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line, Hualapai Indian Lands 


cocopucounsg, Arizois	 - - 


Dear '. hérrnanz 


This is in response to your telegram of Ray 26- 19,57e  


Only one copy of each elb bit was submitted with the 
Above-referencedapplication* A search through the docket shows 
no report by .J. H. Sampson as having been received with the 
application.. However, the following list of exhibits are here-
with returned:	 - 


1. '14inexi prospecting permit, thtedrch. S, 1955 with 
covering letter, dated October 20, 1955 from treau 
of Indian Affs; 


20 bdiiication and amendrent of above prrnit, dated 
July 7, 1955; 


3. Indenture, of lease. (undated,. unsicd) Staged "Bureau 
of Indian Affairs, received £pril 2S, 1955 
Washington, D. C..'; 


1.. i report, dated. October 31,. 1955, on Uidenoui, Ndw by 
Harrison Schmitt, with copy of his letter November 6, 1955; 


5. Your letter, dated Ilay 10, 1956, with a copy of letter, 
dated	 ch 18,. 19561 by A. it.. ingaard; 


6. Your letter, dated December lIi, 1955, to DA re A. it. 
Xiigaard's position; and	 . 


7. Letter, dated December 30, 195, from Gulf lanera:Ls Co., 
to A. it. Kingaard.


rre]ry 'YOw 


-, 
Ernest 
Rare and IisCeUaneous petals Divisio1I23 


nclosures
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This is a fast message l W 	 UNION (DL=:t' 
unless its deferred char- I	 I NL=Night Letter 


(acter is indicated by the	 TELEGRAM 	 1201
LT-- Letter Telegram proper symbol.	 W. P. MARSHALL. PRESIDENT  


The filing-time shown in the date line on domestic telegrams is STANDARD TIME at point of origin. Time of receipt Is STANDARD TIME at point of destination 


I	 OA1	 57 (i( 14 r' 


O PNA637NL. DPA,SADNA.CAL1.E 14 


iDE FE N SE MINERALS, EXPLORATION ADMINISTRATiO 


DEPT OF INTERIOR ATTN ERNEST ELLIS=WASHDC= 


INRE ROCKET #4166 RIDENOUR MINE REQUEST YOU RETURN 


VIA AIR MAIL ALL DATA SUBMITTED INRE APPLICATION. 


DUPLICATE COPIES APPARENTLY LOST IF IMPOSSIBLE PLEASE 


PHOTOSTAT AND RETURN OUR EXPENSE REPORT BY J H SAMPSON 


:URANIUM EXPLORATION CO OF CALIF 


212 CALIFORNIA BANK BLDG PASADENA CALIF. 


(^ E a, 4* ,rH elt .1 10 C- ^ 
THE COMPANY WlI.I. APPRECIATE SUGGESTIONS FROM ITS PATRONS CONCERNING ITS SERVICE
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DEPARTMENT OF THE INTERIOR 
3	 DEFENSE MINERALS EXPLORATION ADMINISTRATION 


WASHINGTON 25 D C	
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Y22t9S8 
wro Joba )(• 
raaiu* Exploration Coapanr of Cacmia. 


Suite 212, Califorr3ia sank Building 


	


•	 Pasadena, Caitornia 


•	 •	 : Docket No.	 4I1I4 (Ura*ia) 


Ridenour Mth., lkslapal InctLan Lands 
Cconino Countj, Arizona 


	


•	 •


 


Dear Mr. &horian: 


'This is to ackamlodge reipt of your letter of Nay 10,0 
anti also the enelos.i letter, dated March 18, 156, by Mr. Ziexander R. 


	


•	 KingaarLt. 


•	 The type of instigation for ore occnrreaess prop ot.d in 
•	 . the sabject application and tioned by Mr. Xingurd is considered 


•	 by this Agency to be a prospecting ventwe rather than up1àrttitin 
•	 based upon favorable geologic criteriae. 


lnfoniation presently *ai1atl* indicates that the aerial •


	


	
and various ground reconnaissance *m'Teys, made by the U. se 
Geological Survey throughout the subject are*, 4id not sticceed in 
finding any fayorb1e indications of possible significant uranLua 


•	 occurrences except possibly at the Ridenour nine. Therefore, there 
• • •. appears to be no Juatification in 7óu proposal to initiate another 


recmaissancs survey of the some area with ()overjnt psrtióipation. S 


In order to reco.mnend Ovvermwt aid in an. sxplGrticn 
project, we gust have specific data,. coil.d by the applicant, which 


	


•	 :. indicate the geologic probability of asJd.ng a discorery of significant 
• • • • •	 p4*ti.tLe3 of the ninerale or metali concera*d4 Also, we require 


definite outline of the proposed exploration and the estinatad co. 


	


• •:	 • •	 •	 In view of. the aboe-'ne1Ltiofled requireae*ts of this Agency, 
.	 in regard to exploration pr*jssts, it is sn9outed that yen reviev • • 


the application and, it you so desire, submit an *seated . proposal 
• for exploration of a possible tiurget area.:	 •. .	 -	 •' • • 


•	 •	 --


 


Ve WjU bo2d the subject çplieat&cn in abeyance for thirty



	


•	
•	 days fron the date of this letter pending receipt of your . reply. 


FiANurphy/izm -11-6 	 $icereiy yo*rs, 
cc to:	 Doc1t-'	 •	 .	 •	 • ••	 ••	 ..•.-•.	 -,	 .



Code 700 
Admr,'s Reading File 
Mr. Murphy 	 ,'chg Chief 


Messrs. JECrawford, Rm.-36L.3 	 • • • .... •. • • m a	 ).ec,Uanes	 -	 . \ , . 
Tiilsgaard, Rm. 224  
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DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS EXPLORATION ADMINISTRATION 


.	 .	 . ..	 .	 .	 .	 WASHINGTON 25, D. C. 	 • 


— 6156	 fttI	 /4i	 ,i..HSb	 *SØ 


AI4o(P(* r*ai** Ep1r*tio Cø	 .'  t of G&1if'*ii -#---- 
: 212	 tr**44s1	 ak


1*: Dokst J.	 A4166 (1ra*iun 
id.nr	 Ha1a1 lndt*n lands 


Gent1en.iu


ior application for Go*rt aid to explcre the mine 
as4 other lauds ,, under the captioned desket manber, has been reviewed. 
Per*	 -I03 was	 b*itteci in qadruplieat.; hestr, only 2 one copy of 
the exhibits wori enclosed with the *pplieatien. This has canoed * 
delay in preeessiEg it hers in Washington as *11 iar*attnn *pplie*tions 
are reviewed by this Division as uell as the V. S. 	 areau of Pliaea and 
the 0. S. Geologleal Survey. 


Iufcnt*tioi ay*ilable to this Agvncy shows that the previous 
airb*'ne and pound radie*etric sarvys ma'e of part of the a3,ct 
area have given negative results as far as uraniun is concerNed, 
ersover, it is noted that in one airborne snrwey a	 aloa redio 


activity was not dtc4*bls over the Ridcaoer	 where so=all 
uranium deposits are known to ezist.	 hwef ore, is our cpiaio, an 
afrb.rzs atrv.y of the subject area cild not he considered final, 
as nogative results would nett rile c'itt the possibility of finding 
radioactive nstral on the ground.	 Without indis*ted uotalies, the 
gsund reoemaissanee survey proposed in the appliostica wc*ld be 
cooaid.z'ed prospectsg. 	 Zowever, if yen have aWittoazl intor*atiou 
that iiLisatea the subjeat area is wore favorable Oft pTotently 
appears, we will be plsca.d to receive and a neider it. 


Zz regard to tka proposed diaa.end driUing 'and access 'roads, 
are these iteas pertinent to ferther apiaratica of the Edenour Ittie, 
•zr are they part of the proposed exploration of the general area of 
y 	 land lease? 


if the holes at, planned to explore a specific area, yen 
shenid nebsit naps or ketches showing the pprcxii. location,,' 
elevation and depth of the hols and the target area. ALoe, a 
narrative JuAifyin the drilling prOgraw Wmmld be snb*itt.d. 


W. shall hold the apltcatioe in .beyano. for a reasal )l. 
length of tine it ordr that yon can suheit the above*eatoned 
additional information*	 .	 ,..
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UNITED STATES

DEPARTMENT OF THE INTERIOR 


GEOLOGICAL SURVEY 
WASHINGTON 25, D.C.


&RPL:  REFER TO& 


1EEflTD 


F E B 2 0 '956 


February 29, 1956 


Memorandum 


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


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


Subject: Review of application, DIA 4166, (uranium-copper) 
Uranium Exploration Company of California, Hualapai 
Indian Reservation, RidenourMine, Coconino County, 
Arizona. 


The applicant, in rather vague terms, proposes to explore 
for uranium on the Hualapai Indian Reservation in northeastern 
Arizona by means of airborne radiometrip reconnaissance methods and 
by core and percussion drilling. Total estimated cost of the project 
is 174,662. 


The area proposed for exploration contains the old Ridenour 
copper mine. Copper, uranium, and vanadium mineralization is found 
at the mine in the Supai formation of Permian age, The Supai format-
ion at the mine is altered from its usual red and buff color to gray.. 
Other favorable characteristics, such as those in the Salt Wash member 
of the Morrison, have been noted. Assays of samples taken by the 
AEC, RM-2014, gave values as high as 1.84 percent U308 and 14..15 
percent copper. 


Searching for anomalous radioactivity through use of air-
borne . radiation detecting instruments appears to be prospecting and 
reconnaissance. The applicant does not state where the proposed 
drill holes are to be placed nor what their objective would be. A 
drilling project in, or near, the Ridenour. Mine might constitute , a 
justifiable project inasmuch as favorable geologic conditions arid 
significant mineralization are present. The isolated location of 
the mine and the rough terrain are disadvantageous. 


I recommend that the applicant be asked to clarify his 
drilling proposals After that it seems advisable toask the Field 
Team for review and recommendations,


U. P. Williams
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UNITED STATES

DEPARTMENT OF THE INTERIOR



BUREAU OF MINES 
WASHINGTON 25, D. C.


February 24, 1956 


Memorandum 


To:	 Ernest William Ellis, DA Member	 .	 2 Uranium Commodity Committee, Room 4445 


From:	 John E. Crawford, Bureau of Nines Member 
Uranium Commodity Committee 


Subject: Application for assistance, DMEA Docket. 4166, Uranium 
Exploration Company of California, Ridenour Mine, Hualapai 
Indian Reservation, Coconino County, Arizona 


I have reviewed the attached application of the Uranium 
Exploration Company of California, DNEA Docket 4166 3, dated January 
28 and received in this office February 10. I have also discussed 
it with Joseph 0. Hosted, Washington representative of the Atomic 
Energy Commission. 


The data supplied by Alexander R. Kingaard, Mining Engineer, 
of the Uranium Exploration Company of California, on Form MF-103 are 
insufficient to properly evaluate the application. However, supple- 
mental information supplied by Fred N. Murphy of the. DMFPk indicates 
that mineralization in the Ridenour Mine, Hualapai Indian Reservation, 
Coconino County, Arizona, is confined to a compound. vein associated 
with a breccia pipe of probable volcanic origin. The mine has 
produced about 1,000 tons of copper ore and some high-grade gold and 
silver.


A yellow uranium mineral, probably carnotite, has been 
found in the mine, its presence having been noted by investigations 
of Atomic Energy Commission geologists whose reports are contained 
in RME-2007 and RNE-2014. Samples taken from mineralized areas as-
sayed from trace amounts to 1.4 percent U308. It is doubtful that 
the uranium mineralization is of significance. Little or no radio-
activity was noted in the lower level of the mine. Because mine 
costs would be relatively high, a large deposit of better-than-
average grade uranium would have to be mined in order to make its 
recovery economical.







The applicant has submitted no definite exploration program, 
and inasmuch as the project appears to be a prospecting venture, we 
recommend its denial.


?John
	#^  E. Crawtord 


Attachment
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Fobriry 9, 19S6 
Subject: JUA-416& 


Uranium Exploration Cornpaz of 	 Re: ip1orttion As1stance. 
California flOU!' Mine 


12  Union Ilational Bank Building. 
Pasadena, Cali1ó4wni 


Gentienen:


The receipt of your application -dated Januar7.28, 196, 


for exploration assistance under the Defense Production Act of L9O, 


as amended, is hereby acknowledged. 


Your application has been assigned Docket Number DWA&166 


and referred to theRare & Misc, Mèta1sDiviion.. 


Kindly identify all future correspondence relating to your 


application by this docket number,.	 .	 .	 V.	 •. V



Sincerely yours, 


Robert L Adams, Chief . 	 . 
Operations Control and	 .	 V 


Statistics Division.	 V







Febriaz'y 9, 1$56: 


Memorandum 


To:	 Executive Officer, DMEA Field Team, Region pj 


From:	 Chief, Operation's Control and Statistics Division 


Subject: Assignment of Docket Number 


There is listed below the assigned docket number to 


an application recently' received from Region 


DMEA	 4166x '1oratjon Conrpai of California 


Robert E. Adams 
Chief, Operation's Control 
and Statistics Division 


INT.-DUP., SEC., WASH., D.C.	 84855
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UNITEDST4TES

DEPARTMENT OF THE INTERIOR 


3	 .	 DEFENSE MINERALS EXPLORATION ADMINISTRATION 


WASHINGTON 25, D. C.	 FEB 91 1495,101) 


February 6, 1956 


224 New Customhouse 
Denver 2, Colorado 


Memorandum 


To:	 Chairman, Operating Committee, DMEA 


From: .	 Field Team, Region III 


Subject:	 Application for DM.EA. Aid (Uranium-Copper), Uranium Ex-
ploration Company of California, Ridenour Mine, Hualapai 
Indian Tribe lands, Coconino County, Arizona 


Enclosed are three copies of Form MF-103 and the only 
copy of supplemental data submitted by the applicant. One copy of 
form I-103 has been retained in this office. 


The essence of the application is for DMEA. aid to pros-
pect approximately 200,000 acres (312 square miles)on the Hua.lapai 
Indian Reservation, Arizona at a total estimated cost of $174,662.00. 


This application is on land which is properly in the 
Plateau Area, but since the applicant only supplied one copy of the 
required information, we did not have one to send to the Grand Junction 
office for review.	 .


DMEA Field Team, Region III 


By	 W. M. Traver 
Executive Officer 


Enclosures











UNITED SEES DEPAITMETT OF THr
#9_  DEFENSE MINERALS.


FEB ni9 1956:


Dciie Recd. 


BUEAU OF MINES

Denver, Colorado 


MF-103

(Revised April 1952)


APPLICATION FOR AID IN AN 

EXPLORATION PROJ ECT, PURSUANT TO

DMEA ORDER 1, UNDER-THE DEFENSE 



PRODUCTION ACT OF 1950 1 AS AMENDED


C. Not to be filled in by applicant 


Docket No. 
Metal or 
Date Received 
Estimated Cost 
Participation (Government %) 


INSTRUCTIONS 
1. Name of applicant.—(a) State here your full legal name, in the form in which you will wish to contract, and your 


mailing address: 


•-------------------------- -


•	 (b) If other than an individual, add to your name above whether a corporation, partnership, etc., and the name of the State 

in which' incorporated or otherwise organized. 


(c) If a corporation, add to above statement, titles, names and addresses of officers. 
(d) If a partnership, add, to the above statement the names and addresses of all partners. 


2. General.:—Read DMEA Order 1, "Government Aid in Defense Exploration Projects," before' completing this application. 
Submit this application and all accompanying papers in quadruplicate (four copies), with your name and address on each 
sheet of the' application and on all accompanying papers. 'Where sufficient space is not provided on the form for all required 
information, state it on an accompanying paper, with a reference in each case to the instruction to' which it refers by number. 
Comply with all applicable instructions; or, if not applicable, so state. File, the application with Defense Minerals 'Exploration 
Administration, Department of the Interior, Washington 25, D. C., or with the nearest field executive officer thereof. 


3. Applicant's property 'rights.—(a) State the legal description of the land upon which you wish to explore, including all 
land which you possess or control that may be benefited by the exploration, and excluding any land or interest in land which is 
not to be included in the exploration project contract 	 .d.7 


(b) State any mine name by which the property is known. p si' t ial: Rid. snoul' 11 £ns 
(c) State your interest in the land, whether owner, lessee, purchaser under contract, or' otherwise .p4iznjt.ssø-------- 


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


(d) If you are not the owner submit with this application a copy of the lease, contract, or other document under which 
you control the property. 	 site 10 S Gd.	 ,.	 ..., .	 . 


(e) If you own the land, describe any liens or encumbrances oil it	 ---------------------- -. 


(f) If the land consists of unpatented claims, add to the description above, the book and page numbers for each recorded 
location notice. 	 Z	 0 -	 -	 ': , ..: - 


4. Physical. ,description.—a). .Desciibe ,in detail :'iy mining or exploration operations which have been or now are being 
conducted upon the' laid,' 'including 'existing mine workings and production facilities. State your interest, if any, in such 
operations. Also describe accessibility of- mine workings for examination purposes. 


---(b) State past and current production, -and ore- reserves'.if any, giving quantities and grades. 
(c) Describe the geologic, features of the property, including mineralization, type of deposit (vein, bedded, etc.), and your 


-reasons for-wishing 'to 'explore.' '-Illstraté with mdps or sketches. Send with your application (but not necessarily as a part 
of it) any geologic or engineering report, assay maps, or other technologic information you may have, indicating on each 
whether you require its return to you. 	 -	 -	 - 


(d) State the facts with respect to the accessibility of the project: Access, roads, distances to shipping, supply and residence 
points.  


• (e) State the availability of manpower, materials,, supplies, equipment  water; and power. 	 -	 16-66551-1 - 


]N0LOD: Report Of lirreon $ohthi'tt:RidsnoUr Mine 
• RMO07 U'SA0	 tHuai,pi Ifld.jaflR85.62'vtjoi







5. The exploration ' project.-40 State the mineral or ,mineral, for which yaoish to explore 
------------------


(b) Describe fullthe proposed work, inclu4ng..a map or sketch of the property showing a plan (and cross sec %tions if needed) 
of any present mine workins, and the location of the proposed exploration work as related to such featies as ontacts, 
veins, ore-bearing beds, etc. 	 X 


(c) The work will start within --- 	 days and be completed within ----------months from the date of an exploration 
project contract. 


(d) State the operating experience and background of the applicant with relation to the ability to carry out such explo-
ration project, and also that of the person or persons who will supervise the operations. 


6. Estimate of costs.—Furnish a detailed estimate of the costs of the proposed work (you will have to use a separate sheet), 
under the following headings. Add the totals under all headings to give the estimated total cost of the project: 


(a) Independent con -tracts.— (Note.—If the applicant does not intend to let any of the work to contractors, write "none" 
after this item. To the extent that the work is to be contracted, do not repeat the cost of the contract-work in subsequent 
items.) State the cost of any proposed independent contracts for the performance of all or any part of the work, expressed in 
terms of units of work (such as per foot of drilling, per foot of drifting, per hour of bulldozer operations, per cubic yard 
of material moved, etc.). 


(b) Labor, supervision, consultants.—Include an itemized schedule of numbers, classes and rates of wages, salaries or fees 
fo ncessajy labV, supervisionandenginering and ge8logical 'conultant 	 c	 . 


(c) Operttng1iñcitj3-ials 'and suppies —Furrnsh	 itemized list	 th , inclung	 of equipment costjng less than $50 each, 
and power, water andfuel. 	 .	 --	 . :.	 •. ..	 -	 -	 -L . - 


(d) Ope iiatiWg. eqztipnent..Fu1ñishL an ftdmthd litof any operating eqpment tb be i'ntd; r6tèhased, or which is owned 
and will be furnished by the Operator, with the estimated rental, purchase price, or suggested use-allowance based on present 
value, as the case.may be. 


(e) Rehabilitation and repairs.—Furnish a detailed list showing the cost of any necessary initial rehabilitation or repairs 
of existing buildings, installations, fixtures, and movable operating equipment, now owned by the Operator and which will be 
devoted to the exploration project. 


(f) New buildings, improvements, .insta2lation.s.—Furnish a detailed list showing the cost of any necessary buildings, fixed 
improvements, or installations to be purchased, installed or constructed for the benefit of the exploration project. 


(g) Miscellaneous.—Furnish a detailed list showing the cost of repairs to and maintenance of operating equipment (not 
including initial rehabilitation or repairs of the Operator's equipment), analytical work; accounting, workmen's compensation 
and employers' liability insurance, and payroll taxes. 


(h) Contingencies.—Give an estimate of any necessary allowances for contingencies not included in the costs stated above. 
N0TE.—No items of general overhead, corporate management, interest, taxes (other than payroll and sales taxes), or any 


other indirect costs, or work performed or costs incurred before the date of the contract, should be included in the 
estimate of costs. 


7. (a) Are you prepared to furnish your share of the cost of the proposed project in accordance with the regulations on 
vpment	 ticjpation-(Sq7, DIA No 1)?3 .LY es	 - 


;k)- Bow you propose to furnishyopr shareothe cQsts?- qabpazt.ieipatiQ*.	 d. 


F-xl Money	 Use of equipment owned by you 	 Other 


Explainin detail on acompanying paper.


CERTIFICATION 
The undersigned, whether as an individual, corporate officer, partner, or otherwise,'boti in h own behalf and acting for 


the applicant, certifies that the information set ;forth in this form and accompanying papers is correct and complete, to the best 
of his knowledge and belief. 


Dated 8 -------------------------------------------- 9195


URANIUM XLO ION OOMPN1 OF 
OTFO 


By----


!_r —._i-- 
J€ .................... 


Title 18, U. S. Code (Crimes), Section 1001, makes it a criminal offense to make a willfully false statement or representation to any depart-
ment or agency of the United States as to any matter within Its jurisdiction.
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.	 I 
•	 ALEXANDER R, I.INGAARD 


MINING	 ENGINEER	 . 
MEMBER, A. I. M. E., C. I. M. 
435 AVENIDA PRIMAVERA 
PosToFFIcE Box 1168	 TELEPHONE SKYLINE 5.2432 
DEL MAR CALIFORNIA



J83LUary 16 . 1956 


H.0.Ut1l sr 
•	 JxioutiY. off iser 


DM Pt.L4 Team Regila 3 	 • 
•	 TJmit.d $tates Department of The iltartir 


osfs*s. lUiSrals Exploration dmi*istratiea 


LI.
 


1O12l3'l5$4 ButicU*g 870 Usrket Street 
[]	 8a1 Trazoisoo Oslifermia 


• Dear MMI11.r:


Uranium 3cXp1$V4t!03k Oompa*y if 


p


0alifer*ia,212 Diem Nattemal Bui1.diA, P&ia4s*a 


U 


lit VILLA are p•rmt 
mim•ral	


ttess t• the •xSluetwe 
r•speet1*j rIghts ii the 200 9 000 airs 


EaaLapaiI*dta* $ssraties Arize*a grut . 
th.m,tz o*a1dez'atiez if *25 9 000 9 1b7 the TrtbaL 
Osumsil astiag fei' the Ilualapal Imtiaa Tribe 



	


*ash,8ri*s,rizamae'	 • • 


	


V.


	 oe.rnplIsbaia*ts to tate have boom 
1) •negative epimiol •fHarrtsea obmttt rølatlYe 
to the depLetict brIsota -pipe Ri4ezeur Mt.ae(Ous400% 


•	 t258309% t300*L.i5%L amdhi reoemm*4atio* that 
similar ire •*vtrs*muts b tavest.tgat Sd In the area 


/	 if tatereet, 2) Bel..tte* by Gulf Ut*srali 0sma*y •	 •	 of a veitur.proposal. * .xserptt"ws agree.. that the.. 
v.zture tip teasabló aid would be am interesting ems. 
But we are skepti$a7 as ti-large soals ire pilsiba 
titus th•z'ea*d feel: that the •xp*iitavilVsd in •utftiag 


•	 what might be an expedition would be out of lime 
•	 •


 
with the petezttalittei of the dtstntet.' 


•	 •	 . •	 JL	 partisipattea is r.spsotfuUy 
• requested In am •xploratlem budget tesystsmatlsally 
• evaluate the Hualapàt lidisa R550rvatto* by standard 


ground and sir aborms uramium •l'e-ftacttig teohmquos, 


•	 • 	 to	 yeur	 • • 
•	 •	 ,/Texa*ct.r. R.IUzgaarct
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ALEXANDER R. KINGAARD. 
4	


MINI NGENGI.NEER 
•	 MEMBER, A. I. M. E., C. I. M. 


435 AVENIDA PRIMAVERA 
POSTOFFICE Box 1168	 TELEPHONE SKYLINE 5.2432 


DEL MAR CALIFORNIA


FES 9 1956 


arnry 29 1956 


Defouso Minerals Exploration Administration 
•
	 Bureau of MInes 224 New OstornhoU10 Building 


Denver 2 Colorado 


Gentlemen;


Request of Uranium Exploration Company of California 
for flABA exploration cost participation bait been referred 
by Mr.S.Rioker Executive Officer LOA Field 18m Region II 
to your Denver Office. 


I Supplementing MF".103(in quadruplioate ) reference i8 made 
to the following enclosed items: 


1 letter from S,Rioker Region II to AR.Kingaai,d 1019a'.56 
1 letter from A,RJingaard to H.CJiUor Region III 1-16-56 


I cost estimate sheet (6 a-h MF.103) 
3 letter from 7.M.Uaverlsnd to Tohn M.Sheinen October 20 1955 •	 1 letter from LM.liaverland approving March 5 Ebinit 10-20-55


I mimeographed Mining - lease pas 1.8 4P.25.55 
I Mineral Prospecting Permit United States Dept.of The Interior 


•	 Bureau of Indian Affairs Colorado River Anoy , Truxt•n Canon 
Subagency Valentine Arizona received April 25 1955 #54 Bur. 
or Indian Affairs Wasb.,D.Co entered into March 5 1955 and signed: 
Modification and Arnmendnent received July 11 1,955 by Bur,of 


• Indian Affairs Phoenix Ariza(2 pas) sjgnatia affixed Zuly 
71955 


•	 I letter from Tobn M.Sberman to IEA 12.14.55 
I letter from John M.Shermsn to AEC 12.14.55	 •	 /f 
1 AEC lport W w2007 by Richard D,Miller	 *'T 
1 Report by Harrison Schmitt • - 


• 1 letter from Gulf Minerals Company to: A,R.KingeLard 
1 Geologic map of Hualapai Indian Reservation (after DJoone) 
1 Topographic .p: General Area of Interest. 


Respectfully submitted •	
•	 OF CAUFOHMA 


y a ,,,4sxender R.Ktngaard	 •







UNITED STATES	 FE 
DEPARTMENT OF THE INTERIOR 	 1 1956 


	


DEFENSE MINERALS EXPLORATION ADMINISTRATION	 EURF,
op 


WASHINGTON 25, D.C. 	 t2Ver c MINEs 
OJorQd 


1605 Evans Avenue 
Reno, Nevada 


January 19, 1956 


Alexander R. Kingaard 
435 Avenida Primavera 
Del Mar, California 


Dear Mr. •Kingaard: 


Reference is made to your letter of January 16, 1956 
regarding DMEA participation in an exploration, project in Arizona. 


Inasmuch as your proposed project is in Arizona,. you 
should address future correspondence to the Defense Minerals 
Exploration Administration, c/o Bureau of Mines, 224 New Custom-
house Building, Denver 2, Colo. We are in the meantime sending 
a copy of your letter to that office and enclosing the booklet en-
titled "The Defense Minerals Exploration Program", DMEA Order 1 
Amended, and one set of Application for Aid forms, MF-103. 


We believe these docketsae se expJ,natory, but 
are sure that the Denver office wil'be ..pLease'4 to help you if any 
questions arise.


Very truly yours, 


S. Rlcker 
Executive Officer 
DMEA' Field Team, Region. II 


End.











0 
JOHfl m.5HEm4n 


ATTO RN EY AT LAW 


SUITE 212 CALIFORNIA BANK BUILDING 


P4SDEfl4l, CLIFOflI 
SYCAMORE 2-1125	 RYAN. 1-7582 


December 14 9 1955 


•1


Atomic Energy Commission 


This is to advise you that Hr. Alexander Kingaard is 
officially representing the Uranium Exploration Company 
of California who holds the excluâive prospecting per-
mit on the Hualapai Indian Reservation in the northern 
part of Arizona. 


Hr. Kingaard is our consulting mining engineer and is 
authorized in all respects to represent ow company. 


Very truly yoursp 


URANIUM EXPLORATION COMPANY ,7 cIA 


p	 By 
-JØin H. Sherman, President 


jins;mjb







Only one copy of supplemental data submitted 


by applicant. Please contact IJMEA, Rare & 


Misc. Metals Division for additional information.







MF-103	 UNITED STATES DEPARTMENT OF THE INTERIOR (Revised April 1952)
DEFENSE MINERALS EXPLORATION ADMINISIMUM 


FEB q ic 


D ME A

Date Recd, 


Form Approved 
Budget Bureau No 42—R 0 


FEB . 1 1951"\ 


• APPLICATION FOR AID IN AN 
EXPLORATION PROJ ECT, PURSUANT TO 
DMEA ORDER 1, UNDER THE DEFENSE 



PRODUCTION ACT OF 1950 1 AS AMENDED


-	
JRE	 Or MTrvr. 


Not to be fihlepiitdo 


Docket No.	 COCQ

Metal or 
Date Received	 -

Estimated Cost 
Participation (Government %)----------------------


INSTRUCTIONS	 S 


• 1. Name of. applicant.—(a) State here your full 'legal name', iii the form in which you will wish to contract, and your 
mailing address Ut4WI- JO*aUO* 4o pa at O14for**M CUt-.eopoatio*) 



	


=è1& V*tO* Nit	 aa *ntUzg 
/ ?YI$idMt$JO	 •* ctf*,.H, R**4t** ;,IO*S 


----------------------------------- 
(b) If other than an individual, add to your name above whether a cop6ration, partnership, etc., a d the naf&-ie of the State 


in which incorporated or otherwise' organized.  
(c) If a corporation, 'add to above statement, titles, names and addresses of officers."' 
(d) If a partnership, add to the above statement the names and addresses , of. all partners. 


2. General.—Read DMEA Order 1, "Government Aid in Defense Exploration Projects," before completing this application.: 
Submit this application and all accompanying papers in quadruplicate (four copies), with your name and address on each 
sheet of the application and on all accompanying' papers. Where sufficient space is not provided on the form for all required 
information, state it on an accompanying paper, with a reference in each case to the instruction to which it refers by number. 
Comply with all applicable instructions; or, if not applicable, so state. File the application with Defense Minerals Exploration 
Administration, Department of the Interior, Washington 25, D. C., or with the nearest field executive officer thereof. 


3. Applicant's property rights.—(a) State the legal description of the land upon which you wish to explore, including all 
land which you possess or control that may be benefited by the exploration, ,. and excluding any land or interest in land which is 
not to be included in the exploration project contract	 t*s Ut*-sia% -1Oap-4t$*g aastt( a1oa*Z 


(b) State any mine name by which. the property is known. p	 14tLt,4aaI	 iii 
(c) State your interest in the land, whether owner, lessee, purchaser under contract, or otherwise 	 tlett$I$ 


a*L 16 $$S.I' 
(d) If you are not the	 this application a copy of the lease, contract, or other document under which 


you control the property.  
(e) If you own the land, .describê any 'liens, or encumbrances on it----------


(f) If the lanconsists of unpatented claims, add to the description above, the book and page numbers for each recorded 
location notice.	 -	 •	 .	 .	 , . 


4. Physical description.—(a) Describe in detail any mining or exploration operations which have been or now are being 
conducted upon the iañd, including 'existing mine workings and production facilities. State your interest, if any, in such 
operations. Also describe accessibility, of mine workings for examination purposes. 


(b) State past and current productions, and ore reserves, 'if any, giving quantities and grades. 
(a) Describe the geologic features of the property, including mineralization, type of deposit: (vein, bedded, etc.), and your 


reasons for wishing -to- -explore. Illutrate with maps or sketches. Send with your application (but not necessarily as a part 
of it) any geologic or engineering report, assay maps, or other technologic information you may have, indicating on each 
whether you require its return to you.  


d)'
 


State the facts with respect to the accessibility of the project: Access roads, distances to shipping, supply and residence 
points..................	 :	 .'	 •	 •	 '	 •	 .	 ' 


(e) S	 labilit1r$ia1owek	 16-66551 i 


Ms'2OO7 Ut	 Itzatapit ** oaerVtto*







5. The exploration project.—(a) State the mineral or minerals for which you wish to explore ---------------------------------


- 
•	 (b) Describe fully the proposed work, including a map or sketch of the property showing a plan (and cross'sections if needed)

• of any present mine workings, and the location'ef the proposed exploration work as related to such features as contacts, 
veins, ore bearing beds, dc.. 


(c) The work will start within 	 ----'1 days and be completed within 	 ----- months from the date of an exploration 
project contract. 


(d) State the operating experience and background of the applicant with relation to the ability to carry out such explo-
ration project, and also that of the person or persons who will supervise the operations. 


6. Estimate of costs.—Furnish a detailed estimate of the costs of the proposed work (you will have to use a separate sheet), 
under the following headings. Add the totals under all headings to give the estimated total cost of the project: 


(a) Independent contracts.— (Note.—If the applicant does not intend to let any of the work to contractors, write "none" 
after this item. To the extent that the work is to be contracted, do not repeat the cost of the contract-work in subsequent 


• items.) State the cost of any proposed independent contracts for the performance of all or any part of the work, expressed in 
terms of units of work (such as per foot of drilling, per foot of drifting, per hour of bulldozer operations, per cubic yard 
of material moved, etc.). 


(b) Labor, supervision, consultants.—Include an itemized schedule of numbers, classes and rates of wages, salaries or fees 
for necessary labor, supervision and engineering and geological: consultants. 


(c) Operating materials and supplies.—Furnish an itemized list, including items of equipment costing less-than-$50 each, 
and power, water, and fuel. 


(d) Operating 'equipinent.—Furnish an itemized list of any operating equipment to be rented, 'purchased, or which is owned 
and will be furnished by the Operator, with the 'estimated rental, purchase price,' or suggested use-allowance based on present 
value, as the case may be.  


(e) Rehabilitation and repairs.—Furnish a detailed list showing the cost of any necessary initial rehabilitation or repairs 
of existing buildings, installations, fixtures, and movable operating equipment, now owned by the Operator and which will be 
devoted to the exploration project. 


(f) New buildings, improvements, installations.—Furnish a detailed list showing the cost of any necessary buildings, fixed 
improvements, or installations to be purchased, installed or constructed for the benefit of the exploration project. 


(g) Miscellaneous.—Furnish a detailed list showing the cost of repairs to and maintenance of operating equipment (not 
including initial rehabilitation Or repairs of the Operator's equipment), analytical work, accounting, workmen's compensation 
and employers' liability insurance, and payroll taxes. 


(h) Contingencies.—Give an estimate of any necessary allowances for contingencies not included in the costs stated above. 
Noi.—No item's of general overhead, corporate management, interest, taxes (other than payroll and sales taxes), or any 


other indirect costs, or work' performed or costs incurred before the date of the contract, should be included in the 
estimate of 'costs. 	 '	 -	 '."	 .'	 .	 '	 .	 ..:'• 


7. (a) Are 'you prepared to furnish your share of the cost of the proposed project in accordance with the regulations on 
Government' participation' (Sec. 7, DMEA No. 1.)?	 •	 .	 - . 


(b) How do you propose to furnish your share of the, costs?  


Money	 LII Use of equipment owned by you 	 " Other' 


Explain in detail on acompanying paper.  


' '.	 .	 .• ;..	 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 complete, to the best 
of his knowledge and belief. 


Dated


	


DM	 : • --------------------------------. - pplic
	 ___________ 


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


. fl'c.,IEYJ nuooz 


• '	 '	 'dhmIe, dcnøv	 Jz&   


-	 e4Jec	 ---------------------------
Title 18, U. S. Code (Crimes), Section 1001, makes if a criminal offense to make a willfully false statement or representation to any depart. 


ment or agency of the United States as to any matter within Its jurisdiction. 	 ' •', ' 


U S. G$VERNMENT PRINTING OFFICE 	 1666551-'1 
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Subject Category, GEOLOGY AND MJ]ThIRALOGY. 


Issuance of this document does not constitute authority 
for declassification of classified material of the same or 
similar content and title by the same author. 


This report has been reproduced with minimum alteration 
directly from manuscript provided the Technical Information 
Service in an effort to expedite availability of the informa-
tion contained herein. 


The United States Atomic Energy Commission makes no 
representation or warranty as to the accuracy or complete-
ness of the information herein and makes no recommendation 
concerning It. 
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United States Atomic Energy Commission. Arrangements for 
your republication of this document in whole or In part 
should be made with the author and the organization he 
represents. 


Printed in USA, Price 25 cents. Available from the. 
Office of Technical Services, Department of Commerce, Wash-
ington 25, D. C.


-2-	 AEC, Oak Ridge, Tenn.-W4794
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RECONNAISSANCE FOR URANIUM IN THE HUALAPAIINDIAN 
RESERVATION AREA, MOHAVE AND COCONINO COUNTIES, ARIZONA 


ABSTRACT 


The Hualapai Indian Reservation and contiguous areas just south. 
of the Colorado River in northwestern Arizona were investigated for 
uranium by reconnaissance methods. The rugged topography, large 
extent of. the area within a sparsely populated Indian reservation,, and 
absence of recent mining activity are factors which substantially con-
tribute .to lack of interest in Uranium prospecting in the area,. 


Paleozoic sediments ranging in age from Cambrian to Permian 
(Ordovician and Silurian missing) are exposed by deep canyons. Pre-' 
Cambrian basement rocks consisting of granite and metamorphic rocks 
underlie the sediments; Quaternary and Tertiary volcanic rocks and 
late Tertiary gravels overlie small areas of the Paleozoic rocks 
Major faults are a conspicuous feature of the eastern part of the area. 


The .Ridenour mine in the northeastern part of the reservation is 
near similar prospects north of the Colorado River. This old copper 
deposit in Supai sandstone contains carnotite and other vanadium miner-
als in the hanging wall of the mineralized vein and breccia zone of 
copper sulphides and carbonates. Mine workings closely follow geol-
ogic structure which appears to have controlled an ore body resembling 
part :of a hollowed-out, truncated cone.-. 


Copper deposits in the Kaibab limestone and miscellaneous-deposits 
and outcrops were investigated without finding significant radioactivity. 


The Permian Supal formation and the lower Hermit shale appear ' 
to be. the most favorable rocks for uranium deposits localized by strati.- 
graphic control. The proximity of known uranium occurrences to 
major faults. indicates that the northeastern part of the reservation 
where faults 'are extensive may be a favorable area for prospecting. 


4--
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RECONNAISSANCE FOR URANIUM IN THE HUALAPAI INDIAN 
RESERVATION AREA, MOHAVE AND COCONINO COUNTIES, ARIZONA 


INTRODUCTION


I 


Location and Access 


The Hualapai Indian Reservation is in the northwestern part of 
Arizona and occupies 1, 600 square miles, just south of the Colorado 
River (Figure 1). Peach Springs is the only town on the reservation, 
and Seligman lies a short distance southeast of the reservation boun-
dary. The Atchison, Topeka, and Santa Fe Railroad and U. S. High-
way 66 serve Seligman and Peach Springs. A graveled road construc-
ted by the Bureau of Indian Affairs starts from a point seven miles 
east of Peach Springs and crosses the reservation near the south-
eastern and eastern boundaries connecting with Hill Top, which over-
looks the trail to the Supai Indian Reservation. A similar road has 
been constructed along the southwestern boundary to New Water 
Tank near the canyon rim in the northwest corner of the reservation. 
Other roads in the reservation are unimproved; large areas are in-
accessible by vehicle. 


Object and Methods of Investigation 


The area was investigated to obtain preliminary information on 
regional uranium possibilities and to determine the type and extent 
of necessary additional work. Reconnaissance methods were used 
during intermittent field work from May to October 1953. A Scintil-
lometer was kept in operation in a four-wheel drive vehicle when 
traveling over dirt roads. Local residents were contacted concern-
ing prDspects and mine workings, most of which have not been active 
since World War I or before. An attempt was made to interest the 
Hualapai Indians in prospecting for uranium. Reconnaissance on 
foot was done where necessary to reach isolated mineral occur-
rences and to examine outcrops exposed in canyons and along rims. 


The Ridenour mine in the northeastern part of the .reservation, 
previously known to contain uranium, was examined in a somewhat 
more detailed manner, and a short description is included. This 
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deposit is described in more detail in a separate report. The Copper 
Mountain mine and the Chapel claims, just north of the Colorado River 
from the Ridenour mine are in similar geologic settings' and also con-
tain uranium. They were not visited, but knowledge of their existence 
contributed to the desirability of conducting reconnaissance in this 
area. 


Acknowledgments 
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ing information. The writer wishes to thank Mr. Frank Beecher and 
Mr. Grant Tapija for guide service and other assistance curing the 
investigation. 


Inhabitants 


The majority of the Hualapai Indians live in the immediate vicinity of 
Peach Springs with only a few families living on ranches in the interior 
of the reservation. Cattle raising is the chief tribal industry; lumber-
ing has been important as a source of tribal income in recent years un-
til the closing of the sawmill during the past summer. All mining has 
been dormant for several years and only a few members of the tribe 
appear to be interested in prospecting for mineral deposits. The 
Truxton Canyon Indian Agency is in Valentine, 18 miles southwest of 
Peach Springs, but the Tribal Council of the Hualapai Indians meets in 
Peach Springs. 


The land adjacent to the reservation included in this investigation 
supports a few non-Indian ranchers. 


Topography 


The area forms the southwestern corner of the Colorado Plateau 
physiographic province and is part of the Coconino Plateau sub- 
division. The Colorado River cuts through several thousand feet of 
Paleozoic sediments in a deep curving canyon which is a downstream 
extension of the Grand Canyon, although not included in Grand Canyon 
National Park or Grand Canyon National Monument. A series of deep 
canyons drains toward the river from the, reservation, and elevations 
range from 1, 100 to a little over 7, 000 feet. Numerous branches with 
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steep walls form a drainage pattern which varies in character from 
dendritic to trellis. Principal canyons within the area investigãte"d' 
include from east tow est: National, Mohawk, Prospect, 'Diamond 
Creek, Peach Springs, Spencer, and Quartermaster. Meriwhitica, 
Milkweed, and Hindu Canyons drain into Spencer Canyon. 


Erosion remnants ranging in magnit.ide from sharp buttes to 
large mesas and long ridges are isolated from easy access by the 
canyon barriers. Prospect Valle, Laguna, and uppermost Peach 


•	 Springs Draw (all fault-controlled) form comparatively wide valleys. 
The Aubrey Valley is a large closed alluvial basin extending south' 


•	 of the eastern part of the reservation and is bounded on the east by 
a long fault escarpment forming the Aubrey Cliffs. The, barren 
Grand Wash Cliffs form an abrupt. southwestern and western boundary 
to the Colorado Plateau. Vegetation in the western part of the area 
consists of sagebrush and other semi-arid shrubbery with occasional 
stands of juniper and pinon trees. Most of the eastern part of the re-
servation is timbered with juniper, oak, and pinon,. with pine forests 
at the higher elevations. 'The Aubrey Valley and the northeastern 
part of the area is covered with grass and scanty shrubbery. 


Climate 


The climate of the region is semi-arid and typical of the Colorado 
Plateau. Temperatures range from more than 200 below zero during 
winter to over 105° in the summer. A moderate amount of snow falls 
during winter months and the greatest amount of rain normally falls 
during July and August. Precipitation and temperatures vary greatly. 
with the extremes in elevation, and there is considerable variation'' 
from year to year. Surface water is very scarce, except for 'a 'few 
springs in' the, deeper canyons.


GEOLOGY 


Stratigraphy  


Pre-'Cambrian basement rocks are exposed along the Grand 
Wash Cliffs, in the Colorado River gorge, and in Meriwhitica, 
Spencer, Diamond Creek, and Peach Springs canyons near junc-
tions with the river. Paleozoic sediments, ranging in age from 
Cambrian to Permian overlie the basement rocks to a maximum 
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thickness of over 5, 000 feet. The Ordovician and Silurian periods 
are not represented. Late Tertiary gravels mantle some of the 
higher mountains in the eastern part of the reservation. Volcanic 
rocks cover sediments over a small area of the Grand Wash Cliffs 
and occur as isolated cinder cones in the canyon of the Colorado 
River to the northeast. Quaternary volcanic rocks also overlie 
gravels at Blue Mountain along the southeastern reservation boun-
dary. The large lava fields of Mount Floyd northeast of Seligman 
are mostly outside of the area investigated, except for. rhyolite and 
pumice outcrops in the Bishop Mountain area along the western edge 
of the flow. Table I gives a brief description of rock units encountered. 
during reconnaissance. 


Structure (Figure 2) 


Rocks in the western part of the area have a gentle regional dip 
to the northeast. Beds of the eastern part of the area are almost 
horizontal on a regional scale, although local folding of small magni-
tude and minor crinulations were noted. A monocline is conspicuous 
on the west rim of Meriwhitica Canyon; this sharp fold changes to a 
minor fault on the eastern rim of the same canyon. 


Major faults are a prominent feature of this region. The Hurri - 
cane fault extends into this area from southern Utah where it forms 
the Hurricane Cliffs. At the Colorado River the fault has a reported 
displacement of 1, 500 feet with the eastern side upthrown. In the 
Granite Park area along the river, the fault becomes complex with 
several branches. The main branch extends south with decreasing 
displacement into Peach Springs Draw. The Toroweap fault also 
enters the area from north of the Colorado River and extends south-
ward to form Prospect Valley. It has a displacement of about 600 
feet at the river, which increases to 1, 000 feet at Pinnacle. Near 
Pinnacle the Toroweap fault splits with the main branch trending 
south toward the Robber's Roost area, and thence into the alluvium 
of Aubrey Valley. The Gateway fault has a much smaller displace-
ment than the Hurricane and Toroweap faults, but roughly parallels 
them. This fault enters the area through Gateway Canyon (just east 
of Mohawk Canyon) and extends to the closed drainage area formed 
at Laguna. The Aubrey fault is the fbtnth major structure in the area 
and forms the Aubrey Cliffs. It follows a curving northern course to 
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the Frazier Wells area. Other prominent faults with smaller dis-
placements are shown by Figure 2. All of the larger faults influence 
the topography of the area. Every mineralized area is within 'two 
miles of one 'of these faults. 


MINERAL DEPOSITS AND LOCALITIES INVESTIGATED 


Ridenour Mine 


The Ridenour mine is in the northeastern part of the reservation 
on a northern promontory formed by a lower bench of Ridenour Mesa. 
This mesa is an elongated fault block between the Toroweap and Hurri-
cane faults. Final access to the mine is by a winding trail about four 
miles in length. The difference in elevation is about 1, 500 feet from the 
top of the rim to the mine. 


The mine was worked intermittently for copper between 1870 and 
1919. Local reports indicate that about 1,000 tons of hand-sorted 
high-grade copper ore were carried out by burro during World War I. 


The deposit is in bleached fine-grained sandstone members of the 
normally red Supai formation. Interbedded thin mudstone beds in the 
mine workings are altered to greenish grey. The ore minerals occur 
in veins and brecciated zones structurally controlled by shears and 
fractures following a semi-circular course in plan view. The shape 
of the ore body resembles part of a hollowed-out, truncated cone. 


The mine workings closely follow the geologic structure. Ore 
has been mined from curving narrow stopes to the 80-foot level, 
with no evidence of deeper workings. Means of access to the work-
ings include two inclined shafts and two lower haulage adits. 


Copper minerals include chalcocite, malachite, and azurite, 
with smaller amounts of bornite, chalcopyrite, and chrysocolla. 
Pyrite and limonite are the chief gangue minerals. Vein quartz 
and other minerals usually associated with typical hydrothermal' 
veins are no tably absent.  


Uranium and vanadium minerals are found in three stopes with 
spotty occurrences elsewhere in the workings. Carnotite ,is the chief 
uranium mineral; other vanadium minerals include volborthite (a 
yellow-to-dull-green basic copper vanadate) and dark vanadium oxides. 
Uranium-vanadium form a separate thin zone on the outside or hanging 
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wall side of the main copper zone where exposed in workings to the 
north and west. Carnotite is found in a very thin vein about 12 feet 
backof the main ore zone in one short crosscut. Elsewhere, work-
ings do not penetrate the hanging wall into radioactive areas. In-
complete sampling from carnotite-bearing zones now exposed . by 
the workings gave chemical analyses ranging from less than 0. 1 per-
cent to over one percent U 308 . Vanadium assays from the mineral-
ized zone average about . six percent V205. 


The dumps contain appreciable quantities of vanadium (from 
minerals other than carnotite) and copper with apparently little 
uranium. 


Copper Deposits in Kaibab Limestone 


Inquiry among the Hualapai Indians established the existence of 
several small, abandoned copper deposits in Kaibab limestone on the 
reservation., Examination showed a siniilarityto deposits found at 
or near the top of' the Kaibab limestone north of Williams, Arizona. 


The National group .of claims (no longer valid 'as mining claims) 
are near National Tank at the head of National Canyon in the north-
eastern part of the reservation., Workings consist of pits, trenches, 
and shallow shafts. A small amount of copper is believed . to have 
been shipped during World War I, the last eriod of activity. The 
deposits are on a low hill in fractured cherty limestone.. Copper 
minerals are associated with pyrite, hematite,' and abundant limonite 
along joints, fractures, and bedding planes. In addition to carbonates., 
the copper minerals include chalcocite, bornite, and chalcopyrite. A 
shallow, trench cut in a small lim ,onite gossan gave weak radioactive 
readings of about two and one-half times background localized along 
fractures fillé'd'with ãzurite and malachite. No other radioactive 
anomalies were noted in the workings or elsewhere in this locality. 
Exposures of Kaibab limestone and Coconino sandstone were examined 
in the upper three miles of National Canyon. No significaat radioactivity 
was rioted. 


The Lguna deposits are just west of Laguna Lake (usually dry), 
near the .Gateway fault. Pits and shallow trenches expose copper 
minerals similar to those of the National deposits in undulating sandy 
limestone beds at the top of the Kaibab limestone. The mineralized 
zone appears to be very shallow and largely follows bedding planes. 
No significant radioactivity was noted. 
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An unnamed shaft was examined on the flat-topped ridge overlook-
ing Mexican Tank in Prospect Valley. Oxidized copper minerals are 


Ac	 associated with limonite and hematite in horizontal beds which are 
also near the top of the Kaibab limestone. The small amount of copper 
is confined to the upper six feet as shown by the shaft and radioactivity 
was not above the background. reading. This prospect lies about midway. 
between the Toroweap and Gateway faults. 


The Twin Tanks deposit is on the steep slope formed by the Toro-
weap fault on the east side of Prospect Valley. It overlooks a double 
stock tank (Twin Tanks) on the valley floor. Azurite and malachite 
occur with abundant hematite in small veinlets along fractures as shown 
by a small open cut Radioactivity amounted to a little more than twice 
the background count. This deposit is different from all others ob-
served to date in the Kaibab limestOne as it is in cherty beds near the 
base of the formation.	 . 


Elsewhere in the northeastern part of the area the Kalbab lime-
stone was examined in some detail without success for copper minerals 
and radioactivity in roadcuts and outcrops on small knolls. A rather 
thick soil, cover limits exposures in much of this area and extends east-
ward beyond the area studied. 	 . 


Miscellaneous Deposit s 


The only known copper occurrence in the Coconino sandstone of 
this area is in a small canyon near the road in the vicinity of Robber's 
Roost. A small pit exposes azurite, malachite, and chrysocolla filling 
interstices of cross-stratified, coarse-grained sandstone. The miner-
alized outcrops are confined to a small area near a branch .of the Toro-
weap fault. An examination of the pit and surrounding: areas showed no 
abnormal radioactivity. 


An outcrop of altered Coconino sandstone was found near the head 
of a canyon draining into Diamond Creek. It forms a small but con-
spicuous pinnacle protruding from the canyon floor, although the cross-
stratified sandstone on each side is unaltered with apparently undis-
turbed bedding. The silicified sandstone is characterized by contorted 
bedding which is alternately banded with iron and manganese oxides. 
Radioactivity was not above normal. 
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A reconnaissance trip was taken into Meriwhitica Canyon, the 
site of an old Indian village and a large spring. The hike was made 
into this deep canyon to check an exposed section of sediments froth the 
top of the Redwall limestone to pre-Cambrian schist with particular 
attention to Cambrian and Devonian rocks poorly exposed elsewhere 
in-the reservation. Two minor faults and several fracture zones with-
minor occurrences Of limonite and hematite were found, but radio-
activity was not above background anywhere along the route traversed. 


A brief visit was made to Hindu Canyon and vicinity. This is a 
relatively shallow canyon cutting into Redwall limestone and draining 
westward into Spencer Canyon. Outcrops of the limestone and out-
liers of the Supai formation were found to be barren. About 1, 500 
feet-of diamond drill core (obtained by the Bureau of Reclamation and 
now stored in Hindu Canyon) was checked with a Geiger counter with-
out finding abnormal radioactivity. The core consists of Redwall lime-
stone and underlying Devonian and Cambrian rocks. The holes were 
drilled on the narrow ridge between Hindu Canyon and Bridge Canyon 
to investigate a highway tunnel site. 


• A manganese prospect was examined in a small canyon cut into 
the Aubrey Cliffs near Rose Canyon east of the reservation. Psilomelane 
and "wad" occur as a near-vertical vein, and replacement deposit-in 
Kaibab limestone. A radiometric traverse was also made. along Rose 
Canyon, which is formed by a minor fault (not shown on map). Radio-
activity in both instances was negligible. The remainder of the Aubrey. 
Cliffs was not checked. 


Volcanic rocks in the Bishop Mountain area north of Seligman were 
briefly examined with scintillation and Geiger type counters. A Tertiary 
rhyolitic bed containing some pumice near the base of Bishop Mountain 
is overlain by more basic volcanic rocks. This layer consistently 
shows radioactivity of about one and one-half times background. How-
ever, no higher readings could be obtained. 	 •. 


The Grand Wash Cliffs were visited where crossed by steep roads 
in the vicinities Of Clay Springs and the Diamond Bar Ranch. Both 
localities are just outside the western reservation boundary. Rocks of 
the Cambrian Tapeats sandstone overlie pre-Cambrian gneissic granite 
near the bottom of irregular cliffs probably formed by a major fault. 
This formation consists of permeable, medium to coarse-grained 
sandstone which is locally altered to quartzite. No uranium, was found 
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in the small areas visited and the remainder of these extensive out-
crops were not examined. However, in a separate investigation, 
uranium was found associated with galena in a fault block of pre-
Cambrian metamorphic rocks just west of the Grand Wash Cliffs• 
(Corley, Lind & Ellington Mine No. 3, owned by James Corley, 
Chloride, Arizona).


CONCLUSIONS 


1. The Ridenour mine is the only uranium occurrence worthy of 
further attention discovered to date in the area. This deposit is dis-
cussed in a separate report. 


2. The area has not been well-prospected for uranium. The 
rugged topography, very sparse population, large extent Of the. area 
within an Indian reservation, and lack of any recent mining activity 
all contribute to a general remoteness and lack of knowledge con- 
cerning the area. Only a small part of the area was closely examined 
during the present investigation. 


3. The occurrence of uranium at the Ridenour mine (together 
with the geologically similar Copper Mountain mine and Chapel pro-
spect just north of the area) and extensive major faults indicates that 
the northeastern part of the reservation is a favorable area for pro-
specting. 


• 4. The Permian Supai formation and lower Hermit shale, both 
containing permeable sandstone beds of continental origin, appear to 
be the most likely rocks in which to prospect for uranium deposits in-
fluenced by stratigraphic features. 	 • 


• • 5. GrandWash Cliffs, Aubrey Cliffs, and northeastern Hualapai 
Indian Reservation areas are amenable to reconnaissance by airborne 
radiometric methods.
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