ 
Percussion _______ ________	 ' 


Miscellaneous ........................ 
Eized unit coti	 ____ _____	 26Z} 


Roads and Trails .....................______	 _______ 
Stripping ................................ 
Trenching............................... 
Test Pitting	 .......................... 
OtherSurface Work ........._______ ________ ________________ 
Initial	 Rehabilitation	 and	 Repairs	 ..................................................... 
Rehabilitation of Mine	 Workings ........................................................ 
New Buildings,	 Fixtures,	 etc.	 .......................................................... 
Operating Equipment Purchases	 O9 
AnalyticalWork	 ................................................................................ 


TOTAL TO DATE (per MME.Form 60)	 ...................................


_______________ ___________ _______________ ________________ 


__________ ______________ _______________ ______________ 
.20,698.00 . ___________ _____________ 


______________ ________________ ______________ __________ 
___________ _______________ ________________ _______________
________ ___________. ____________ ___________ 


_______________ ___________ _______________ ________________ 


1,179.00 
795.00 ______________ ________________ __________ 


___________ _______________ 


115.00 


22,7.00 


REMARKS	 ' 


(Continue on back)	 '


REMARKS 


(Continue on back) 


The undersigned company, and the official executing this certification on its 
behalf, hereby certify that the information contained in this report is correct and	 . 
complete to the best of their knowledge and belief. 


Date . J. 6, 19 I 	 0 erator	 "1	 n1s & 


Title	 4ent 
A wiilfull	 false statement or representation to any department or agency of the United States 
as to any matter within its Jurisdiction is a criminal offense. (U.S. Code, Title 18, Sec. 1001.)


I certify that the information above is 
complete and accurate to the best of my know-
ledge and belieL 


Si 


'Title ___________________________ 
1' 


Date	 /,iiIi'/
'(INsTRUcTIONs ON REVERSE) 







REMARKS (Cont)	 S REMARKS (Cont) 


	


--':;-..,	 ..


•1 


INSTRUCTIONS FOR'PREPARING OPERATOR'S.PROcRE5SREPOR1y 
MME FORM 61 


This report is the second of the three parts of the Opera-
tor' s Monthly Report. Submit the original and four copies. 


The cost for each operation should be the total of all 
- claimed costs attributable to that type of work with two excep-


tions, namely—operating equipment purchased and analytical 
work which are. stated separately. For example, drifting costs 
should be the total of all costs chargeable to drifting including 
supervision, technical services, timbering (if any), etc. Similarly, 
drilling costs should include the cost of cementing, reaming, 
core boxes, etc. This procedure of distribution holds 
the contract was written on an actual cost or a unit cost basilk,- . 
or some combination of the two. Distribute the cost of suh 
general items as supervision, equipment rented 1 etc. accordig 


	


to relative footages or on.some other conventional basis. The itm	 ii 
"Initial Rehabilitation and Repairs" covers all rehabilitatin /	 .	 . .	 .	 .	 .	 Cf andi or repairs other than the rehabilitatiqn of .rni.re , workings. 


The item titled ' t Drilllng, Nn-c6ré Perüssion" include-s 
all drilling performed with wagon, jabpjmer, stoper and, mount-
ed drills. The several items 1abe1ld "Ot1er" are provided to 
take care of particular exploration operations not specified on 
this form.


INT,DUF. ,D.C.9-







.	 .	 ..	 . . 	 -	 . j ..	 . .	 .	 .	 ..	 . 
SHASTA Minerals & Chemical COMPANY .	 .	 .	 1406 WALKER BANK BtDG 	 .	 . 


SALT LAKE CITY 1 UTAH 


Deosaber 9, 1960 


Mr. Glenn C. Gentrr 
Acting Piøld Officer, OME 
Region IX 
555 Battexy $treet 
$*n Pz'*ncieco, Californi*


Re: Docket No. oME6O78 (Copper.Zino) 
Shaata MLnez'a18 and Chei*icml Cosipsny 
BaiakIal* Mine 
Shasta County, Califor'nia 
Contract No. Xdm-E2].13 


Desr Mt'. Gertry: 


Attached is the Operator's Monthly Report for the month of November 
196Q. You will note that no work was done on the contract during this 
month. 


Duø to the Early heavy rains in the Sh*sta area, we have not been able 
to complete the detailed geological mapping in Areas I &nd XX. We are 
working on this at the present time and should have the Interim Report 
to you within the next few days. Aø a result of our drilling during 
the last season in Areas I and U, we think it advisable that detailed 
geological mapping be done in Ares Xli before drilling. The rainy 
season, as you. know, terminates about the Let of April. It will pro 
bably take two to three months after this date to complete the mapping 
in Area Ill. Upon its completion, we pl*n to resume drilling in that 
aia under the above captioned loan contract. 


Mx. Wlkr mentioned in his letter of December 1, 1960 that we will 
probably require an extension ot time to complete the contract. We 
would like to submit this request to you at the Use we forward the 
report covering the results of our drilling in Areas I and XX. 


Please let us know if you have any suggestions in regard to this matter. 


Sincerely yours, 


SHASTA MINERALS CHE At COMPANY 


K. . Stoker 
President 


KLS:noh







M1 FOM56O	 UNITED STATES 
1. 1959	


DEPARTMENT OF THE INTERIOR •	 DktN	 ____________ 
OFFICE OF MINERALS EXPLORATION 	


°c 0	 0.	 __________________ 
Contract No. 


14-23-090—


OPERATOR 'S MONTHLY VOUCHER	 For Month of	 Uoib1!	 Contract Amount	 $ 


-	 Gov't. Participation " 50	 $ A4,1O 
Operator's Name	 h$ta LflcPi	 &	 tdCi	 Mineral(s) 


Address 1I	 tksi' ?ri	 S1t iir 


FOR OPERATOR'S USE	 . FOR GOVERNMENT APPROVAL ONLY 


COST CATEGORI ES MONTHLY PREVIOUSLY TOTALS TO MONTHLY PREVIOUSLY . TOTALS TO 
TOTAL REPORTED .	 DATE . TOTAL REPORTED DATE 


Fixed Unit Costs and 


(1) Independent Contracts: .	 . .. 


Bulldozing	 .. ?95IIJ 
Drifting 


Crosscutting .......................... 
Drilling . ._________ _____________ 


S .


________________ 


(2) Personal Services:


. 


. . -	 .,. 


Supervision& Technical _____________ _________________ __________________ ____________________ 


_____________ _________________ __________________


____________ _________________


. 
____________ ________________ _________________


____________ 
V


_________________ 


. 


O u tside Consultants	 ................
• 


Labor ....................................... . ___________________ 
.	 . .


___________ 
.


________________ 
(3) Operating Mat'I. & Supplies: 


Timber ____________ ________________ . 
____________ .	 .


_________________ 


__________________
___________ ________________ 


E xplosives	 .......................- ____________________ 
___________ .


____________ _________________ 
Pipe	 .........................


____________ _________________ ____________________ __________________ ____________ _________________ Rail	 ..........................................
. . 


(4) Operating Equipment:


_____________ _________________ ___________________ _____________________ 
_____________ __________________


_____________ _________________
_____________________ 


____________ _________________
___________________ 
___________________


_____________ _________________
____________________ ____________ _________________ D epreciation	 .............................


(5) Initial Rehab. & Repairs:


____________ _________________ - ___________________ ____________ _________________


____________________ ____________ 


____________


_________________ _______________ ____________ _________________ 


(6) New Buildings, Fixtures, etc. ____________________ _________________ ___________________ ____________ _________________ 


Rental.......................................


(7) Miscellaneous: 


P urchase	 ...................................


____________________ ____________ _________________ ___________________ ____________ _________________ 


Buildings, Fixtures, etc ........


_____________ __________________ ___________________ 


S


_____________ _________________ 


Operating Equipment ...............


., _________________
___________________ 


Repairsto Equipment	 .............


Employee's Liability Ins........____________ ________________ __________________ ___________ ________________ 


Analytical Work	 .......................


Payroll Taxes	 .........................


__________ U19.3Q _________ ______ __________ ______ 


TOTALS .. 


.1 certify that the above bill is correct and just and that payment therefor has Pursuant to authority vested in me, I certify 
not been received, that this account is correct and proper for payment 


* p	 .	
. 


aje
in the amount of:	 . 


S	
$


S 
.. 
sgnature


.	 . (Authorized Certifying Officer) 


* When a voucher is signed or receipted in the name of a company or corporation, the name of 
the person writing the company or corporate name, as well as the capacity in which he signs, 
must appear, For example: "John Doe Company, per John Smith, Secretary," or "Tress- 
urer," as the:cade may be.	 S 
A willfully false statement or representation to any department or ancy of the United 
States as to any matter within its Jurisdiction is a criminal offense.	 (U.S. Code, Title 18, Sec. 1001.) 	 - ___________ __


(INSTRUCTIONS ON REVERSE)


Date ________________	 Vou. No. 


(SEE OTHER SIDE)







Certification by Government Rep sentative: 


I certify that to the best of m y knowledge and belief the contractor submittin g this voucher is oDeratin an enloration 


OPERATOR'S MONTHLY REPORT 


The Operator, under an Office of Minerals Explor-
ation contract, is required to report monthly to the 
Government. The report consists of three parts. 


FIRST, the Operator's Monthly Voucher on MME 
Form 60 listing the project costs incurred and claimed 
by the Operator is the voucher basis for payment of 
the Government's share of the cost. 


SECOND, the Operator's Progress Report on MME 
Form 61 is a statistical report of the units and cost of 
of work performed under the contract.


THIRD, the Operator's Narrative Report is a' con-
cise description, of the work performed, results accom-
plished, and any unusual situations encountered, 
illustrated and supported by engineering-geological 
maps or sketches, drill hole logs, assay reports, etc., 
as pertinent. 


The Operator submits the original and four copies 
of each of the three sections of this report to the OME 
regional Executive Officer at the' end of each. month 
during the life of the contract. 


PREPARATION OF OPERATOR'S MONTHLY VOUCHER, MME FORM 60 


After " all applicable spaces are filled in, the 
Operator or his agent must sign the certification in the 
lower left corner. Categories (2) through (7) apply to 
"Actual Cost" contracts only. 


Under "Fixed Unit Costs" and Category (1) 
report, (a) the total fixed unit costs of work performed 
under contract provisions for contribution by the Gov-
ernment on ,a basis of "fixed unit costs"; and (b) the 
claimed costs of work performed on a unit-price basis 
by independent contractors. 


Under Category (2) include the claimed costs of 
all payrolled and invoiced supervisory, technical, and 
labor personnel, except the costs for services applica-
ble to Categories (5) and (6). 


Under Category (3) include the claimed costs of 
all project materials and supplies other than those 
used for work under Categories (5) and (6). 


Under Category. (4) report claimed rentals on 
equipment belonging to a third party, claimed, payments 
or obligations for payments on the Operator's purchase 
of equipment, and claimed depreciation for the use of 
Operator-owned equipment. 


Under Categories (5) and (6) include all claimed 
costs of labor, supervision, technical services, oper-
ating materials and supplies, and all other items used 
in (5) the initial rehabilitation and repairs of existing 
buildings, fixtures, installations (exclusive of mine 
workings), and operating equipment; and (6) the instal-
lation or construction of new buildings, fixtures, and 
fixed 'improvements (exclusive of mine workings). 'Do 
not report these costs under Categories (2), (3), (4), 
and (7).


Under Category (7) include all miscellaneous 
claimed costs such as repairs (other than initial) and 
maintenance of equipment, ' sampling and analysis, 
travel, communication, accounting, office expenses, 
and the Operator's share of payroll taxes and insurance. 


Except for amounts claimed under "fixed unit 
costs" provisions of the contract, all costs claimed 
in this voucher must be supported by documentary 
evidence consisting of (a) certified copies or tran-
scripts of payrolls which list each employee, wage 
rate, period of employment, gross earnings, itemized 
deductions, and net earnings; (b) original or certified. 
copies o,f invoices, statements of accounts, or purchase 
orders which indicate items of materials or services, 
quantities, unit prices, total charges, and payment 
terms; and (c) certified memoranda of the Operator for 
such items as depreciation of Operator-owned equipment, - 
unemployment taxes, and employee's liability insurance. 
The certification may be stated thus, "Certified True 
Copy (or Transcript)", followed by the signature of the 
Operator or his agent. One copy of each document 
should accompany the original of this voucher. 


The requirement for submitting documentary evi-
dence of claimed costs may be waived by the OME 
regional Executive Officer if he determines that it is 
impracticable for an Operator to submit this material. 
In any case of waiver of this requirement an "on-site" 
audit by an OME auditor is mandatory prior to payment 
of the final Operator's Monthly Voucher. 


INT.DUF, ,D.C.9-' 415?2







M.FOR161	 UNITED STATES T.	
DEPA MENT OF THE INTERIOR 


OFFICE OF MINERALS EXPLORATION 


OPERATOR 'S. PROGRESS REPORT	 For Month of ______________	 Docket No. 


Operator's	 .	 Contract No. 14-23—O9O3 


OPERATION UNITS


FOROPERATOR'SUSE FORGOVERNMENTUSE _____ 
UNITS 
THIS 


MONTH


UNITS TO 
DATE


COSTS TO 
D	 E AT


APPROVED 
UNITS THIS 


MONTH


APPROVED 
UNITS TO	 . 
DATE


APPROVED 
COSTS TO 


DATE 


Drifting................................... 


Crosscutting........................... 


Raising.................................... 


Shafts....................................._______ ________ _______________ 


Winzes	 ................................... 


Other Underground 


Drilling, Core Diamond	 ______ _______ 


Rotary............. 


Drilling, Non-core-Diamond.... 	 . 


Rotary...... 
Chizn........._____ ______ ___________ 
Percussion 


Miscellaneous	 ........................ 


___ 
Roads and Trails.................. 
Stripping................................ 
Trenching	 .............................. 
Test Pitting	 .......................... 
Other Surface Work ................._______ ________ 
Initial	 Rehabilitation	 and	 Repairs	 .................................................... 


Rehabilitation of Mine	 Workings........................................................ 


New	 Buildings,	 Fixtures,	 etc.	 .......................................................... 


Operating Equipment Purchasesg..b*................................. 
Analytical	 Work ............................................................. 


TOTAL TO DATE (perMMEForm6O) 	 ...................................


_______________ ___________ _______________ ________________ 


__________
.	 . 


______________ _______________ 


___________ ____________ ___________ ________ 
.


-.


- ___________ 


REMARKS	 .	 . . 


the row.	 rnop . j (ctob*r, 
raport on initi*	 iOe *r*d	 £ in	 cà. 


(Continue on back)	 .	 .


REMARKS 


(Continue on back) 


The undersigned company, and the official executing this. certification on its 
behalf, hereby certify that the information contained in this report is correct and 
complete to the best of their knowledge and belief. 


A willfully false statement or representation to any department or agency of the United States 
as to any matter within its Jurisdiction is a criminal offense. (U.S. Code, Title 18, Sec. 1001.)


I certify that the information above is 
complete and accurate to the best of my know-
ledge and belief :Z Gj5/.rernment	 epres	 a ye 


V	 I Li 
Date	 '2_/ / .7/ (c C


(INSTRUCTIONS ON REVERSE) 







REMARKS (Cont.)


INSTRUCTIONS FOR PREPARING OPERATOR'S PROGRESS REPORT, 
"MME.FORM61 


This report is the second of the three parts of the Opera-
tor's Monthly Report.	 Si.ibmit the, original and four. copies. 


The	 cost	 for each operation should	 be	 the	 total	 of all 
claimed costs 'attributable to that . 'type of work ,with two excep-
tions,	 namely—operating	 equipment	 purchased	 and	 analytical 
work which are stated separately. 	 For example, drifting costs 
should be the total of all costs chargeable to drifting including 
supervision, technical services, timbering (if any), etc. 	 Similarly, 
drilling	 costs	 should	 include the	 cost of cementing, reaming, 
core	 boxes, etc.	 This procedure of distribution holds whether 
the contract was written on an actual cost or a unit cost basis, 
or some combination of the two. 	 Distribute the cost	 of such 
general items as supervision, 'equipment rented 1 etc. accordiflg 
to relative footages or on some other conventional'basis. The iemT = 
"Initial	 Rehabilitation	 and	 Repairs"	 covers	 all rehabilitation 8IE 


and/or repairs other than the rehabilitation of mine workings. 
The item titled "Drilling, Non-core Percussion" includes DEC	 '196 all drilling performed with wagon, jack-hammer, stoper and mbunt-' 


ed drills.	 The several items labelled "Other" are. providd tb1	
OF TUE SECETRI 


of particular exploration operations not specifieLQ SCL SECTg


INT,DUP. ,D.C.59-.	 1.-Y7 
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ME FqM 60	 UNITED STATES.	
77	 ' 


• 1959	
DE	 TMENT OF THE INTERIOR	 :	 - ..	 - 


OFFICE OF MINERALS EXPLORATION 	
Docket No.	 0	 6078 
Contract No.. 


14-23-090—	 21]3 
OPERATOR 'S MONTHLY. VOUCHER 	 . For Month of 	 October	 Contract Amount	 $	 / 


.	 .	 ...
Gov't. Participation	 50 $	 4410 00 


Operator's Name Shasta Minerals & Chemical Company 	 Mineral(s)	 . 
Address 1406 Tn 1kAr -Rank Rnf 1 di ng, Salt tAke City, Utah 


FOROPERATOR'SUSE FOR GOVERNMENT APPROVAL ONLY 


COST CATEGORIES MONTHLY PREVIOUSLY TOTALS TO MONTHLY PREVIOUSLY TOTALS TO 
TOTAL REPORTED .	 DATE . :T0T REPORTED DATE 


Fixed Unit Costs and 
(1) Independent Contracts: .	 -


. Bulldozing.............. 795,00 795,00 S _____________ ________ 


.____________


. 


S . 


C rosscutting ............- .	 . 


405270 16645,30


. 
20698,00 Drilling .....................................


(2) Personal Services: . 


Drifting	 ....................................


Supervision & Technical ____________ _________________ .	 . 


____________ . Outside Consultants	 ...............
. ________________ _________________ __________________ 


. .	 .


___________ 


.


_______________ 


(3) Operating Mat'l. & Supplies: 
L abor	 .......................................


. 
.	 .	 . E xplosives. ..............


____________ ________________ . 


Timber	 ..........................-......... 


Pipe 	 ........................- ___________________ 


____________ ________________


__________________ 


__________________


________________ 


R ail	 ......................................••• ___________________. 


50,00 125,00 17500


___________ 


.


________________ 


. 


(4) Operating Equipment: . . 
Rental	 .......................................


.


_____________ . 
_____________


__________________ 
__________________


___________________ 


___________________


_____________


_____________________ 


_____________ __________________ ___________________


_____________ 


_____________


_________________


_____________________ _________________ Depreciation	 .............................


(5) Initial Rehab. & Repairs:
____________ _________________ 


_________________


__________________ 


__________________


____________ _________________ ____________________ 


____________________ ____________ ____________ _________________ 


(6) New Buildings, Fixtures, etc. ____________________ ____________ _________________ __________________ ____________ _________________ 


(7) Miscellaneous: 


Purchase	 ...................................


_____________ _________________ __________________ ____________ .	 S 


Buildings, Fixtures, etc ........


Analytical Work . 


Operating Equipment ...............


P ayroll Taxes	 ........................
_________________ 


Repairsto Equipment	 .............


Employee's Liability Ins ........ ____________________ _____________ __________________ ____________ 


Pj,. •• s • 


............................


230,85 948.15 1179.00 


.:::::::::: 8 /K,^13. 
I certify that the above bill is correct and just and that payment therefor has. . Pursuant to authority vested in me, I.certify 


not been received, that this account is correct and proper for payment 
* , uate 1]/).7A6c)	 r ae_	 Miues & Chemical Co.


the amount of: 


Pa1int	
. S	 $_D2J4 


.	 -. 
Ignature 


.	 -	 (Authorized Certifying Officer) 


* When a voucher is s gned or receipted in the name of a company or corporation, the name of 
the person writing the company or corporate name, as well as the capacity in which he signs, 
must appear. For example: "John Doe Company, per John Smith, Secretary," or "Treas- . 
urer, ' as the:cade may be. 
A willfully false statement or representation to any departmant or agency of the United States as to any matter within its Jurisdiction is a criminaloffense. 	 (U.S. Code, Title 18, 
Sec. 1001.)	 . 


(INSTRUCTIONS ON REVERSE)


-	 /	 / 
Date	 /2i 4 / 6 a	 Vou. No. '	 ' 


(sEE OTHER SIDE)







Certification by Government Re sentative: 


I certify that to the best of my knowledge and belief the con 
project in accord ce 	 ___________ Z /Ai 


Signa	 44	 Title____ 


A 


Sign	 Ti tie


actor submitting this voucher is operating an exp1oration"/ 


%QJ2 /iate	 ii& 


ate_/1- -?'--4' 


OPERATOR'S MONTHLY REPORT 


The Operator, under an Office of Minerals Explor-
ation contract, is required to report monthly to the 
Government. The report consists of three parts. 


FIRST, the Operator's Monthly Voucher on MME 
Form 60 listing the project costs incurred and claimed 
by the Operator is the voucher basis for paymeit of 
the Government's share of the cost. 


SECOND, the Operator's Progress Report on MME 
Form 61 is a statistical report of the units and cost of 
of work performed under the contract.


THIRD, the Operator's Narrative Report is a'con-
cise description of the work performed, results accom-
plished, and any unusual situations encountered, 
illustrated and supported by engineering-geological 
maps or sketches, drill hole logs, assay reports, etc., 
as prtinent. 


The Operator submits the original and four copies 
of each of the three sections of this report to the OME 
regional Executive Officer at the end of each month 
during the life of the contract. 


PREPARATION OF OPERATOR'S MONTHLY VOUCHER, MME FORM 60 


After all applicable spaces are filled in, the 
Operator'or his agent must sign the certification in the 
lower left corner. Categories (2) through (7) apply to 
"Actual Cost" contracts qnly. 


Under "Fixed' Unit Costs" and Category (1) 
report, (a) the total fixed unit costs of work performed 
under contract provisions for contribution by the Gov-
ernment on a basis of "fixed unit costs"; and (b) the 
claimed costs of work performed on aunit-price basis 
by independent contractors. 


Under Category (2) include the claimed costs of 
all payrolled and invoiced supervisory, technical, and 
labor personnel, except the costs for services applica-
ble to Categories (5) and (6). 


Under Category (3) include the claimed costs of 
all project materials and supplies other , than those 
used for work under Categories (5) and (6). 


Under Category (4) report claimed rentals on 
equipment belonging to a third'party, claimed payments 
or obligations for payments on the Operator's purchase 
of equipment, and claimed depreciation for the use of 
Operator-owned equipment. 


Under Categories (5) and (6) include all claimed 
costs. of. labor, supervision, technical services, oper-
ating materials and supplies, and all other items used 
in (5) the initial rehabilitation and repairs of existing 
buildings, fixtures, installations (exclusive of mine 
workings), and operating equipment; and (6) the instal-
lation or construction of new buildings, fixtures,. and 
fixed 'improvements (exclusive of mine workings). Do 
not report these costs under Categories (2), (3), (4), 
and (7).	 '


Under Category (7) include all miscellaneous 
claimed costs such as repairs (other than initial) and 
maintenance of equipment, sampling and analysis, 
travel communi catioh, accounting,' offi Ce' expenses, 
and the Operator's share of payroll taxes and insurance. 


Except for amounts claimed under "fixed unit 
costs" provisions of the contract, all costs claimed 
in this voucher must be supported by documentary 
evidence consisting of: (a) certified copies or tran-
scripts of payrolls which list each employee, wage 
rate, period of employment, gross earnings, itemized 
deductions, and net earnings; (b) original or certified 
copies of invoices, statements of accounts, or purchase 
orders which indicate items of materials or services, 
quantities, unit prices, total charges, and payment, 
terms; and (c) certified memoranda of the Operator for 
such items as depreciation of Operator-owned equipment, 
unemployment taxes, and employee's liability insurance. 
The certification may be stated thus, "Certified True 
Copy (or Transcript)", followed by the signature of the 
Operator or his agext. One copy of each document 
should accompany the original 'of this voucher. 


The requirement for submitting documentary evi-
dence. of claimed costs may be waived by the OME 
regional, Executive Officer' if he determines that it is 
impracticable for an Operator to submit this material. 
In any case of waiver of this requirement an "on-site" 
audit by an OME auditor is mandatory prior to payment 
of the final. Operator's Monthly Voucher. 


INT.DUF. ,DC.59- 4IS?2







MMEFORM 6	 UNITED STATES. 
DEPA MENT OF	 TJOR 


OFFICE OF MINERALS EXPLORATION 
Shasta Minerals & Cheical Company	 2W 


OPERATOR 'S PROGRESS REPORT	 For Month of _______________ 	 Docket No. ____________ 


Operator's Nai.e	 Contract No. 14-23-090--


•
OPERATION UNITS


FOR OPERAToR'S USE FOR GOVERNMENT USE 
UNITS 
THIS 


MONTH


UNITS TO 
DATE


COSTS TO 
DATE


APPROVED 
UNITS THIS 


MONTH


APPROVED 
UNITS TO 
DATE


APPROVED 
COSTS TO 


DATE 


Drifting ..................................._______ ________ _______________ 
Crosscutting............................_______ ________ ________________ 
Raising ..................................._______ 	 _______________ 
Shafts .....................................?3IY 	 _533_	 262) 
Winzes ...................................._______	 ________	 ________________ 
OtherUnderground ..................._______ ________ _______________ 
Drilling, Core-Diamond ..........._______ ________ _______________ 


Rotary .............._______ ________ _______________ 
Drilling, N on-core-Diamond....	 ________ _________ _________________ 


Rotary .......______ _______ ______________ 


unit cae ..........	 21O	 513	 262) 
Percussion	 5	 53 


Miscellaneous ........................._______ ________ _______________ 


Roadsand Trails ....................._______ ________ ______________ 
Stripping ..................................._______	 ________	 ________________ 
Trenching ..............................._______ ________ 	 ________________ 
TestPitting ............................_______ ________ _______________ 
Other Surface Work ................._______ ________ ______________ 
Initial	 Rehabilitation	 and	 Repairs	 .....................................................
Rehabilitation of Mine	 Workings .........................................................
NewBuildings, 	 Fixtures,	 etc	 ...........................................................
Operating	 Equipment Purchases	 .......................................................
AnalyticalWork	 .................................................................................


TOTAL TO DATE (perMME.Form6O) 	 ...................................


_______________ ________________ 
_________________ 
_______________ 


_________________ 
________________ 
_______________ 
________________ 
_________________ 
______________ 


_______________ 


_______________ 
_________________ 
_________________ 
________________ 


_______________ 
________________ 
_______________ 
_______________ 
_________________ 


_______________
___________ _______________ 


______________
___________ ________________ 


20,69,0C)
__________ ______________ 


_______________ 
_______________


___________ ________________ 


______________
___________ _______________ 


_______________
__________ ______________ 


________________
___________ _______________ 


_____________
___________ ________________ 


1,179.00
_________ _____________ 


795,00 
______________ __________ ______________ 


______________ __________ ______________ 
________________ 
________________


___________ _______________ 


_______________
___________ 
___________


_______________ 


175,00
_______________ 


______________ 
_______________ 
______________ 
2281i7.00 


_______________ 


___________


REMARKS
	


REMARKS 


(Continue on back)
	


(Continue on back) 


The undersigned company, and the official executing thiscertificationon its . . 	 I certify that the information above is 
behalf, heI&Jy that the information Ja1 t	 Cc complete and accurate to the best of my know-
complete tthe best of their knowledge and belief,	 ledge 


President 
Dote	 Oper tor	 'Signo 


A willful1 false statement or representation to any department or agency of the United States 
as to any matter within its Jurisdiction is a criminal offense. (U.S. Code, Title 18, Sec..lOOl.) 	 _______________________________________ 


Title 


Date	 CI 11-21 - 


(INSTRUCTIONS ON REVERSE) 







REMARKS (Cont.) 
REMARKS (Cont.)


-	 , 


INSTRUCTIONS FOR PREPARING OPERATOR'S PROGRESS REPORT, 
MME FORM 61 


This report is the second of the three parts of the Opera-
tor's Monthly Report. Submit the original and four copies. 


The cost for each operation should be the total of all 
claimed costs attributable to that type of work with two excep-
tions, namely—operating equipment purchased and analytical 
work which are stated separately. For example, drifting costs 
should be the total of all costs chargeable to drifting including 
supervision, technical services, timbering (if any), etc. Similarly, 
drilling costs should include the cost of cementing, reaming, 
core boxes, etc. This procedure of distribution holds whether 
the contract was written on an actual cost or a unit cost basis, 
or some combination of the two. Distribute the cost of such 
general items as supervision, equipment rented, etc. according 
to relative footages or on some other conventional basis. The item 
"Initial Reha bilitation and Repairs" covers all rehabilitation 
and/or repairs other than the rehabilitation of mine workings. 


The item titled "Drilling, Non-core Percussion" includes 
all drilling performed with wagon, jack-hammer, stoper and m'ount-
ed drills. The several items labelled "Other" are provided to 
take care of particular exploration operations not specified on 
this form.


INT.DUP.,D.C.59- i1-V7
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SHASTAineraIs & Chemical 
1406 WALKER B 


SALT LAKE CITV 1, UTAH 


November 15, 1960 


Mr. Glenn G. Gentry	
V 


Acting Field Officer, OME	 - 
Region II	 ______ 
555 Battery Street	 ____ 


Fraxtisco., California : 	 • • . : :	 .	 ____ - 


Re: Docket No. OME '6O78 o 
Shasta Minerals & Ch ical 
Balakiala Mine 
Shasta County, Ca1ifornia 
Contract No. IdmwE 2113 


Dear Mr. Gentry: 


Role No. AS8, drilled at site #3 in Area U, was completed to a depth 
of 389 feet during October. No ore or significant mineralization was 
encountered in this hole. 


Hole No. AS-9, drilled at site #7 in Area II, was completed during 
October to a depth of 210 feet. No ore or significant mineralization 
was encountered n this hole. 


Hole No. AS1O, drilled at site #6 in Area U, was conipleted during 
October to a depth of 221 feet. No ore or significant mineralization 
was encountered in this hole. 


As Mr. Walker advised you in his letter of October 26th, our company has 
decided to temporarily suspend drilling operations in Area I and Area II, 
and to delay starting drilling operations in Area XIX until sufficient 
detailed surface mapping has been completed to more specifically indicate 
the target areas. It is our intention to apply for a suspension and 
extension of time as soon as the geological map and accompanying sections 
for Area I and Area II have been completed so that they may be discussed 
in this application. We hope to have this done before the end of 
November,


Very truly yours, 


HA5TA MINERALS tv CREMICAL COMI'ANY 


Z	 ' 
K. L. Stoker 
President







MME.OhM6O	 UNITED STATES 
SEPT. '1959	


DE	 TMENT OF THE INTERIOR 
OFFICE OF MINERALS EXPLORATION	


Docket No.	 0	 78 
Contract No. 


14-23-090—_211,3 
OPERATOR 'S MONTHLY VOUCHER	 For Month of	 September, 1960	 Contract Amount	 $	 896Z)e00 


Gov't. Participation ' 	 0	 $ 44,810.00 
Operator's Name Shr4atn Minerals & Chemical Company	 Mineral(s) 


Address jn6 Walker Thnk BuhldinE, Salt Lake City, Utah 


FOR Op ERATOR'S USE FOR GOVERNMENT APPROVAL ONLY 


COST CATEGORIES MONTHLY PREVIOUSLY TOTALS TO MONTHLY PREVIOUSLY TOTALS TO 
TOTAL REPORTED DATE TOTAL REPORTED DATE 


Fixed Unit 'Costs and 
(1) Independent Contracts:, 


Bulldozing................ 795, 795,00 
_________________ ___________________ ____________ _________________ Drifting	 .....................................____________ ____________________ 


Crosscutting	 ............................


'7,821,0 )	 8824,30 16,645.30 Drilling..............: 


(2) Personal Services: . 
• Supervision & Technical	 ' '	 '	 . •' ___________________ . 


'	 .


_________________ ____________________ 


Outside Consultants
____________ ________________ . 


. .
___________ 
.


________________ 
.	 .	 .


___________________ 
(3) Operating Mat'l. & Supplies 


Timber	 ..........................._ ' ' 


_____________ __________________ '	 ' Explosives ...............................


Pipe............................................. ' 
____________ ________________ __________________ Rail	 ..........................................


125,C 125,00
____________ ________________ ___________________ 


Core boxes 


(4) Operating Equipment:
_____________ __________________ 


_____________ __________________


___________________ 


___________________
_____________ _________________ _____________________ 


_____________ __________________ ___________________


_____________ _________________ _____________________ 


Labor	 .......................................


'
_____________ 


.
_________________ _____________________ Depreciation	 .............................


(5) Initial Rehab. & Repairs: 


Buildings,	 Fixtures, etc........._____________ 
_____________


_________________ 
_________________


__________________ ____________ _________________ ____________________ 
OperatingEquipment..............


_____________ .


_______________- ____________ _________________ ____________________ 


(6) New Buildings, Fixtures, etc
. . - ' 


Rental.......................................


(7) Miscellaneous: 


Purchase	 ..................................


_____________ _________________ 
__________________


__________________ 
.


____________ _________________ ____________________ 
Analytical Work


____________ _________________ . _________________ - 


Repairs to Equipment	 ..............


____________ 


4455)


_________________ 


50265


__________________ 


948.15


____________ _________________ ____________________ 
Payroll	 Taxes..........................
Employee's Liability Ins.........


Fixed•uiib-coet 


TOTALS 49' t9,I2/ Q€' /, S7S, S45 
g,391.5 10,121.95 18,513.45 


I certify that the above bill is correct andjustand that )aymenttherefor has Pursuant to authority vested inme, I certify 
not been received. 	 -. : -.	 '	 . that this account is correct and proper for payment 


&hecü Co.
in the amount o 


.. ignOture 
'	 (Authorized Certifying Officer) 


* When a voucher is s 	 ed or receipted in the name of a company or corporation ; the name of 
the person writing the company or corporate name, as weilas the capacity inwhich,he signs, 
must appear. For example: "John Doe Company, per John Smith, Secretary,"'or-"Tréas. . 
titer,' 1 as the:cade may be.	 .	 -'-.'.	 -	 . 
A willfully fcxlse statement or representationto any deparinent oragencyof theUnited 
States as to any matter within its Jurisdiction is a criminal offense 	 (U S Code Title 18 
Sec. 1001.)	 .	 '	 .	 ' 


(INSTRUCTIONS ON REVERSE)
___________________	 ______________ Date ________________ Vou No 	 / 


(SEE OTHER SIDE)







Certification by Government Rsentative:,. 	 ',	
'	 . ".	 ..	 -. 


I certify that to the best of my knowledge and belief tl3e contractor submitting this voucher is operating an exploration 
project in accordance w h t	 mis of.Contract No. ________________ 


Ltle	 LL' L/L4, D ate"_/
0/ 


Appro'ved by OME	 9r4ltete: 


Signature
	


Title	 Date_______ 


OPERATOR'S MONTHLY REPORT 


The Operator, under an Office of Minerals Explor-
ation contract, is required to report monthly to the 
Government. The report consists of three parts. 


FIRST, the Operator's 'Monthly Voucher on MME 
Form 60 'listing the project costs, incurred' and claimed 
by the Operator i's the voucher basis for payment of, 
the Government's share of the cost. 
• SECOND, the Operator's Progress Report on MME 
Form 61 is a statistical report of the units and cost of 
of work performed under the contract.


THIRD, the Operator's Narrative. Report i.s aeon-
cise description of the work performed, results accom-
plished, and any unusual situations encounteid, 
illustrated and supported by engineering-geological 
maps or sketches, drill hole logs, assay reports, etc., 
as pertinent. 


The Operator submits the original and four copies 
of each of the three sections of this report to the OME 
regional Executive Officer at the end of each month 
during the life of the contract. 


PREPARATION OF OPERATOR'S MONTHLY VOUCHER, MME FORM 60 


After all applicable spaces are filled in, the 
Operator or his agent must sign the certification in the 
lower left corner. Categories (2)' through (7) apply to 
"Actual Cost" contracts qnly. , - 


Under "Fixed' Unit Costs" and Category (1) 
report, (a) the total fixed unit coits of work performed 
under contract provisions for contributiOn by the Gov-
ernment on a basis of "fixed unit costs"; and (b) the 
claimed costs of work performed on a unit-price basis 
by independent contractors. 


Under Category (2) include the claimed costs of 
all payrolled and invoiced supervisory, technical, and 
labor personnel, except the costs for services applica-
ble to Categories (5) and (6). 


Under Category (3) include the claimed costs of 
all project materials and supplies other than those 
used for work under Categories (5) and (6). 


Under Category (4) report claimed, rentals on 
equipment belonging to a third party, claimed payments 
or obligations for 'payments on the Operator's purchase 
of equipment, and claimed depreciation for the us of 
Operator-owned equipment.' 


.,Under, Categories (5). and. (.6). include all claimed 
costs of labor, supervision, technical services, oer-
ating materials 'and supplies, and all other items used 
in (5) the initial rehabilitation and repairs of existing 
buildings, fixtures, installations (exclusive of mine 
workings), and operating equipment; and (6) the instal-
lation or construction of new buildings, fixtures,' and 
fixed 'improvements (exclusive of mine workings). ,Do' 
not report these costs under Categories (2), (3), (4), 
and	 (7).	 .	 '	 .


Under Category (7) inálude all miscellaneous 
claimed costs such is repairs (other than initial) and 
maintenance of equipment, sampling and 'analysis, 
travel, communication, accounting, office expenses, 
an'd the Operator's share of payroll 'taxes and insurance. 


Except for amounts claimed under "fixed unit 
costs" provisions of 'the contract, all costs claimed' 
in this voucher, must be supported by documentary 
evidence consistiOg of: (a) certified copies or tran-
scripts of payrolls which list each employee, wage 
rate, period of employment, gross earnings, itemized 
deductions, and net earnings; (b) original or certified 
copies of invoices, statements of accounts, or purchase 
orders which indicate items of materials or services,, 
quantities, unit prices, total charges, and payment 
terms; and (c) certified memoranda of the Operator for 
such items as depreciation of Operator-owned equipment, 
unemployment taxes, and employee's liability insurance. 
'The certification may be stated thus, "Certified True 
Copy (or Transcript)", followed 'by the signature of the' 
Operatbr or his agent. One copy of e'ach document 
should accompany the original of this voucher. 


, The requirement for submitting documentary evi-
dence'of claimed ostsmay be. waived by the OME 
regional Executive Officer if 'he determines that it is 
impracticable for an Operator .to submit this material. 
In any case of waiver of this requirement an 'rorsite" 
audit by Ian 0-ME auditor is mandatory prior to payment 
of the final Operator's Monthly Voucher. 


-,INT.DUF'. ,D.C.'9- 4L5'2 -







MME 1ORM 61	 UNITED STATES SEPT. 1959
DEPAMENT OF THE If1TERIOR' 


OFFICE OF MINERALS EXPLORATION 


OPERATOR 'S PROGRESS REPORT	 For Month of september, 1960	 bocket No. ONE 607R 


Operator ' s Narn,eShaata Minm'a1 & Chemical	 Contract No. i4-23—O9O-13 


I


OPERATION UNITS


FOR OPERATOR'S USE FOR.GOVERNMENT USE 


UNITS 
THIS 


MONTH


UNITS TO 
DATE


COSTS TO 
DATE


APPROVED 
UNITS THIS 


MONTH


APPROVED 
UNITS TO 
DATE


APPROVED 
COSTS TO 
DATE 


Drifting.................................. 


Crosscutting..........................._______ ________ ________________ 


Raising...................................________ _______________ 


Shafts..................................... 


Winzes..................................._______	 ________	 ________________ 


OtherUndergrournJ..................._______ ________ _______________ 


Drilling, Core-Diamond ............1117 	 9)	 2107 
Rotary.............._______ ________ _______________ 


Drilling, Non-core-Diamond.... 	 _______ ________ _______________ 


Rotary........______ _______ _____________ 
ChLrn..........._____ ______ ____________ 


Percussion_______ ________ _______________ 


Miscellaneous..........................______	 _______	 ______________ 


1117	 9-90	 lO7 
Roads and Trails............................5 	 53 
Stripping 


Trenching..............................._______ ________ ________________ 


Test Pittin g ............................_______ ________ _______________ 


OtherSurface Work ................._______ ________ ________________ 
Initial	 Rehabilitation	 and	 Repairs	 .....................................................


Rehabilitation of Mine	 Workings.........................................................


New	 Buildings,	 Fixtures,	 etc	 ...........................................................


Operating Equipment Purchases .. 


Analytical Work	 ...............................................................................


TOTAL TO DATE (per MMEForrn 60)	 ...................................


________________ - 
_______________


_______________ _________________ 
___________ _______________ ________________ 


________________ 
_______________


___________ _______________ _________________ 


16,645.30
___________ _______________ ________________ 


_______________ ___________ _______________ ________________ 
_______________ 
_____________


___________ _______________ ________________ 


____________
_________ _____________ ______________ 


_______________


________ ___________ _____________ 


___________ _______________ ________________ 
______________ 


948.35


__________ ______________ _______________ 


795.00
- 


_______________ ___________ ________________ _________________ 
_______________ 
_______________


___________ _______________ ________________ 
_________________ ___________ ________________ 


______________ 
_______________


________________ 
________________ 
_________________ _______________ 


125.00 
_______________ 


m,5l3.45


_________________ 


______________ 


REMARKS 


(Continue on back)


REMARKS 


(Continue on back) 


The undersigned company, and the official executing thls.certification on its 
behalf, hexeby certify that the information contained in this report. is correct and . 
complete to the best of their knowledge and belief, 


Shasta Minerals & Chemical 
Dote	 ,1Operator	 Company 


_____________________ Title President. 
A wi11fu1i	 e¼.t3representation to any department or agency of the United States as to any matter within its Jurisdiction is a criminal offense. (U.S. Code, Title 18, Sec. 1001.)


I certify that the information above is 
complete and accurate to the best of m know-
ledge an4 belieL 


Signature	 '	 S 


Title L(tL4'	 J41JJ?J 
.	 9vernmen Reprpsent	 i e 


(J	 I	 I 
Date	 .	 /	 0


(INSTRUCTIONS ON REVERSE) 







REMARKS (Cont.)
	


REMARKS (Cont.) 


a 


INSTRUCTIONS FOR PREPARING OPERATOR'S PROGRESS REPORT, 
MME FORM 61 


This report is the second of the three parts of the Opera-
tor's Monthly Report. Submit the original and four copies. 


The cost for each operation should be the total of all 
claimed costs attributable to that type of work with two excep-
tions, namely—operating equipment purchased and analytical 
work which are stated separately. For example, drifting costs 
should be the total of all costs chargeable to drifting including 
supervision, technical services, timbering (if any), etc. Similarly, 
drilling costs should include the cost of cementing, reaming, 
core boxes, etc. This procedure of distribution holds whether 
the contract was written on an actual cost or a unit cost basis, 
or some combination of the two. Distribute the cost of such 
general items as supervision, equipment rented, etc. according 
to relative footages or on some other conventional basis. The item 
"Initial Rehabilitation and Repairs" covers all rehabilitation 
and/or repairs other than the rehabilitation of mine workings. 


The item titled "Drilling, Non-core Percussion" includes 
all drilling performed with wagon, jack-hammer, stoper and mount-
ed drills. The several items labelled "Other" are provided to 
take care of particular exploration operations not specified on 
this form.


INT.DUF. ,D.C.59- 1.-Y7







.	 S SHASTA Minerals & Chemical COMI 
1406 WALKER BANK 


SALT ' LAKE CITY 1, UTAH 


October 7, 1960 


Mr. GlennG. Gentry 
Acting Uëld Officer,. 0M2 
Region XI 
555 battery Street 
San FrancIsco, CalIfornia


Ret


)G.	 0. M. 
RECEiVED OCT 14' 
DA E 


Docket No. OMB-6078 (CZ4L). 
Shasta Minerals & Chemical Company 
Balakla].a Mine 
Shasta County, California 
Contract o. Idm-E.2113 


Dear Mr. Gentry: 


Hole AS ..5 was completed to a depth of 549 feet and was bottomed in 
nonporphyritic rhyolite. No mineralization waa encountered. 


Role AS .-6, drilled at site #10 in Area I, was completed to a depth of 
350 feet. The first two hundred feet drilled was in soft, deeply 
weathered material and no corC was recovered. The base of the agglo-
znerate horizon was reached at a depth of 246 feet, thereafter the hole 
was drilled in nonporphyritic rhyolite. No mineralization was encountered. 


Surface mapping, coupled with drilling i'esults to date, indicated that 
further exploration of Area I would be undesirable (at least the eastern 
part of Area I) and, after receiving approval from you by telephone, the 
drill was moved to a location in Area II. The location selected was 150 
feet northwest of site #1 in Area II and hole AS E 7 was drilled to a 
depth of 291 feet at this location. The base of the agglomerate horixon 
was reached at a depth of 147 feet, the balance of the hole being drilled 
in nonporphyritic rhyolite. No mineralization was encountered. 


Hole AS-8 was then started at site #3 in Area II, about 450 feet west of 
the AS-7 location. The hole was collared in + 4mm rhyolite (capping 
porphyry), the Upper Ialaklala formation, and passed immediately into 
1 mm rhyolite at a depth of 35 feet, the agglomerate horizon being absent. 
Nonporphyritic rhyolite was encountered at 261 feet. The ho,e was 
bottomed at a depth of 389.2 feet on October 1st. No mineralization was 
encountered. 


ReuItø to date have been extremely disappointing for these two areas. 
Two or three $ore holes should suffice to determine whether Area II is 
worthy of mort intensive exploration. Hole AS-9 is now being drilled at 
site #7, which'is the farthest west in the northern row of proposed drill 
boles in Area I. As results indicate that the horizon at the base of the 


\+ 4 mm rhyolite and that at the base of the agglomerate are the only


//
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HoleNo. 
Coordinates 1 
Type Drill ire line 
BitSize	 -


Sheet No. 1	 3FJ.STA iiLRAL3 A!D C TIE.:ICAL co:. PAY 


Date Started L-'i 	 -	 _..	 ....	 - . . - - 


Date Completed. 	 GC;
GEOLOGIC LOG


26OO Collar Elevation	 .	 . -	 . 
Totol Footage	 6lO 
Overall Core Recovery. 82..	 - 
Logged By 'Jv:/JBI	 .. - 


FROM	 TO	 FT.OF TYPE _L_ROCK DESCRIPTION, ALTERATION AND REMARKS 	 TOCORE SECTION	 DEPTH 
.	 ,-.	 - ____ 0


...............	
..	 ...... 


I	 5 0 .	 ; 0	 L o:'e	 -	 ______________ 
50 1L ilicifie(i	 fra;menttd,	 r!..yoiit0	 . 


-	 .	 -	 - r	 -- Fmmentt	 of aorte? trpes	 Prchabiy aicr.te.	 -.-	 . 
L	 econes	 1ou	 ri1icif..ed	 1T1Gnta] g	 .	 . . ________ .


:-i--..
.	 ;	 , 


-:-:----. '--- -.	 .-------...-	 .-.--	 -. ----------.=---- H- --:-::-
TiOG 


-.----
12O5


:
:P


.	 .	 .	 .	 .	 . .	 .	 -	 ;	 ........	 .-	 -	 • ----------
very	 11iCeOUD	 banue	 f10	 breccie0	 Fu1t 1tF) - i5J 0 	 .


. 
j.u±cifict1oil	 .	 , 


±b!c6H	 tuff	 at	 i92	 ---	 -	 -	 -----.-------	 ----	 --	 ..	 -------------:_


r fl r!'	 f	 t'	 --	 ______________________ 
.2	 22 :	 )	 L	 .	 - - .	 - -.	 .. --
2	 .	 .


__ __ .	 ,	 ...........-..	 -	 .	 ..	 ..,	 .	 _____	 - - 
i5.6 €inly	 .1?i1t	 rr23 


L256	 ..	 .. .	 .Fr.giaent.i	 ±1.c±flt,	 1uritic, iQnnorhyxtic rLyo1it0	 .	 ... -	 ..	 - 
txtreme1	 i1ic	 'it 26k 9	 and.


- green oxIoritic cIoi	 appc--.r	 'pDears noifragmenta.. a	 95	 V 


-: oejaapL'0	 .. 
1. 'n	 Fault 3htterE	 ered 33O-383	 zone - 


L	 .. . . -	 .	 ---	 -._ .. 
- Cu	 'T'	 flc	 orrtic TJJ1it	 ce	 1os 


si1icif. i a-.i	 ':arpi	 fragriental	 t	 S91	 ilicification inceases 4O.k32	 .


Ii:' --	 - -	 -	 -	 I	 -	 - 


82 
________ 


€Cy JX	 1J,kfrt	 siii000u	 iiro.1tt	 .with light st	


-


- 
55


- 
0	 tLt	 be vc::v	 ma1l (O 9 1-02!nm)	 uart	 phenocryit - -	 0 515 (	 r:Tcn, 1 1 -r	 iyo1it	 ôp?1yyo LpflnitTh 7ii'	 LigLt LuId-	 0 


it	 ii	 vir4	 111-f1 _______ ____
578


22t of rc'pl	 ment	 rt7:.].i(	 c-tact at 57Fl	 Appears intrusive0 
578	 1mm 1igt 1t1i	 t grL y rhyolito porp1iyr. Extrerie1yfranental 0 


__0 - -.----------.- ----•___--.
______ 


6ou







Hole No.. P-5 -	 .	 Sheet No... 1	 SJILSTA MINERALS A1D CHEMICAL COMPAIIY - 


Coordinates..


	


	 Date Started. 8 .=26O	 ..	 .__ - ...... - .	 . .. - 
&Conven0 DoteCompieted. 


Bit Size..	 GEOLOGIC LOG


Collar Elevation	 2590 
Total Footage.	 9 


Overall Core Recovery 
Logged By. .. YiJV/JBI


•L1,' 0/ fJI _ l 


FROM TO	 FT.OF TYPE 1	 ROCK DESCRIPTION, ALTERATION AND REMARKS	 1---°--H_TO CORE SECTION	 DEPTH 


O 
—.1-


'	 - - "it • 	 .--.-.------.---	 -..".	 -.	 ---.---


..........................................................-...--.----	 •H--
No core. Bably broken ground0 


*lhpl .	 .j
200 


.l'2 j 
].97.	 l . 4


12	 rhyoIito2 y rFiwbreeci&(?I	 .	 .....	 .	 _. 
Latrlx arid most of framexits are l .. 4mm rhyo1it	 -=- 


l973 2.1 .	 DaC..H Bird	 y.e	 orphy. FeldspAr phcnocr st	 to ).ojii


_______ 


. 
2L3 .	 22.8	 . 


...22&' 237	 1	 Po
.Lied.ium grjgre.enfragmen.ta1(?).tuf.f ?	 ...	 ... 
Daed t e poiphyry. Conti	 iartz	 b	 tu	 to 6mm.	 . 
Chloritio, fragzental, noñihritio rhyolite0 i)ark gray.green. 	 .	 . 


t_-_............--	 .----BeGGeS inereas-iigly1ieos and light-er with depth. 
Very siliceOus after 295. Light gray in color, 	 -	 .


-


00 


--
-	 - modera	 to	 nee,	 rIe 


Becomes fragmental at 320. 3mmphenocrysts become predominant v4thdepth. 
• Some large glomerocrysts to 8rn0 Small fault 3 f7-3k7.5.	 .


______ 36939O	 NP
-	 - 


Nonporphyritic agglomerate. Pragment 	 predominantly nonporphyritiQ ro1ite. 
390


. NP - j
V_well uflicifi	 _Beo-e-1ess_frp ntp1.	 _____	 . 
Very siliceous r1obanded nonporphyri.tio rhyolite. 	 - 


Becomes increasinly fragmenta. -.. - -	 --	


--
500 


126
- go_- _	 ill? _---------_- - ____


_ Jramenta1rilicifldAonporphyrit* _rhyolito._--
- - 







Hole No..A6__	 Sheet No._L_	 - SHASTA MINERALS AiD C11ELI CAL COMPA31Y 	 Collar Elevation -	 24 


Coordinates 1 ,(67;o93	 Date Started2i6Q_____________________ ________	 TotaiFootoge_... 5Q.2_ 
Type DrdL. Wii:ne- 	 Date Completed_9124P


	
Overall Core Recovery.. 


BitSie_Ii2,	 GEOLOGIC LOG
	


Logged By	 WJJ/$BI 


FROM TO FÔRcF	 TYPE ROCK DESCRIPTION, ALTERATION AND REMARKS TO CORE SECTION DEPTH 


0 f -. H	 ________ ________ ____ 
__


_____ -__- ii- ___ ___ 
_________ _____________________________________________ 	 __________________________________ Very soft decomposed material0 Large1	 drilled with rock bit. _________	 _________ 


.1
- -a-,--


____ ____ ____ ____ -


No core. 4 ___ ___ ___ _
- _______ 1 200


Doomposed, clylike, deeply weathered rhyolite. Poba 1
200 ____ 


200
__________ 


± 


_________ 


l4


______________________________________________________ 
in agglomerate zone. Contains fe	 1 cm ionporphyritio fraent 


8OeFGOx stain ai 9 22l	 ompoed wit4	 - 
1yu.fl


- 
J__ _?3J l+6 


____
NP 


-
_I 
—1WIfloW I Flow banded nonporhyritic_rhyolite0_Occaeional 1 mm phenocryss 


breocia. Soadeelopment ofhIHth on foT 
_y la	 3cnt pytti	 r


____ ____ 
-	 ____ 


H _____ _____ 
-_H


_____ _____ 


4 _________________________ __ 


otaot between	 ? and sparse 1 mm at 243
__


-


300-
__-


____ 
31+3	 350. 1mm	 p


____ 
At 344,	 mal1 fault with gouge and. brecc1a0 	 ditional para11e1/T. 


t3t 3F7	 Thrttt	 hn	 v	 -


____	 ____ 


•


__ __ —j


____	 _____________ 


_____
__ •	 _ ___•


t-- p0 
__ ___ 


--


- ____ 


_ Thi- 
--H H	 -







Hole No... A 7..	 Sheet No.1	 SHASTA MINERALS AND CHE'ICAL_CO11PANY 


1,865,907 E Coordinotes.	 Dote 
Type DrilL j j	 Dote Completed_9..2 i-6o 
BitSize1X,. ---	 GEOLOGIC LOG


Collar Elevation_ 
Total Footoge..	 291	 -	 - 


Overall Core Recovery.. 5L. % 
Logged By_. _____ /JBI 


FROM TO ÔF TYPE	 ROCK DESCRIPTION, ALTERATION AND REMARKS	 ANGLE	 SECTION	 DEPTH 


_
____5


____ 
No core. Used rook bit.


0: 
- 


5.O 62 S-rnrse DorThyritic. 1.2 mn, 1	 mm agglomerate zone0 Fraenta.L-__J
__ 


_
_ i! Mod	 etodense, l2rn


_
IF	 __1I 1 


_____ 120 1 Greenishgray,fresh. Silicified lOO1O9 	 Becomes nonfragmental.


____ I[ 120 T 
____


137 --Po- porhry.-	 -----
- 4 _____ ____ - Fault zone l371k70 Gouge anbreccia 


_____ ______ 


L__J. NP	 Greenish, silicifieC., nonporphyritic rhyolite0 
rushed zone	 8meha-rore fragment1—at-19± 


Bottom of fragmental zone at 216 _____


55 


—,—+


- _____ 


- ___ 


___421j,__. H
_____ _____ - - _____ 


_________	 _____________________________ 	 4oT 
giayp nonpurphyrttic ro±t—	 —' 


_______________	 zone 22723k _____ _Plt
_______ 
_________ 


_______ ____ 


___________________ ___ ___ ___ 
Light gray tuff	 S


_______ 


•1 


282	 291	 NP	 Fragmental, nonporphyritic. Fragments sharp and angular0
-, 


__________


_ 


__-	 { T







. 


ANGLE STATION AREA 
Docket No0 JME6O78	 Contract No0 lk-23O9O2l13-- Period Commencing August 1 9 1960 


flonth	 Hole Date Date Drill Footage Depth Footage Season	 Total Ieported	 No0 Started Finished Shifts Reported of Hole for Month Total 


AhEA I 


Augut	 AS-k 8-26O 8-22-60 55 610 610 


AS-5 8-23-60 1117 1117	 1117 


September 92-60 19 1+2 51+9 


ts-6 9-3-60 9-12-60 12 350 350 
AREA II


AS-7 9-l 3- 6O 9-2 3- 60 19 291 291 


SeptemberAS-8 9-2k-60 990 2107	 2107







44. +1a	 (:Joo 
MMEFORM6O	 5	 UNITEOSTATES 
SEPT. 1959	 '' " 


DE	 TMEN'T OF THE INTERIOR •	
''	 OFFICE OF MINERALS EXPLORATION 	


etI 


SEP 23 i9	 14-23-090—_2113 
OPERATO c& MONTHLY VOUC ' 	 For Month of	 1gUt1 19iO	 Contract Amount	 $ 


OOM.E.	 '	 Gov't. Participation °" 50	 $ 
Operator ' s Na	 t Chtaal	 pP	 Mineral(s)	 ________________ 


Addres	 uflu14rg, Z.tt Lake city, Ut*h -
FOR OPERATOR'S USE FOR GOVERNMENT APPROVAL ONLY 


COST CATEGORIES MONTHLY PREVIOUSLY . TOTALS TO MONTHLY PREVIOUSLY TOTALS TO 
TOTAL REPORTED DATE TOTAL REPORTED DATE 


Fixed Unit Costs and 
(1) Independent Contracts: 


Bulldozing..................................7950C 79.00 
-Drifting	 .....................................


_____________ __________________ ___________________ _____________ _________________ •	 Crosscutting ............. _____________________ 
e824.3C ee24.3O 


(2) Personal Services:
____________ _________________ ___________________ ____________________ 


____________ _________________ ___________________


____________ _________________ 


Drilling	 .....................................


O utside Consultants	 ............... ____________________ 
____________ ________________ __________________


____________ _________________


___________________ ___________ ________________ Labor	 .......................................
(3) Operating Mat'l. & Supplies:


____________ ________________ __________________ 
____________ __________________


___________ ________________ ___________________ 
___________________ Explosives	 .......................-......


____________ ________________ __________________
____________ ________________ 


Pip e 	 ......................... ___________________ 
____________ ________________ _________________


___________ ________________
___________________ 


tiT.)


___________ ________________ 


Supervision & Technical 	 .......


Rail	 ..........................................
Co.-bcxss"4sss"ar 


Timber....................................


(4) Operating Equipment:


_____________ __________________ ___________________ _____________________ 
_____________ __________________ ___________________


_____________ 
_____________


__________________
_____________________ 


Depreciation __________________


__________________


_____________________ ___________________ _____________ __________________ 


(5) Initial Rehab. & Repairs:,
_____________ _________________ __________________ ____________________ 
_____________ __________________


____________ 
_____________


_________________
_____________________ 


_____________ _________________
_______________- 
__________________ ____________


__________________ 
(6) New Buildings, Fixtures, etc. ____________________ _________________ 


Rental.......................................


(7) Miscellaneous: 


Purchase	 ...................................


_____________ _________________ __________________ ____________________ 
_____________ __________________


____________ _________________ 


Buildings,	 Fixtures, etc ........


_____________________ 
-


___________________ _____________ __________________ 


OperatingEquipment ...............


Payroll Taxes


____________ 


Repairsto Equipment	 .............


___________________ ________________ _________________ ___________ ________________ 


Analytical	 Work	 .......................


Employee ' s Liability Ins........


tttt"Cit*" __________ 502j65 5O2i45 ________ ______ ________ 


.........-••-	
.:::::::::: /	 I. 9 ______ _________ ___ ______ _________ 


I certify that the above bill is correct and just and that payment therefor has Pursuant to authority vested in me, I certify 
not been received, that this account is correct and proper for payment 
Date _____________ * Payee SbMt&	 & Chi


in the amount of: 


________________ Title ____________________ $_3"o 


..	 .	 . ignature
(Authorized Certifying Officer) 


* When a voucher is signed or receipted in the name of a company or corporation, the name of the person writing the company or corporate name, as well as the capacity in which he signs, must appear. For example: "John Doe Company, per John Smith, Secretary," or "Treas- urer," as the:cade may be. 
A willfully false statement or representation to any departh-ient or agency of the United States as to any matter within its Jurisdiction is a criminal offense. 	 (U.S. Code, Title 18, Sec. 1001.)


(INSTRUCTIONS ON REVERSE)
Dote ________________	 Vou. No. ____________ 


(SEE OTHER SIDE)







Certification by Government Rep	 entative:'.	 ., 


I certify that to the best of my knowledge and belief the 'contractor submitting this voucher is operating an exploration 
project in accordance with the terms of Contract No.%..2//3 


Ti ti 4€T 1j7,/d4 ? 7/'fr/E Date5d9#- Jf/' . 
d b' OME E(ect(fve Offcer(AIternate: 


OPERATOR'S MONTHLY REPORT 


The Operator, under an Office of Minerals Explor-
ation contract, is required to report , monthly to the 
Government. The report consists of three parts. 


FIRST, the Operator's Monthly Voucher on MME 
Form '60 'listing the project costs incurred and claimed 
by the Operator is the voucher basis for payrneit of 
the Government's share of the cost. 


SECOND, the Operator's Progress Report on MME 
Form 61 is a statistical report of the units and cost of 
of work performed under the contract.


THIRD, the Operator's Narrative Report is ,a'con-
cise description of the work' performed, results accom-
plished, and any ' unusual. situations , encountered, 
illustrated and supported by engineering-geological 
maps or sketches, drill hole logs, assay , reports, etc., 
as pertinent.	 '	 '	 - 


The Operator submits the original and four copies 
of 'each of the three sections of this report to the OME 
regional Executive Officer at the end of each month 
during , the life of the contract. 


PREPARATION OF OPERATOR'S MONTHLY VOUCHER, MME FORM 60 


After all applicable spaces are filled' in, the 
Operator or his agent must sign the certification in the 
lower left corner. CategOries (2) through (7)' apply to 
"Actual Cost" contracts only. 


Under "Fixed' Unit Costs" and Category (1) 
.report, (a) the total fixed unit costs of work performed 
under contract provisions for contribution by the Gov-
ernment on a basis of "fixed unit costs"; and (b) the 
claimed costs of work performed on a unit-price basis 
by independent contractors. 
• Under Category (2) include the claimed cOsts of 
all •payrolled and invoiced supervisory, technical, and 
labor personnel, except the costs for services applica-
ble to Categories (5) and (6). 


Under Category (3) include the claimed costs of 
all project materials and supplies other than those 
used for work under Categories (5) and (6). 


Under Category (4) report claimed rentals on 
equipment belonging to a third party, claimed payments 
or obligations for payments on the Operator's purchase 
of equipment, and claimed depreciation for the use of 
Operator-owned equipment. 


Under Categories (5) and (6) 'include all claimed 
costs of labor, supervision, technical services, dper-
ating materials and supplies, and all' other items used 
in (5) the initial rehabilitation and repairs of existing 
buildings, fixtures, installations (exclusive of mine 
workings), and operating equipment; and (6) the instal-
lation or construction of new buildings, fixtures, and 
fixed 'improvements (exclusive of mine workings). Do 
not report these costs under Categories (2), (3), (4), 
and (7).


Under Category (7) include all miscellaneous 
claimed costs such as repairs (other than initial) and 
maintenance 'of equipment, sampling and analysis, 
travel, communication, accounting, office expenses, 
and the Operator's share of payioll taxes and insurance. 


Except for amounts claimed under "fixed unit 
costs" provisions of the contract, all costs claimed 
in this voucher must be supported by documentary 
evidence consisting of: (a) certified copies or tran-
scripts of' payrolls which list each employee, wage 
rate, period, of employment, gross earnings, itemized 
deductions, and net earnings; (b) original or certified 
copies of invoices, statements of accounts, or purchase 
orders which indicate items of materials or services, 
quantities, unit prices, total charges, and payment 
terms; and (c) certified memoranda of the Operator for 
such items as depreciation of Operator-owned equipment, 
unemployment taxes, and employee's liability insurance. 
The certification may be stated thus, "Certified True 
Copy (or Transcript)", followed by the signature of the 
Operator or his agent. One copy of each document 
should accompany the original of this voucher. 


The requirement for submitting documentary evi-
dence of claimed ccists . may be. waived by the OME 
regional Executive Officer if he determines that it is 
impracticable for an Operator to submit this material. 
In any case of waiver of this requirement an "on-site" 
audit by an OME auditor is mandatory prior to payment 
of the final Operator's Monthly Voucher. 


INT.DUF, ,D.C.9- 412







MMEFORM6I	 UNITED STATES SEPT.	
.,	 DEPA MENT OF THE INTERIOR 


OFFICE OF MINERAPLfTION


DocketNo.21l3 


Operator's Name	 Contract No. 14-23-090-.-


FOR OPERATOR'S USE FOR GOVERNMENTUSE 
UNITS: 
THIS 


MONTH


UNITS TO 
DATE


COSTS TO 
DATE


APPROVED 
UNITS THIS 


MONTH


APPROVED 
UNITS TO 
DATE


APPROVED 
COSTS TO 


DATE 


OPERATION UNITS


_________ _____________ ______________ 
___________ ________________ __________________ 


Raising ...................................______	 _______	 _______________ ______________ __________ ______________ ________________ 
Shafts ......................................_______ ________ ________________ ________________ ___________ _______________ _________________ 


-
__________ ______________ _______________ 


OtherUnderground .................. 117- 1117' 	 1117 
Drilling, Core-Diamond ............_______ ________ _______________ _______________ ___________ _______________ ________________ 


Rotary .............._______ ________ ________________ ________________ ___________ _______________ _________________ 
Drilling, Non-core-Diamond... 	 ______ _______ _______________ ______________ __________ ______________ ________________ 


Drifting ...................................______ _______ ______________ _____________ 
Crosscutting ............................_______	 ________	 _________________ ________________ 


Rotary .......______ _______ ______________ ______________ __________ ______________ _______________ 
Chirn..........._____ ______ ___________ ___________ ________ ___________ ____________ 


Winzes ...................................______ 	 _______ ______________ ______________ 


Percussion /4Oe2 _______ _____________ _________ _____________ ______________ 
......... ii'wtt. .t U7


__________ 


Roadsand Trails ....................._______ ________ _______________ _______________


_______ _________ __________ 


___________ _______________ ________________ 
__________ ______________ ________________ Stripping ..................................______	 _______	 ______________ 	 ______________
___________ _______________ _________________ Trenching ..............................._______ ________ ________________ ________________ 


TestPitting ..........................._______ ________ _______________ _______________ ___________ _______________ ________________ 
OtherSurf a ce Work ................._______ ________ ________________ ________________ ___________ _______________ _________________ 


_______________ 
________________ 


New	 Buildings,	 Fixtures,	 etc.	 .......................................................... 


Initial	 Rehabilitation and Repairs .....................................................______________ 
Rehabilitation of Mine Workings ........................................................._______________


________________ Operating Equipment Purchases	 ......................................................._______________ 
AnalyticalWork	 .................................................................................______________ ________________ 


TOTAL TO DATE (per MME.Form 60) 	 ..................................._____________ ______________ 


REMARKS 


8 qnestion of a11*bi1Lt7 of chirgea in connection 
th tho isi	 a	 r.se of cor bozs8, which is 
r coapietei7 discuasad in th* .accpsiqing 


naraUve.
(over) 


(Continue on back) (Continue on back) 
The undersigned company, and the official executing thiscertification on its I certify that the information above is behalf, hereby certify that the information contained in this report is correct and complete to the best of their knowledge and belief, complete and accurate to the best of my know-


ledge and belieL 


9fl/	 Shaets i4ineral & GIic3t Go 
Date	 Operator


___ 
Signa 


Preddeat
S Tt/c,q/—,/%4-45T Title


/ G2rnznen5,preseftative 
A wil1full 	 false statement or representation to any department or agency of the United States as to any matter within its Jurisdiction is a criminal offense. (U.S. Code, Title 18, Sec. 1001.) Dat	 ------


(INsTRucTIoNs ON REVERSE) 







REMARKS (Cont.) REMARKS (Cont.)


Th. contract &Uows for the cost of 'ày.. 
boxnat&l.00iaCh. Thieisassuaedtob.thecost 
of new core boxes. 1biesr, the operator i re-logging 
*cU1ated core fro* prior operatiDna and st,'itaneous 
condensing this core, the ratio being about fiv, boxes 
into O*So Wew boxes are used for th. coad.ned Core. 


core derived fro* preent drilling is 
logged, check logged and condensed, sgsth in new boxee. 
The boxes released by condensing th. core are re-used 
as zy tines as their paic4 condition permits. 


The operator tt1d liketo be able to charg$ 
part of the costs of condensing' th. cor, and thus' 
releasing used box for re-us, to the present drilling 
progr. The Cost of i.00 per box alloimd.. in' the 
contract anunta to lO per Loot of bole drilled. We 
suggest that the it for core boxes be dIJied to thu 
figure.


The saving obtained in re-logging aid coid 
ensing the core, aside from additional geological 1nfor 
nation obtained, lies in our t hevi to build additu 
tonal. storage Lacilitiee.


/. 


/ 
çci // 


INSTRUCTIONS FOR PREPARING OPERATOR'S PROGRESS REPORT, 	 - / / 
MME FORM 61 


This report is the second of the three parts of the Opera-
-. tor's Monthly Report. Submit the original kind four copies. 


The cost for each operation should be the total of all 
- claimed costs 'attributable to that, type of work with tw. excep-


tions, namely—operating equipment purchased and analytical 
work which are stated separately. For example, drifting costs 
should be the total of all costs' chargeable to drifting including 	 * 
supervision, technical services, timbering (if any'), etc. Similarly, 
drilling costs should include the cost of cementing, reaming, 
core boxes, etc. This procedure of distribution holds whther 
the contract was written on au actual cost or a unit cost 'basis, 
or some combination of the two. Distribute the cost of such 
general items as supervision, equipment rented, etc. according 
to relative footages or on some other conventiOnal basis. The item 
"Initial Rehabilitation and' Repairs". , covers all rehabilitation	 V 


• '. V


	


	
' arid/or repairs other than the rehabilitation of mine workings.


The item titled "Drilling, Non-core Percussion" includes 
all drilling performed with wagon, jack-hammer, stoper and--rn irit ? .	 .'-. 
ed drills. The several items labelled "Other" are provided 'to 	 ' 
take care of particular exploration operations not specified on 
this form.	 .	 V ,	 V '	


- 	 : 	 V 


INT.DUP. .D.C.59- &.V7 '•







.	 .	 .	 .,	 . 
.'	 IL	 0 SHASTA Minerals & Chemical COMPANY 


1406 WALKER BANK BLDG 


j.... .	 .	 SALT LAKE CITY 1, UTAH	 .	 .. :	
:	


..	
: • • 


September 8, 1960 


Mr. Glenn G. Gentrr 
Acting Field Officer, 0MB 
Region II 
555 Battery Street 
San Frsncieco 11, California 


Re: Docket No. OME-6078 (Copper-zinc) 
Shasta Minerals & Chemical Company 
Balakisla Mine 
Shasta County, California 
Contract No. Idm-E-2113 


Dear Mr. Gentry: 


Access roads and drill platforma for Area I were prepared in late 
July and diamond drilling started August 2. The first hole was 
located at ite #1 and has been designated AS-4. Thu hole was 
drilled to a depth of 610 feet. The contact between the upper 
Balaklala and the middle Balakiala was penetrated at about two 
hundred feet, the balance of the hole being drilled in the middle 
unit. 


The second hole in the area was located at site #8 and has been 
designated AS-S. This hole was drilled to a depth of 507 feet dur-
ing the month. Subsequently, thos hole aa stopped at a depth of 
545 . feet.. The base. of the upper' Balakiala was penetrated at . a depth 
of about 213 feet, although the actual position of the base is 
obscurred by the. presence of a fault encountered iii :th bole at. this 
point. 


Preparation of drill logs for the boles drilled o far has been 
delayed by our preoccupation with completing the detailed mapping of 


•	 . the surface. . This mapping has revealed thoexisteñce: of a fault of 
•	 substantial displacement' occurring immediately to the north of. the:. 


designated area. This fault, which strike generally east and west, 
has a displacement down to the south, and is therefore contrary to 
the usual faults of this trke in the district. It is 1ikely that 
the fault' enàountered in AS-5 s the same as that mapped on the ur 
face. 


Although the basal part of the upper Balaklala exhibits the effects 
of heavy pyritization in Area I, pyrite is scarce or absent in the 
middlø Balakiala formation thus far penetrated. Instead, the middle 
Balakiala unit is àharacterized by a great thickness of non-porphyritic 
r'hyolite, with only a relatively thin 2mm member (about 53 feet), all























. Contract No.. Idin-E)____________ 


Docket No.	 DA__________ 
)	 •; 


Date of Action	 . 
Ttt Cc-* 


DEPART1€NT OF THE . INTRI OR	 .	 0 


OFFICE OF MINERALS EXPLORATION 	 . 


OBL..GATION DOCUMENT 	 ..:
•.	


0 


To	 Chief, Fiscal Section, Office of the Secretary 


From	 Chief, Division of Administrative Management 


Please enter the amounts shown below on the accounts of the Office of 
Minerals Exploration 


Name and. Address of ..Contrac:or::' .	
0 


ø*ø*. 
4	


i*, 0 


0 	 S 


1436 W*iMr )a*t $4Idft&g 
#Le	 0•,


SO 


Date of Contract	 Region State	 Commodity 


Je $ 	 fl	 0 . ,d*c 
Reserve . .Obligation 


Prior Amount :,	 Ø4..øO; 


Increase	
0 	 0 0	 . 


Decrease	 00 _____________ 


Revised Amount	 0 


Remarks:	 . .	 S	 0 


/
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..	 .	 .	 .,.	 ..	 .	 :	 c6	 .RECEVED ;	 : • 
Februa*y 2, 1962 ,	 :9A P	


L) ))
L. 


Mr. Paul V. Villa 
Acting Pield Offite, ONE 
Region XI 
555 Battery Street 
San Francisco U, California 


R: DM84078 (Copper.Ziac) 
Shasta Miner*l* i (he*ica1 Coiupsiy 
B&laklala Mine 
3bata County, California 
Contract No IdsE 2113 


Dear Mr. Pub: 
Inlo*ed herewith are the original and four copies oj' 
Amendaent No, 3 to the aubject contract • These doctuzents have 
been signed an requested in your latter of January 30, 1962. 
The reauaiptLon of thia exploration contract wili. depend upon 
our coiipany's clearance of a proposed pubii offering oF *tock 
filed with the 8ecurities sad Exchange Coasiasion nearly one year 
ago. This offering was filed wider Eoz'* 8-3, which is an 
exploration offering for the purpose of continuing our cxplors 
tion and developaent program on the Shasta County popertiea. 
We t*ve experienced considerable delay in this c1earane, but 
are hopeful it will becos. effective so that we say reause our 
drilling prior to July 1, 1962. 


Very truly yotr8, 


SMSTA MINERALS ' CREMICAL COMPAN 


. I. Stoker 
PreaLdent


\ XLS: rich 
Ends.


-1	 \ 


c/ ? '7 : 
.//'I; c',.	 : 
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June 19, 1961	 1 ECE1VED j (	 7 1	


jThA,fE 


Mi', Glenn G. Gentry 	 - 
Acting Field Officer, OME	 I 
Region XI	 fl-
555 Battery Street 
San Francisco 11, California


Re: Docket No. OME..6078(Copper.4inc) 
Shaeta Minerals & Chemical Company 
Balakiala Mine 
Shasta County, California 
Contract No. Idm-E2113 


Døai' Mr. Getry: 


Tbi.s letter is a request for permission to drill two holes in a geologi 
cally favorable area in the western part of Area II, as designated in 
OML contract OME6078, XdmE2ll3. 


The proposed drilling was discussed in the "Drilling Progress fteport 
for 1960", which contains a map of the Angle Station surface geology. 
The outhwétern portion of this map is attached to show the specfc 
locations of the two proposed holes. 


The holes are believed to be favorably located and meritorious for the 
following reasons: 


1. They are planned to penetrate the broad structural basin indicated 
by surface 'mapping,. and. shown on sections M and F, drawing 
No. 201.25.92.3, which accompanied the Above report. 


2. The basIn is almost entirely covered by "capping" porphyry, which 
indic*tea the existence of the Angle Station ore horizon in the area. 


3. The proposed holes arS on the hangingwau side of, and fairly close 
to, a large through . going east..west fault. (A geological actoi' con 
aidered possibly favorable by Mr. John P. Albers) 


4. The area is sotithwest of the Angle Station gossn and in line with 
the district trend. 


5. The proposed holes are in line with a zone of purple alteration. 


We propose that these twQ holes be considered by the OME field team (at 
the time of their visit to Area III.	 / 


-	 Very.truly yoj,	 : 


K. L. Stok 
President























MM Form	
ContraIo. Idm-E)___________ Sept.1958 


• ik23) 


Docket No. DI€A)___________ 
MME)	 7j 


Date of Action 


DART€IT OF T	 INTERIOR 
OFFICE OF MINERALS E)LORATION. 


OBLIGATION DOCUME!T 


To:	 Chief, Accounts Section, Finance Branch, Bureau of Mines 


From:'	 Director, : Djvjaiofl of Operations Control and. Statistics 


Please enter the amounts shown below on the accounts of 
• the Office of Minerals Exploration. 


Name and. Address of Contractor: 


$haeta	 ifl61E :fl	 ObØ1LCL1 Cmp.' .	 . 
1406 ta1kOr Dank ButI3jtg 


Date of Contract	 . Region	 •• . State	 .. Coodity 


June 10, 1960	 U	 Ca1&tQ?ni Coppo&tne 


Reserve Obligation 


Prior Amount	 O410.00 0 
Increase	 0 M4,0.00 


Decrease	 •	 .	 . _________ 


Reylsed.. Amount 	 .	 0	 -	 .	 ...	 . 


•	 Rernar1s:	 •.	 .	 .	 • 


•	 •	 6 • 1/1 interest	 .•	
•	 : • 


SOO cc:
210







OFFiCIAL FILE COPY 
UNITED STATES	 o. n. F. 


DEPARTMENT OF THE INTERLO RECEIVED JUL ii 1.960 
OFFICE OF MINERALS EXPLORATION 


—ifNITiAL 


555 Battery Street	 771i L'_. 
San Francisco 11, California


L9-0-
- 


Memorandum 


To:	 Division of Contract Administration and Audit Off icL.._._. 
Mineral Exploration, Department of the Interi r, Was ington 2 


From:	 Acting Field. Officer, OME, Region II 


Subject: Docket No. OME-6078 (Copper-Zinc) 
Shasta Minerals and. Chemical Company 
Balaklala Mine 
Shasta County, California 
Contract No. Idm-E-2l13 


Enclosed. herewith is the Audit's copy of the cited. contract properly 
executed by the operator. 


Attachments







7	 c 
0/'


S	 I 
SHASTA Minerals & Chemical COMPANY 


140o WALKER BANK BLDG 


SALT LAKE CITY 1 UTAH	 EXTRA COPY 


July 5, 1960	
RECEIVED JUl. 11 1960 
DATflNIT\LD	 t.JtJL)C 


Mr. Glenn G. Gentry 	 - 
Acting Field Officer, OME	 _____	 ____ ____
Region 11 
420 Custosi House 
55$ Battery Street	 _____ - 
San Francisco 11, California	 _____ ______ ____ 


Re: Docket No. OMB..6078 (CopperiZinc) 
Shasta Minerals Chemical Company 
BaIak3ala mine 
Shasta County, California 
Contract No. 2113 


Dear Mr. Gentry: 


Enclosed are the original and three signed copies of a contract 
for exploration program at the above referenced property. 


In compliance with your letter of June 15, 1960, 4th paragraph, we 
are correcting the date of the LEASE AND 0PTX0) AGREEMENT as shown 
on the LIEN AND SUflORDXNATXON AGREEMENT, from the 14th day of July 
1956 to the let d*y of' July 1956. 
We have notified Mr. Walker to secure the equipment to prepare 
drilling *ites in order that we can immediately proceed with this 
exp1oratiori program. 


We wish to express our appreciation for your cooperation in this 
matter.


Very truly yours, 


K. L. Stoker 
President 


KLS:nch 


Bnc]s.
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	 I


Audit's Copy 


!2F'orm 50 
Feb. 1959 


Docket No,	 Commodity 


OME 4073 Cpø.Z'.


UNITED STATES OF AMERICA
DEPARTMENT OF TEE INTERIOR


OFFICE OF MINERALS EXPLORATION 


EXPLORATION CONTRACT
(Long Form) 


Contract No..	 County 


14-23-090- 2113	 *st.:
State. 


It is agreed	 1 0 JUN 1O	 , betweeii the United States of America, acting through the 


	


(Date)	 . . 


Department of the Interior, Office of Minerals Exploration, hereinafter called the "Government'," and 


	


t*.$*ne::1s *nd . 	 j'*t	 i*fl. 


.	 whose mailing address Is _ 	 lk*r	 ,	 tt'	 C&tv 'ts 
hereinafter called, the "Operator., as follows: 	 . 


ARTICLE 1. Authority and scope. --(a) ' This, contract, entered into under the authority of Public 
Law 701, 85th Cong., 2d. sess. (72 Stat. 700; 30 U.S.C.	 41 - 646), consists of this forrn,'the 
attached Annex I (land description), Exhibit. A (work and costs), and the maps and documents listed. 
The work is a search for new or unexplored deposits of the commodity designated above. The Operator 
shall begin the work on or before. July iSO,	 6O ', and, subject to the provisions of Article 9 


(Date) .	 . 


and Exhibit A, shall either have conp1eted the work within '12 months from the date of the contract 
or shall have incurred 'allowable costs (see Articlè6)' in a sum not. less.than the total cOst set forth 
in Exhibit A. '	 .	 .	 . . 


(b) The total allowable cost of the work set forth in Exhibit A ts 8G2a4. The GOvern-
ment will contribute . 50' percent of the allowabie' costs as they are incurred, in' a total sum not in 


excess of 444,a1o.00 accordance with the provisions of Articles 3, 4, 5, and 6.' "oats incurred' 
means costs that have been paid or have become due and payable, or that the Government determines have 
become obligations. 	 .	 . ,	 . 


(c) Interest comutation.--Simpl'e interest computed annually'at the rate of"3_,percent shall 


accrue from the dates Federal funds are made available until the period specified for payment of 
ron1ty expires, or until the amount of Federal funds contributed is fully repaid with interest. 


(d) The Operator shall not transfer .or assign this contract or any right or obligation there-
under without the written consent of the Government. 	 ' 


ARTICLE 2. Operator's rights in land.--(a) The Operator represents and undertakes that. Annex I 
correctly. deècribes the land which is the subject of this contract and the . nature of the Operator's 
right of property and possession therein (whether as owner, lessee, .or otherwise), and that such 
right, title, or inteiest is subject only to the following claims, liens, or encumbrances: 


(b) The Subordination Agreement of the holder of any claim, lien,'or encumbrance listed above and 
(if the Operator 'does not hold the legal title) the lien agreement of any holder of the legal title of 
the land (lessor, 'seller, optionor, etc.) are attached as follows: 


r4*n sn2 br'cttnson ka*ne ot Vslkr n&**ern Corporstiøt







(c) The Operator shall preserve and. maintain his right, title, or interest in the là.nd and his 
right to the possession thereof for the purposes of this contract, and shall devote the land and all 
existing improvements, facilities, buildings,. installations, and appurtenances to the purposes of this 
contract. The Operator shall neither transfer, convey, nor surrender the land nor any right, title, 
or interest therein, nor permit nor suffer any claim, lien, or encumbrance. thereon, without.expressly 
referring to and providing in the instrument of convyance, lien, or encumbrance for the preservation 
of the Government's right to a royalty on production and liens for the payment thereof Two true 
copies of such Instrument shall be furnished to the Government. If the Government's rights to royalty 
as provided in Article 7 have been terminated, 'the provisions of 'this paragraph (c) shall become in-
applicable.' 


ARTICLE 3. Performance of the work.--(a) Operator's responsibility.--The work shall be per-
formed diligently, efficiently,, in a workmanlike manner in accordance with good mining standards, and 
in compliance with State laws governing health, safety, and liability insurance covering employment. 
The Operator shall provide suitable and adequate equipment, facilities, materials, supplies, and labor 
to complete the work as specified in Article 1(a). 


(b) Independent contracts.--To the extent that the allowable costs are estimated in Exhibit A 
with express reference to performance by independent contractors on a unit-price basis (such. as per 
foot of drilling, per foot of drifting, per hour of bulldozer operations), the work may be so per-
formed (see Article 6(a), Category (1)). Any such independent contract shall refer to some specific 
and identifiable part of the work, and shall be subject to all of'the pertinent terms and conditions 
o± this exploration contract; but the Government shall not be considered a party thereto, and its 
rights under this contract, including the right to terminate its contributions, shall not be affected 
thereby. Regardless of the provisions of any such independent contract, the Government will partici-
pate in payments to the independent contractor only as to. work performed .in accordance with the 
provisions of this exploration contract, and only to the extent that the Government deems the unit 
prices for the work under the independent contract to be reasonable. 	 ' 


(.e) Government may inspect. --The Operator shall consult with and inform the Government on all 
phases o the work as it progresses. The Government may enter at all reasonable times to inspect 
the work under the contract andproduction operations during the period that royalty is payable to 
the Government. The Operator shall provide the Government with all reasonable means of access for 
such inspections. 


ARTICLE li. Contribution by the Government. --(a .) The Government will make its contribution on 
the basis of the monthly vouchers referred to In Article 5(b), but all payments by the Government are 
provisional only, subject to audit. Until the account between the Operator and the Government is 
finally audited and settled and the Operator's final report has been received, the Government may 
withhold such sums as are necessary to protect its interests. The Government may make payments fbr 
the aCcount of the Operator directly to independent contractors and suppliers rather than to the 
Operator. 


ARTICLE 5. Reports, accounts, 'audits.--(a) Operator's recdrds.--The Operator shail keep suitable 
records and accounts àf the work performed and of any production in which the Government may have an 
interest; and shall preserve those with respect to work performed for at least three years after final 
payment by the Government, and those with respect to production for at least three years after any 
obligation, to pay royalties to the Government has terminated. The Government may Inspect and audit 
said. records aiid accounsat .any time, either by itself or by a certified public accountant. The 
Comptroller General of the United States or his representative, until the expiration of said three-
year periods, shall have access to and the right . to examine all pertinent books, documents, papers, 
and records of the Operator. If work under this contract is carried on in conjunction with any other 
operations, or if labor, supervision,.services, materials, supplies, equipment, facilities, or other 
requirements fOr carrying on the work are also used in connection with other operations, the costs 
shall be segregated and accounted for on a basis and by methods and accounts that are satisfactory 
to and approved by the,Government. 


(b) 'Monthly reports.--The Operator shall provide the Government with five copies of monthly 
reports in three sections as follows: 	 , 


(1) Operator's Monthly Voucher claiming costs for work performed; 
(2) Operator's Progress Report showing the number of units of the various types of work 


performed; and 
(3) a narrative report of the work performed during the reporting period, including 


adequate engineering-geological maps or sketches, drill hole logs and locations, and assay 
reports on samples taken concurrently with advance in mineralized. ground. 


(Forms for reporting under (1.) and (2) above will be provided by the Government.) 
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(c) Final report.--Upon corirpletion of the work or termination of the Government's obligation to 
contribute to costs, the Operator shall furnish the Government with five copies of a final report (in 
addition to the final monthly report). This final report shall include a geological and engineering 
evaluation of the results of the work performed under the contract with an estimate of the ore reserves 
resulting from such work, complete assay data, adequate geological and engineering maps or sketches, 
and a summary of the work performed and the related costs. 


(d) Report of sales.--The Operator shall provide the Government with suitable accounting and 
documentary evidence covering all production to which the. Government's royalty relates, such as copies 
of smelter or concentrator settlement sheets and certified aócounts of production and sale or other 
disposition of production. 	 . . 


(e) Compliance with requirements.--If the Government determines that any of the Operator's re-
ports, records, or accounts are insufficient orincomplete, or if the Operator fails to make them, the 
Government may procure the preparation or. completion of the same with suitable attachments as an ex-
pense of the work to which the Operator shall contribute. The Government may withhold approval and 
aynnt of any vouchers relating to insufficient or inbom.plete reports, records, or accounts. 


ARTICLE 6. COsts. --(a) Allowable costs.--The allowable costs of the work to which the Government 
will contribute are linilted to:	 ,. 


(1) the necessary, reasonable, and direct actual costs that are estimated in Exhibit A by 
categories as specified in this article; and 


(2) fixed costs for units of work to be performed (per foot, per hour, etc.) agreed upon in 
lieu of actual costs and set' forth in Exhibit A. 


The Government will not contribute to costs under any categor y or su'bcategory omitted from the 
estimate of costs in Exhibit A. Any excess over any estimate hich 'is iruicated as the maximum of any 
category, subcategory, o item, either as to requirement orrelated' cost; any eccess over a fixed unit 
cost; and any excess over the total allowable cost of the work are not allowable. The Operator shall 
incur such excesses for his own account without contribution by the Government, but the Operator is not 
obligated to incur more than his agreed percentage. of the total allowable cost of the work.. 


Any category or subcategory or element thereof not designated as a maximum' in this article or in 
Exhibit A may be exceeded, provided that the total allowable cost of the work, which is a maximum, is 
not exceede&.	 . 


CATEGORY (l)--INDPENDEP COITRACTS. --(See Article 3Cb )J . The total of this category and the aver-
age unit cost estimated for each type of work to b performed under an independent contract are maximums. 


CATEGORY (2)--PERsoL SERVICES. 
Subcategory (a)--Süpervision and Technical Services--All elements of this subcategory (number 


of supervisors, technicians, outside consultants, periods of employment, rates of pay, and total) are 
maximums.


Subcategory (b)--Labor. 


CATEGORY. (3)--OPERATING MATERIALS AND SUPPLIES.--Includes such items as drill bits and 'steel, explo-
sives, fuel, pipe, power, timber, rail, and small tools costing less than $50 ' each. 


CATEGORY (')--OPERATING EQUIPMENT. 
Subcategory (a)--Rental. --The number of each rented item 5 mine cars, 1 truc7, the rate of 


rental JiOo per month, $5 per hou!7, and the total of this. subcategory are maximums. 
Subcategory (b)--Purchases.--The total of this subcategory is a maximum. 
Subcategory (c)--Depreciation. --All elements of this subcategory (time periods, rate of depre-


ciation, and subcategory total) are maximums. 


CATEGORY (5)--INITIAL REHAB]IITATION AND REPAIRS.--Costs of items listed under this category include 
all requirements, such as labor, materials and supplies, and supervision at a rate not higher than 
provided óIn Ctegory (2), and shall not be duplicated under any'other category. The total of this 
category is a maximum. 


Subcategory (a)--Initialrehabilitation and repairs of existing buildings,' fixtures, and in-
stallations (exclusive of mine workings).--The total of this subcategory is a maximum.' 


Subcategory (b)--Initial rehabilitation and repairs of operating equipment. --The total of this 
subc'ategory is a maximum. 


CATEGORY (6)--NEW BUILDINGS, FIXTURES, AND INSTALLATIONS (EXCLUSIVE OF MINE WORKINGS) . --Costs of 
items listed under this category include all requirements, such as 'labor, materials and supplies, and 
supervision at a rate not.higher. than provided for 'in'Category (2), and shall not be duplicated under 
any other category. The total. of this category is a maximum.







CATEGORY (7)--NISCELLANEOUS.--Includes requirements and costs that do not fall withinany of the • • • . 
first six categories, such asrepairs other thaninitial axid maintenance of operating equipment, an- 	 , ' 
alytical work, prints and other ièproductions, accounting, Operator's share bf payroll taxes,	 . ' S • 


liability Insurance covering eurployment, travel, andcommunications. 	 .	 .	 , 
(b) NonallowablecQsts.--The Governmentwill riot contribut to the following áôsts: 	 , 


	


., (i) Costs of the land, suchas rental, depreciation, depletion, or other costs of acquiring, 	 • • 
. owning, or.holding possession; • 	 .	 .	 •	 . .	 . 


.	 (2) Indirect costs, such as general overhead, corporate management, interest, taxes (other 	 • •
than payroll and sales taxes), insurance (other than liability insurance covering employment), 
damages to persons, damages to property (other than necessary repairs or replacements of equip-


,	 ment orotherpperty used in thework);	 .	 . : • 	 : 	 • •	 S	 ; 


( 3) . Previous work performed or costs incurred before the date of this contract; and 	 ; . 
( 4) Deferred payments --Any costs incurred by the Operator under any rental-purchase agree-


ment, installment-purchase agreement, or any agreement for the purchase of goods under the 	 ' •	 . . 
provisions ofw!1.chpayment of the full purchase price is deferred more than 90 days from the 
delivery of the goods, unless the purchase agreement is approved by the Government in writing. 
( c) Reductions 'in costs.--The Operator shall account for and give the' Government credit for any 	 '


incident& benefits, credits, or money received in the ordinary course of business in prosecuting the 
work (as by salvage or's'ale of materials or equipment, furnishing of room or board, furnishing of power 
or services to third persons, reates or discounts on purchases, etc.), in the same ratio in which the 
Government contributes to,costs; and such amounts shall be treated as a reduction.in'costs incurred so 
that they are'available for use within the limit of the original total cost. This provision , does not 
apply to receipt's'from production which are subject to the Government's royalty unde 'r the provisions 
of Article 7.	 , ' '.	 .	 .	 .	 .	 '	 , .	 . 


ARTICLE 7 Repayment by Operator --(a) Certification --If the Government considers that mineral 
or metal production from 'the land covered by' the contract may be possible as a result of the explora-
tion work, it shall' so certify in writing to the Operator at any time nbt later than k six months after 
a sufficient final report and final accounting (see Article 5) have been' furnished. 	 '	 . 


(b) Royalty on production.--The Operator, whether or not the producer (for example,' if the Opera-. 
tor either transfers. or 'does not rtain .his , Interest in the land), shall pay to the Goverment a 
royalty on all 'minerals and metals mined or produced'frbm, the land as' follows: 	 .	 '. ' 


(i) irrespective "of any certification of possible production--from the date of the contract 
until the lapse of the time within which the Government may issue such certification or until the 
total, net, amount contributed by the Government.is fully repaid with interest, whichever'occurs '. 
first; or	 ' '	 .' , .	 .	 S	 ' 	 ' 	 ' 	 . . '	 S	 . 


(2) if the Government issues a certification of possible production--for a period of ten ' 
years from the 'date, of the contract, or until the total net amount contributed'by the, Governmen 	 '. ' 
is fully 'reaid with interest, whichever occurs first. '(See'..Art:ic1e .16.) 	 . .	 . ' . ... '.,....,. .,.,. 
(c) Payment,' of 'roalty.--(l) The Government's royalty shall be five percent of the X ' :' q " . 
gross proceeds (including any bonuses, premiums, allowances, or other benefits) from the producti'on 
sold, in the form sold (ore, concentrate, metal, or equivalent), at the point of delivery (the	 . 
f.o.b. point); except, that charges of the buyer arising in the regular course'Of business and 	 ' , 
shown as deductions on the buyer's settlement sheets (such as treatment processes performed by 	 ' 
tile buyer, sathpling e.nd assaying to determine the value of'the production sold, and freight payable.. 
by the buyer to a carrier (not the Operator)), shall be allowed as deductions in arriving at the 
"gross proceeds" as that term 'is used herein. No costs of'the Operator are deductible in arriving 
at the "gross proceeds" as that tern is' here used. , 	 ' '	 '	 ' '.	 ' ' '	 '	 S 


The term Ittreatment processes" 'means thOse processes (such as milling, 'concentrating, thmelting, 
refining, or equivalent, but excluding fabricating or manufacturing.) applied to the crude ore S or 
other prodwtibn' after 'it is extracted frpm the ground to ' .ut it into a commercially marketable fOrm. 


(2) The Government's royalty shall be computed and paid currently upon each lot sold, held, or 
used in interated oerations, as the'cae may be. ' 	 .	 ''	 '	 '	 ' 
(ci) Unsold production.--If any production (ore, concentrate, mètal,or equivalent),.'after the 'lapse, 


of six months from,the date the ore was extracted from :the ground, remains neither sold nor used'by the 
Operator in Integrated manufacturing or fabricating operations '(for Instance, 'if it isstockpiled.), the 
Government, at' Its option, 'as long as 'it so remains, may require the computation and payment of" Its ' 
royalty on the value of such,productIon In the form (ore, conãentrate, metal, or equivalent) it is in 
when the 'Government elect's to require 'computation, and payment. If any production is used by the ' 	 . 
Operator In Integrated manufacturing or fabricating operations' before the Government makes' its election, 
the Government's royalty on such production shall be computed on the value' thereof in,the form in which 
and at the time it is so used ,.' "Value" as here used means what is or would be gross Income froi mining 
operations for percentage depletIon purposes in.Federal income 'tax determination or the market value, . 
whichever is greater.	 '	 '	 '	 '	 .	 ..	 ' '	 '. ' 


.
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() Lien for payment.--To secure the payment of royalty (see Article 7(b)), the Operator 
hereby grants to the Government a lien upon his interest in the land and upon any production of 
minerals and metals therefrom until the royalty claim is extinguished by lapse' oi t.me or is fully 
paid.


(f) Notice to purchasers.--The Operator shall give notice of the Government's claim for royalty 
to any purchaser of the production, and shall authorize and direct such purchaser to pay the royalty 
directly to the Government and tb furnish the Government with copies of the settlement sheets. If 
the records of any prOduction and sales or other.disposition of production, whether the production is 
by the Operator or by others, are not made available to the Government, the amount of the royalty may 
be estimated by the Government, and this estimate shall be final and binding upon the Operator. 


(g) No obligation to produce.--Nothing in this contract shall be construed as imposing any ob-
ligation on the Operator or the Operator's successor in interest to engage in any production 
operations. 


(h) Government not obligated to buy. --Nothing in this contract shall be construed as imposing 
any obligation on the Government to purchase any minerals and metals mined or produced from the land. 


ARTICLE 8. Interests in, purchased property.--(a) Title and ownership.--All costs under this con-
tract shall be incurred by the Operator ir the Operator's own name and for the Operator's own account; 
but any property acquired to the cost of which the Government contributes shall belong to the Operator 
and the Government jointly in proportion to their respective contributions although title thereto 
shall be taken in the name of the Operator. 


(b) Preservation of property. --Until the final disposal of any property in which the Government. 
has an interest, the Operator Shall preserve and protect same for the best interest of the Government, 
and any ressonable and necessary cost thereof will be treated as an allowable cost of the exploration. 
After the completion of the work, termination of the Government's obligation to contribute, or when 
such property is not being used for the work, the Operator shall not use it lsewhere without the 
written consent of the Government and without paying a reasonable rental to be fixed by the Govern-
ment for its proportionate interest. 


(c) Disposal of property.--Upon the completion of the work, termination of the Government's 
obligation to contribute to costs, or when the property is no longer needed for the work, the Opera-
tor shall promptly dispose of salable or salvageable property in which the Government has an interest 
for the joint account of the Government and the Operator, either by return to the vendor, sale to 
others,	 purchase- by the Operator, or sale or transfer to the- government at a price at least as high 
as could be obtained from others, unless the Government in writing waives its interest in any such 
property. Without advance approval of . the sales price by the Government, the Operator shall not sell 
at any price any item of property that cost more than $500, and shall not sell at less than 25 percent 
of the purchase price any item of property that cost $500 or less. The Government, in lieu of approv-
ing the sales price for any such item, may itself purchase the item at the best price which the 
Operator is able to obtain or offers. Property remaining upon any termination of the, work shall be 
considered in groups or categories (such as drill steel, explosives, pipe, or rail), and if the 
original cost of the remaining unexpended portion of any such group or category is less than $50 , the 
Government waives its interest therein. If necessary to accomplish the disposal of any item, the 
Operator shall dismantle and sever it from the land, the cost thereof to be treated as a cost of the 
exploration. 


(d) Default of the Operator re disposal. --If within 90 days after the completion of the work, 
termination of the Government's obligation to contribute to costs, or after the property is no 
longer needed for the work, the Operator has failed to sell or otherwise liquidate or dispose of any 
property in which the Government has an interest, the Government, at any time prior to final settle-
ment under the contract, may: 


(i) in writing extend the time within which the Operator must dispose of or liquidate the 
property;


(2) by written notice to the Operator, place upon such property what it determines to be a 
fair valuation thereof, not in excess of the cost less 1.66 percent per month from the date 
such property was purchased under this contract to the termination of said 90-day period; and 
such property shall thereupon be considered and accounted for as having been purchased by the 
Operator at the valuation so fixed by the Government; and 


(3) enter and. take possession of such property wherever it may be fcund, and remove and 
dispose of it for the joint account of the parties. 


ARTICLE 9 . Termination of the 'Government's obligations. --(a) If the Government determines 
that operations at any time have failed to achieve anticipated results and further work is not 
justified, the Government may give the Operator written notice thereof, and thereupon: 


(1) the Government shall be free of all obligation to contribute to costs not then incurred 
other than such as may be allowable under the provisions of the contract as necessary and mci-
dental to final accounting and reporting; and 


(2) the Operator shall be free of all obligation to prosecute the work other than such as 
may be necessary and Incidental to final accounting and reporting.







(b) If the Government determines that the Operator is in, default under the terms of the contract, 
the Government may give the Operator written notice of such default with a specification of reasonable 
time within which the default must be cured; and if the Operator fails to cure such default as required, 
thereupon:	 , 


(1) the Uovernment shall be relieved of 'all obligation to contribute to costs not incurred 
when the notice was given, other than such as may be allowable by the provisions of the contract as 
necessary and incidental to final accounting and reporting; and 


(2) the Operator shall be free of all obligation to prosecute the work other than such as may 
be necessary and incidental to final accounting and reporting. 


The Government may also avail itself of any other remedy the law may Drovide for breach of contract, 
including the right to rescind the contract and to demand repayment of all moneys contributed by the 
Government under the contract. 


(efl)' The giving of 'any' nottee by the jo rernment imder the provisions of thi'Artic1e 9 shall not 
affect the Government's rights as provided for in the contract with respect to royalty and liens to 
secure the payment thereof, and such rights shall be fully preserved. 


'(d) The determinations of the Government are subject to appeal under Article 13. 


ARTICLE 10. Notices to be given by the Government may be delivered to the Operator, or may be 
sent by certified mail addressed to the Operator at his mailing address' stated in'this contract. If 
mailed, notices are deemed to have. , been delivered five days after the date of mailing. 


ARTICLE II. Officials not to benefit. --No member of or delegate to Congress or resident coimnis-
sioner shall be admitted to any 'share or part of this contract or to any benefit that may arise 
therefrom; but this provision shall not be construed to extend to this contract if made with a corpora-
tion for its general benefit. 


ARTICLE 12. Nondiscrimination.--In connection with the performance of work under this contract, 
the Operator agrees .not to discriminate against any employee or applicant for employment because of 
race, religion, color, or national origin. The aforesaid provision shall include, but not be limited 
to, the following: employment,upgrading, demotion, or transfer; recruitment or recruitment advertis-
ing; layoff or termination; rates of pay or other forms of compensation; and selection for training,,' 
including apprenticeship. The Operator agrees to post hçreafter in' conspicuous places, available for 
employees and applicants for employment, notices to be provided by the Government setting forth the 
provisions of the nondiscrimination clause. 	 ' "•	 '•	 .'' 


The Operator further agrees to insert the foregoing provision in, all subcontracts hereunder, except. 
subcontracts for standard commercial supplies or raw materials. 	 .	 :- ' 


ARTICLE 13. Disputes.--Any dispute arising under this contract which is not disposed of by agree-
ment shall be decided by the Director, Office of Minerals Exploration, who shall' reduce his decision 
to writing and mail or otherwise furnish' a copy thereof to the Operator. The'decision of the Director, 
Office'of Minerals Exploration,shall be final and co,nclusive unless, within 30 days from the date of 
receipt of such copy, the Operator mails or otherwise furnishes to the Director, Office of Minerals 
Exploration,a written appeal 'addressed to the Secretary. The decision of the Secretary or his duly 
authorized representative for the determination of such appeals shall be final and conclusive unless 
determined by a court of competent jurisdiction to have been fraudulent, 'or capricious, or arbitrary, 
or' so grossly erroneous as necessarily to imply 'bad faith, or not supported by substantial evidence. 


The term "Director, Office" of Minerals Exploration," 'as used herein includes his duly authorized 
representative.'	 '	 ' 


ARTICLE "i1:' Eight-Hour Law of 1912--Overtime compensation. --This contract, to the extent that it 
is of a character specified in the Eight-Hour Law of 1912, as amended (o U. S. Code 32 14._. 326) and is 
not covered by the Walsh-Healey Public Contracts Act ( 1 l U S Code 35_ 1i.5), is subject to the follow-
ing provisions and exceptions of said Eight-Hour Law of 1912, as amended, and to all other provisions 
and exceptions:of. said Law:, 	 ,.. ,,	 '	 .,.	 .,	 . ' 


No lab6rèr dr"inecanic 'dolng",any part of the work contemplated by 'this Contract, in the mploy of' 
the Operator or any independent contractor contracting for any part of said work contemplated, 
shall be required or permitted to work more than 'eight 'hours' in a.ny one ca endar day upon such work, 
except upon the condition that compensation is paid to such laborer' or mechaniC in accordance with 
the provisions of this Clause. The wages of every laborer and mechanic employed by the Operator or 
any independent contractor engaged in the performance of this contract shall be computed on a basic 
day rate of eight hours ,per day; and work in excess of eight hours per day is permitted only upon 
the condition that every such laborer and mechanic shall be compensated for all hours worked in 
excess of, eight hours per day at not less than' one and one-half 'times the bè.sic rate of pay. For 
each violation of the requirements of this clause a'penalty of 'five dollars'shall be impOsed for 
each laborer or mechanic for every calendar' day in which such employee is required or permitted to 
labor more than eight hours upon said work without receiving compensation computed in accord.arice 
with this clause, and all penalties thus imposed shall be withheld for the use and, benefit of 
the Government.	
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ARTICLE 15. Copeland. (Anti-Kickback) Act--Nonrebate of wages. --The regulations of the Secretary 
of Labor applicable to contractors and subcontractors (29 CFR, Part 3), made pursuant tothe Copeland 
Act as amended (40 U. S. C. 276c) and to aid in the enforcement of the Anti-Kickback Act (18 U. S. C. 
8745 are made a part of this contract by reference. The Operator will comply with these regulations 
and any amendments or modifications thereof and will be responsible for the submission of affidavits 
required of independent contractors thereunder. The foregoing shall apply except as the Secretary' 
of Labor may specifically provide for reasonable limitations, variations, tolerances, and exemptions. 


ARTICLE 16. Changes and added provisions.--


F:	 (b,:2) ' th .c:.ct tee: .9ftG c ti. t1O P**r?' 


Executed in quintup1icte the day 8nd year first above written. 


TIlE T.ThIITED STATES OF AMERICA 


Br 
Title	 President	 ttVI33 2p*raton 


I,	 ,, Nancy C. Hardman	 ';	 ,' certify that I am the 
(Name')' 


Assistant	 _secre-tary'of the corporation named as Operator herein; that 


K. L. Stoker	 , who signed this contract on behalf of the Operator, was then 


President	 of said corporation; that said contract was duly signed for
(Title) 


an4 in behalf of said corporation by authority of its governing body, and is within the scope of its 


corporate powers.
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(a) neither to coit any act nor atany cisia in conflict 
with the provisions of this Aa.nt; and (b) to give advanc, notice of the Governasnt's rights 
under this agreent to any subsequent transfer.., *rtgag.e, encuxbrancer, or less.. of any of the 


'a right, titl., dais, or interest in or against th. land or any production therefron, 


)	


Qav.znt with tw tr.ie copies of such notice; and 


3. Consents to all andnts (including an agreeennt of t.rsinaticm) and hssignasnts of 
- Lst vtthout notice thereof, and undertakes and agrees that this agr.eennt phall extend and 
apply therso. 


6. Added provision.s	 fl	 (Stat. "lion." or "3.. Annz No.	 ".) 


1tsd this IA - day of	 , 19 


-	 3225i.t 
-. r,-r—	


(Street) 


Woodwtfla J. Walksr, Pr...
J225	 ast ive 


______________________________________(Street) 


Bell. T. Walker, 	
- (sse.i)___.dtt	 C4liZoZZjl


(Street) 


(Seal)	
(City&) 


_________________________________________(St8te 


_________________________________________(Street) 


(Seal)	
(City &) 
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I	 Date of Action 
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DEFARTJv1EIT OF T	 INTERIOR
. OFFICE OF 1NERALS EXPLORATION	 . .	 •.	 . 


OBLIGATION DOCUI€NT	 ..	 ..	 . 


To: . 	 Chief, 'Accounts Section, Finance Branch, Bureau of Mines. 


•	
. From:	 Director, Division of Operations Control and. Statistics 


•	 •	 Please. enterthe amounts shown'belov on the accounts of 
•	 the Office of Minerals ExploratiOn. 	 •. 


Name and. Mdxéss of Contractor: 	 S 	 . 	 . 


htctc	 ra1	 c2zvJ. ChertcQ1 Goe 
34O6	 3ke*' 
a1t Loo City, Uthh 


Date of Contract	 Region	 State Commodity 


June 10, L960	 XX	 CLifotn Copperi 


Reserve Obligation 


Prior Azourt	 •	 0:	 •	 .	 ••	 ..	 • 0 


Increase	 •	 .	 OsioOo:	 .	 • •	 •	
5


0.	 • 


Decrease	 S.	 • 	 . 	 . 	 ••	 •	 • 


Reyised. Amount 


•	 • Remarks;	 •	 S 	 • 	 S 	 • 	 • • 


6 3,% iteroDt
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